Defence and Strategic Goods List
Amendment 2006

I, BRENDAN NELSON, Minister for Defence, make this instrument under
paragraph 112 (2A) (aa) of the Customs Act 1901.

25 August 2006

BRENDAN NELSON
Minister for Defence

Name of instrument
This instrument is the Defence and Strategic Goods List Amendment 2006.

Commencement

This instrument will commence on the day after it is registered on the
Federal Register of Legislative Instruments.

Amendment of Defence and Strategic Goods List

For paragraph 112 (2A) (aa) of the Customs Act 1901, the Defence and
Strategic Goods List, mentioned in regulation 13E of the Customs
(Prohibited Exports) Regulations 1958, is amended as set out in Schedule 1.

Note Under regulation 13E of the Customs (Prohibited Exports) Regulations 1958, the
Defence and Strategic Goods List is recognised as part of Australia’s export controls.
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Schedule 1 Amendment of Defence and Strategic
Goods List
(section 3)
[1] Defence and Strategic Goods List
substitute
*x

% Australian Government

Department of Defence

DEFENCE AND STRATEGIC
GOODS LIST

November 1996
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Amendment of Defence and Strategic Goods List Schedule 1

PREFACE

The Defence and Strategic Goods List (DSGL) is identified in regulation 13E of the Customs
(Prohibited Exports) Regulations 1958 as the document titled ‘Defence and Strategic Goods
List’:

(a) formulated and published for the purpose of paragraph 112 (2A) (aa) of the Customs Act
1901 by the Minister for Defence; and

(b) dated November 1996;

as amended by the Minister for Defence and in force from time to time.

Goods included in the list may not be exported from Australia unless a licence or permission
has been granted by the Minister or an authorised person and that licence or permission is
produced to a Collector of Customs before exportation: regulation 13E of the Customs
(Prohibited Exports) Regulations 1958.

The DSGL was first published in 1996 when the Customs (Prohibited Exports) Regulations
were consolidated and revised as a result of an Australian National Audit Office review of the
Defence export control activity.

The DSGL includes equipment, assemblies and components, associated test, inspection and
production equipment, materials, software and technology and is divided into two parts.

PART 1 covers defence and related goods - those goods and technologies designed or adapted
for use by armed forces or goods that are inherently lethal. These goods include:

e Military Goods — those goods or technology that is designed or adapted for military
purposes including parts and accessories thereof.

e Non Military Lethal Goods (NMLG) — that equipment that is inherently lethal,
incapacitating or destructive such as non-military firearms, non-military ammunition and
commercial explosives and initiators.

PART 2 covers those goods that have a dual use. Dual-use goods comprise equipment and
technologies developed to meet commercial needs but which may be used either as military
components or for the development or production of military systems or weapons of mass
destruction. This part is further subdivided into and is made up of the following

10 categories:

e  Category 0 — Nuclear Materials;

e  (Category I — Materials, Chemicals, Microorganisms and Toxins;

e  Category 2 — Materials Processing;

e  Category 3 — Electronics;

e Category 4 — Computers;

e  Category 5 — Telecommunications and Information Security;

e  Category 6 — Sensors and Lasers;
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e  (Category 7 — Navigation and Avionics;
e  (Category 8§ — Marine;
e  Category 9 — Propulsion Systems, Space Vehicles and Related Equipment.

The DSGL is amended from time to time to reflect changes in the various multilateral
non-proliferation and export control regimes of which Australia is a member.
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NOTES

GENERAL NOTES

1. The Notes, Technical Notes and Nota Bene (N.B.) appearing in the Defence and
Strategic Goods List form an integral part of the control text.

2. The object of the controls contained in the Defence and Strategic Goods List should
not be defeated by the export of any non-controlled goods (including plant)
containing one or more controlled components when the controlled component or
components are the principal element of the goods and can feasibly be removed or
used for other purposes.

N.B.: In judging whether the controlled component or components are to be
considered the principal element, it is necessary to weigh the factors of
quantity, value and technological know-how involved and other special
circumstances which might establish the controlled component or
components as the principal element of the goods being procured.

3. Goods specified in the Defence and Strategic Goods List include both new and used
goods.
4, Terms in "quotations" are defined terms. Refer to the 'Definitions of Terms' section of

the Defence and Strategic Goods List. Words and terms appearing under 'Definitions
of Terms', if used in their undefined forms, take their common or dictionary
meanings.

PART 1 - MUNITIONS LIST

ML 8
Specially formulated pharmaceutical products containing ML8 materials are not controlled.

ML 10

Absence of items from the Munitions List and absence of configuration for military use would
mean that an aircraft would not be considered military.

PART 2 - DUAL-USE GOODS AND TECHNOLOGIES

General Technology Note

The transfer of "technology" according to the General Technology Note, for "production" or
"development" of items on this list shall be treated with vigilance.
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Amendment of Defence and Strategic Goods List Schedule 1

General Technology Note

Controls on intangible "technology" are to be exercised as far as the scope of legislationt will
allow.

General Software Note

The transfer of "software", for "production" or "development" of items on this list shall be
treated with vigilance.

Medical equipment

Equipment specially designed for medical end-use that incorporates an item controlled in the
Dual-Use List is not controlled.

Category 6

The control text contained in 6A002.a. Nota Bene, 6A002.a.3. Nota Bene, 6A002.a.3.c. Nota
Bene, 6A002.a.3.f., 6A003.b.4. and 6A003.b.4. Notes 1, 2 and 3 is valid until 05 December
2007.

Category 9

"Development" or "production" "technology" controlled by 9E for gas turbine engines
remains controlled when used as "use" "technology" for repair, rebuild and overhaul.
Excluded from control are: technical data, drawings or documentation for maintenance
activities directly associated with calibration, removal or replacement of damaged or
unserviceable line replaceable units, including replacement of whole engines or engine
modules.

7 Australia’s export control legislation on the intangible transfers of “software” and
“technology” is the Weapons of Mass Destruction (Prevention of Proliferation) Act
1995. The object of this Act is to ensure that goods are not supplied or exported, and
services are not provided, in circumstances where the goods will or may be used in,
or the services will or may assist a Weapons of Mass Destruction (WMD) program.

A WMD program means a plan or program for the development, production,
acquisition or stockpiling of nuclear, biological or chemical weapons or missiles
capable of delivering such weapons.

The provision of services includes doing anything that confers a benefit on, grants a
right or privilege to, provides a facility for, or otherwise assists, someone.
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Amendment of Defence and Strategic Goods List Schedule 1

DEFINITIONS OF TERMS

Definitions of terms between 'single quotation marks' are given in a Technical Note to the
relevant item.

Definitions of terms between "double quotation marks" are as follows:
N.B.:  Category references are given in brackets after the defined term.

"Accuracy" (2 6), usually measured in terms of inaccuracy, means the maximum deviation,
positive or negative, of an indicated value from an accepted standard or true value.

"Active flight control systems" (7) are systems that function to prevent undesirable "aircraft"
and missile motions or structural loads by autonomously processing outputs from multiple
sensors and then providing necessary preventive commands to effect automatic control.

"Active pixel" (6 8) is a minimum (single) element of the solid state array which has a
photoelectric transfer function when exposed to light (electromagnetic) radiation.

"Adapted for use in war" (1 ML7) means any modification or selection (such as altering
purity, shelf life, virulence, dissemination characteristics, or resistance to UV radiation)
designed to increase the effectiveness in producing casualties in humans or animals,
degrading equipment or damaging crops or the environment.

“Additives” (ML8) means substances used in explosive formulations to improve their
properties.

"Aircraft" (1 79 ML8 ML9 ML10) means a fixed wing, swivel wing, rotary wing
(helicopter), tilt rotor or tilt-wing airborne vehicle.
N.B.:  See also "civil aircraft".

"All compensations available" (2) means after all feasible measures available to the
manufacturer to minimise all systematic positioning errors for the particular machine-tool
model are considered.

"Allocated by the ITU" (3 5) means the allocation of frequency bands according to the current
edition of the ITU Radio Regulations for primary, permitted and secondary services.
N.B.: Additional and alternative allocations are not included.

"Angular position deviation" (2) means the maximum difference between angular position
and the actual, very accurately measured angular position after the workpiece mount of the
table has been turned out of its initial position (ref. VDI/VDE 2617, Draft: 'Rotary tables on
coordinate measuring machines').

"Asymmetric algorithm " (5) means a cryptographic algorithm using different,
mathematically-related keys for encryption and decryption.
N.B.: A common use of "asymmetric algorithms" is key management.
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"Automatic target tracking" (6) means a processing technique that automatically determines
and provides as output an extrapolated value of the most probable position of the target in real
time.

"Basic gate propagation delay time" (3) means the propagation delay time value
corresponding to the basic gate used in a "monolithic integrated circuit". For a 'family' of
"monolithic integrated circuits", this may be specified either as the propagation delay time per
typical gate within the given 'family' or as the typical propagation delay time per gate within
the given 'family'.

Technical Notes:

1. "Basic gate propagation delay time" is not to be confused with the
input/output delay time of a complex "monolithic integrated circuit”.

2. 'Family' consists of all integrated circuits to which all of the following are
applied as their manufacturing methodology and specifications except their
respective functions:

a. The common hardware and software architecture,
b. The common design and process technology; and
c. The common basic characteristics.

"Basic scientific research”" (GTN NTN) means experimental or theoretical work undertaken
principally to acquire new knowledge of the fundamental principles of phenomena or
observable facts, not primarily directed towards a specific practical aim or objective.

"Bias" (accelerometer) (7) means an accelerometer output when no acceleration is applied.
"Biocatalysts "(ML7 ML22) means enzymes or other biological compounds which bind to
and accelerate the degradation of CW agents.

Technical Note:

‘Enzymes’ means ‘“‘biocatalysts” for specific chemical or biochemical reactions.

"Biopolymers" (ML7 ML22) means biological macromolecules as follows:

a. Enzymes for specific chemical or biochemical reactions;

b. Antibodies, monoclonal, polyclonal or anti-idiotypic;

c. Specially designed or specially processed receptors;

Technical Notes:

1. 'Anti-idiotypic antibodies' means antibodies which bind to the specific antigen
binding sites of other antibodies;

2. ‘Monoclonal antibodies’ means proteins which bind to one antigenic site and are

produced by a single clone of cells;,

3. ‘Polyclonal antibodies’ means a mixture of proteins which bind to the specific antigen
and are produced by more than one clone of cells;

4. ‘Receptors’ means biological macromolecular structures capable of binding ligands,

the binding of which affects physiological functions.

"Camming" (2) means axial displacement in one revolution of the main spindle measured in a
plane perpendicular to the spindle faceplate, at a point next to the circumference of the spindle
faceplate (Reference: I1SO 230/1 1986, paragraph 5.63).

"Carbon fibre preforms" (1) means an ordered arrangement of uncoated or coated fibres
intended to constitute a framework of a part before the "matrix" is introduced to form a
"composite".
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Amendment of Defence and Strategic Goods List Schedule 1

"CE" (4) is equivalent to "computing element".

"Chemical laser" (6) means a "laser" in which the excited species is produced by the output
energy from a chemical reaction.

"Chemical mixture" (1) means a solid, liquid or gaseous product made up of two or more
components which do not react together under the conditions under which the mixture is
stored.

"Circulation-controlled anti-torque or circulation controlled direction control systems" (7) are
systems that use air blown over aecrodynamic surfaces to increase or control the forces
generated by the surfaces.

"Civil aircraft" (1 7 9 ML10) means those "aircraft" listed by designation in published
airworthiness certification lists by the civil aviation authorities to fly commercial civil internal
and external routes or for legitimate civil, private or business use.

N.B.: See also "aircraft".

"Commingled" (1) means filament to filament blending of thermoplastic fibres and
reinforcement fibres in order to produce a fibre reinforcement "matrix" mix in total fibre
form.

"Comminution" (1) means a process to reduce a material to particles by crushing or grinding.

"Common channel signalling" (5) is a signalling method in which a single channel between
exchanges conveys, by means of labelled messages, signalling information relating to a
multiplicity of circuits or calls and other information such as that used for network
management.

"Communications channel controller" (4) means the physical interface which controls the
flow of synchronous or asynchronous digital information. It is an assembly that can be
integrated into computer or telecommunications equipment to provide communications
access.

"Composite" (1 2 6 8 9) means a "matrix" and an additional phase or additional phases
consisting of particles, whiskers, fibres or any combination thereof, present for a specific
purpose or purposes.

"Composite theoretical performance” ("CTP") (3 4) is a measure of computational
performance given in millions of theoretical operations per second (Mtops), calculated using
the aggregation of "computing elements" ("CE").

N.B.:  See Category 4, Technical Note.

"Compound rotary table" (2) means a table allowing the workpiece to rotate and tilt about
two non-parallel axes, which can be coordinated simultaneously for "contouring control".

"Computing element" ("CE") (4) means the smallest computational unit that produces an
arithmetic or logic result.
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"Contouring control" (2) means two or more "numerically controlled" motions operating in
accordance with instructions that specify the next required position and the required feed rates
to that position. These feed rates are varied in relation to each other so that a desired contour
is generated (ref. ISO/DIS 2806 - 1980).

"Critical temperature" (1 3 6) (sometimes referred to as the transition temperature) of a
specific "superconductive" material means the temperature at which the material loses all
resistance to the flow of direct electrical current.

"Cryptography" (5) means the discipline which embodies principles, means and methods for
the transformation of data in order to hide its information content, prevent its undetected
modification or prevent its unauthorised use. "Cryptography" is limited to the transformation
of information using one or more 'secret parameters' (e.g., crypto variables) or associated key
management.

Technical Note:

'Secret parameter’: a constant or key kept from the knowledge of others or shared only within
a group.

"CTP" is equivalent to "composite theoretical performance".

"Data-Based Referenced Navigation" ("DBRN") (7) Systems means systems which use
various sources of previously measured geo-mapping data integrated to provide accurate
navigation information under dynamic conditions. Data sources include bathymetric maps,
stellar maps, gravity maps, magnetic maps or 3-D digital terrain maps.

"Data signalling rate" (5) means the rate, as defined in ITU Recommendation 53-36, taking

into account that, for non-binary modulation, baud and bit per second are not equal. Bits for

coding, checking and synchronisation functions are to be included.

Note: When determining the "data signalling rate", servicing and administrative channels
shall be excluded.

Technical Note:
1t is the maximum one-way rate, i.e., the maximum rate in either transmission or reception.

"Deformable mirrors" (6) (also known as adaptive optic mirrors) means mirrors having:

a. A single continuous optical reflecting surface which is dynamically deformed
by the application of individual torques or forces to compensate for
distortions in the optical waveform incident upon the mirror; or

b. Multiple optical reflecting elements that can be individually and dynamically
repositioned by the application of torques or forces to compensate for
distortions in the optical waveform incident upon the mirror.

"Depleted uranium" (0) means uranium depleted in the isotope 235 below that occurring in
nature.

"Development" (GTN NTN All) is related to all phases prior to serial production, such as:
design, design research, design analyses, design concepts, assembly and testing of prototypes,
pilot production schemes, design data, process of transforming design data into a product,
configuration design, integration design, layouts.

"Diffusion bonding" (1 2 9) means a solid state molecular joining of at least two separate
metals into a single piece with a joint strength equivalent to that of the weakest material.
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"Digital computer" (4 5) means equipment which can, in the form of one or more discrete
variables, perform all of the following:

a. Accept data;

b. Store data or instructions in fixed or alterable (writable) storage devices;

c. Process data by means of a stored sequence of instructions which is
modifiable; and

d. Provide output of data.

Technical Note:

Modifications of a stored sequence of instructions include replacement of fixed
storage devices, but not a physical change in wiring or interconnections.

"Digital transfer rate" (5) means the total bit rate of the information that is directly transferred
on any type of medium.
N.B.: See also "total digital transfer rate".

"Direct-acting hydraulic pressing" (2) means a deformation process which uses a fluid-filled
flexible bladder in direct contact with the workpiece.

"Drift rate" (gyro) (7) means the time rate of output deviation from the desired output. It
consists of random and systematic components and is expressed as an equivalent input
angular displacement per unit time with respect to inertial space.

"Dynamic adaptive routing" (5) means automatic rerouting of traffic based on sensing and
analysis of current actual network conditions.
N.B.:  This does not include cases of routing decisions taken on predefined
information.

"Dynamic signal analysers" (3) means "signal analysers" which use digital sampling and
transformation techniques to form a Fourier spectrum display of the given waveform
including amplitude and phase information.

N.B.: See also "signal analysers".

"Effective gram" (1) of "special fissile material" means:

a. For plutonium isotopes and uranium-233, the isotope weight in grams;

b. For uranium enriched 1 per cent or greater in the isotope uranium-235, the
element weight in grams multiplied by the square of its enrichment expressed
as a decimal weight fraction;

c. For uranium enriched below 1 per cent in the isotope uranium-235, the
element weight in grams multiplied by 0.0001

"Electronic assembly" (2 3 4 5) means a number of electronic components (i.e., 'circuit
elements', 'discrete components', integrated circuits, etc.) connected together to perform (a)
specific function(s), replaceable as an entity and normally capable of being disassembled.
Technical Notes:

1. 'Circuit element’: a single active or passive functional part of an electronic circuit,
such as one diode, one transistor, one resistor, one capacitor, etc.
2. 'Discrete component': a separately packaged 'circuit element’ with its own external
connections.
Defence and Strategic Goods List Amendment 2006 13
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"Electronically steerable phased array antenna" (5 6) means an antenna which forms a beam
by means of phase coupling, i.e., the beam direction is controlled by the complex excitation
coefficients of the radiating elements and the direction of that beam can be varied in azimuth
or in elevation, or both, by application, both in transmission and reception, of an electrical
signal.

"End-effectors" (2 ML17) means grippers, 'active tooling units' and any other tooling that is
attached to the baseplate on the end of a "robot" manipulator arm.

Technical Note:

'Active tooling unit' means a device for applying motive power, process energy or sensing to
the workpiece.

"Energetic materials" (ML 4 ML8 ML908 ML909) mean substances or mixtures that react
chemically to release energy required for their intended application. "Explosives",
"pyrotechnics" and "propellants" are subclasses of energetic materials.

"Equivalent Density" (6) means the mass of an optic per unit optical area projected onto the
optical surface.

"Expert systems" (4 7) mean systems providing results by application of rules to data which
are stored independently of the "program" and capable of any of the following:

a. Modifying automatically the "source code" introduced by the user;

b. Providing knowledge linked to a class of problems in quasi-natural language;
or

c. Acquiring the knowledge required for their development (symbolic training).

"Explosives" (ML8 ML18 ML909) mean solid, liquid or gaseous substances or mixtures of
substances which, in their application as primary, booster, or main charges in warheads,
demolition and other applications, are required to detonate.

"Expression Vectors" (ML7) mean carriers (e.g., plasmid or virus) used to introduce genetic
material into host cells.

"FADEC" is equivalent to "full authority digital engine control".

"Fault tolerance" (4) is the capability of a computer system, after any malfunction of any of its
hardware or "software" components, to continue to operate without human intervention, at a
given level of service that provides: continuity of operation, data integrity and recovery of
service within a given time.

"Fibrous or filamentary materials" (0 1 2 8) include:

a. Continuous "monofilaments";
Continuous "yarns" and "rovings";
"Tapes", fabrics, random mats and braids;
Chopped fibres, staple fibres and coherent fibre blankets;
Whiskers, either monocrystalline or polycrystalline, of any length;
Aromatic polyamide pulp.

mo e o

"Film type integrated circuit" (3) means an array of 'circuit elements' and metallic
interconnections formed by deposition of a thick or thin film on an insulating "substrate".
Technical Note:
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'Circuit element' is a single active or passive functional part of an electronic circuit, such as
one diode, one transistor, one resistor, one capacitor, etc.

"First generation image intensifier tubes" (ML15) means electrostatically focused tubes,
employing input and output fibre optic or glass face plates, multi-alkali photocathodes
(S-20 or S-25), but not microchannel plate amplifiers.

"Fixed" (5) means that the coding or compression algorithm cannot accept externally supplied
parameters (e.g., cryptographic or key variables) and cannot be modified by the user.

"Flight control optical sensor array" (7) is a network of distributed optical sensors, using
"laser" beams, to provide real-time flight control data for on-board processing.

"Flight path optimisation" (7) is a procedure that minimises deviations from a
four-dimensional (space and time) desired trajectory based on maximising performance or
effectiveness for mission tasks.

"Focal plane array" (6) means a linear or two-dimensional planar layer, or combination of

planar layers, of individual detector elements, with or without readout electronics, which

work in the focal plane.

Note: This definition does not include a stack of single detector elements or any two,
three or four element detectors provided time delay and integration is not
performed within the element.

"Fractional bandwidth" (3) means the "instantaneous bandwidth" divided by the centre
frequency, expressed as a percentage.

"Frequency hopping" (5) means a form of "spread spectrum" in which the transmission
frequency of a single communication channel is made to change by a random or
pseudo-random sequence of discrete steps.

"Frequency switching time" (3 5) means the maximum time (i.e., delay), taken by a signal,
when switched from one selected output frequency to another selected output frequency, to
reach:

a. A frequency within 100 Hz of the final frequency; or

b. An output level within 1 dB of the final output level.

"Frequency synthesiser" (3) means any kind of frequency source or signal generator,
regardless of the actual technique used, providing a multiplicity of simultaneous or alternative
output frequencies, from one or more outputs, controlled by, derived from or disciplined by a
lesser number of standard (or master) frequencies.

"Full Authority Digital Engine Control" ("FADEC") (7 9) means an electronic control system
for gas turbine or combined cycle engines utilising a digital computer to control the variables

required to regulate engine thrust or shaft power output throughout the engine operating range
from the beginning of fuel metering to fuel shutoff.

"Gas Atomisation" (1) means a process to reduce a molten stream of metal alloy to droplets of
500 micrometre diameter or less by a high pressure gas stream.
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"Geographically dispersed"” (6) is where each location is distant from any other more than
1,500 m in any direction. Mobile sensors are always considered "geographically dispersed".

"Guidance set" (7) means systems that integrate the process of measuring and computing a
vehicle’s position and velocity (i.e. navigation) with that of computing and sending
commands to the vehicle’s flight control systems to correct the trajectory.

"Hot isostatic densification" (2) means the process of pressurising a casting at temperatures
exceeding 375 K (102 C) in a closed cavity through various media (gas, liquid, solid particles,

etc.) to create equal force in all directions to reduce or eliminate internal voids in the casting.

"Hybrid computer" (4) means equipment which can perform all of the following:

a. Accept data;
b. Process data, in both analogue and digital representations; and
c. Provide output of data.

"Hybrid integrated circuit" (3) means any combination of integrated circuit(s), or integrated
circuit with 'circuit elements' or 'discrete components' connected together to perform (a)
specific function(s), and having all of the following characteristics:

a. Containing at least one unencapsulated device;

b. Connected together using typical IC production methods;

c. Replaceable as an entity; and

d. Not normally capable of being disassembled.

Technical Notes:

1. 'Circuit element': a single active or passive functional part of an electronic
circuit, such as one diode, one transistor, one resistor, one capacitor, etc.

2. '‘Discrete component': a separately packaged 'circuit element' with its own

external connections.

"Image enhancement" (4) means the processing of externally derived information-bearing
images by algorithms such as time compression, filtering, extraction, selection, correlation,
convolution or transformations between domains (e.g., fast Fourier transform or Walsh
transform). This does not include algorithms using only linear or rotational transformation of
a single image, such as translation, feature extraction, registration or false coloration.

"Immunotoxin" (1) is a conjugate of one cell specific monoclonal antibody and a "toxin" or
"sub-unit of toxin", that selectively affects diseased cells.

"Information security" (4 5) is all the means and functions ensuring the accessibility,
confidentiality or integrity of information or communications, excluding the means and
functions intended to safeguard against malfunctions. This includes "cryptography",
'cryptanalysis', protection against compromising emanations and computer security.

Technical Note:

'Cryptanalysis' is the analysis of a cryptographic system or its inputs and outputs to derive
confidential variables or sensitive data, including clear text (ISO 7498-2-1988 (E), paragraph
3.3.18).

"Instantaneous bandwidth" (3 5 7) means the bandwidth over which output power remains
constant within 3 dB without adjustment of other operating parameters.

"Instrumented range" (6) means the specified unambiguous display range of radar.
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"Insulation" (9) is applied to the components of a rocket motor, i.e. the case, nozzle, inlets,
case closures, and includes cured or semi-cured compounded rubber sheet stock containing an
insulating or refractory material. It may also be incorporated as stress relief boots or flaps.

"Interconnected radar sensors" (6) means two or more radar sensors are interconnected when
they mutually exchange data in real time.

"Interior lining" (9) is suited for the bond interface between the solid propellant and the case
or insulating liner. Usually a liquid polymer based dispersion of refractory or insulating
materials, e.g. carbon filled hydroxyl terminated polybutadiene (HTPB) or other polymer with
added curing agents sprayed or screeded over a case interior.

"In the public domain" (GTN NTN GSN ML22), as it applies herein, means "technology" or
"software" which has been made available without restrictions upon its further dissemination
(copyright restrictions do not remove "technology" or "software" from being "in the public
domain").

"Intrinsic Magnetic Gradiometer" (6) is a single magnetic field gradient sensing element and
associated electronics the output of which is a measure of magnetic field gradient.
N.B.: See also "magnetic gradiometer".

"Isolated live cultures" (1) includes live cultures in dormant form and in dried preparations.

"[sostatic presses" (2) mean equipment capable of pressurising a closed cavity through
various media (gas, liquid, solid particles, etc.) to create equal pressure in all directions within
the cavity upon a workpiece or material.

"Laser" (02356789 ML5 ML9 ML19) is an assembly of components which produce both
spatially and temporally coherent light that is amplified by stimulated emission of radiation.
N.B.: See also: "Chemical laser"’;
"O-switched laser";
"Super High Power Laser";
"Transfer laser".

"Lighter-than-air vehicles" (ML10) mean balloons and airships that rely on hot air or on
lighter-than-air gases such as helium or hydrogen for their lift.

"Linearity" (2) (usually measured in terms of non-linearity) means the maximum deviation of
the actual characteristic (average of upscale and downscale readings), positive or negative,
from a straight line so positioned as to equalise and minimise the maximum deviations.

"Local area network" (4) is a data communication system having all of the following
characteristics:

a. Allows an arbitrary number of independent 'data devices' to communicate
directly with each other; and

b. Is confined to a geographical area of moderate size (e.g., office building,
plant, campus, warehouse).

Technical Note:

'Data device' means equipment capable of transmitting or receiving sequences of
digital information.
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"Magnetic Gradiometers" (6) are instruments designed to detect the spatial variation of
magnetic fields from sources external to the instrument. They consist of multiple
"magnetometers" and associated electronics the output of which is a measure of magnetic
field gradient.

N.B.: See also "intrinsic magnetic gradiometer".

"Magnetometers" (6) are instruments designed to detect magnetic fields from sources external
to the instrument. They consist of a single magnetic field sensing element and associated
electronics the output of which is a measure of the magnetic field.

"Main storage" (4) means the primary storage for data or instructions for rapid access by a
central processing unit. It consists of the internal storage of a "digital computer” and any
hierarchical extension thereto, such as cache storage or non-sequentially accessed extended
storage.

"Materials resistant to corrosion by UF" (0) may be copper, stainless steel, aluminium,
aluminium oxide, aluminium alloys, nickel or alloy containing 60 weight percent or more
nickel and UF- resistant fluorinated hydrocarbon polymers, as appropriate for the type of
separation process.

"Matrix" (1 2 8 9) means a substantially continuous phase that fills the space between
particles, whiskers or fibres.

"Measurement uncertainty" (2) is the characteristic parameter which specifies in what range
around the output value the correct value of the measurable variable lies with a confidence
level of 95 %. It includes the uncorrected systematic deviations, the uncorrected backlash and
the random deviations (ref. ISO 10360-2, or VDI/VDE 2617).

"Mechanical Alloying" (1) means an alloying process resulting from the bonding, fracturing
and rebonding of elemental and master alloy powders by mechanical impact. Non-metallic
particles may be incorporated in the alloy by addition of the appropriate powders.

"Melt Extraction" (1) means a process to 'solidify rapidly' and extract a ribbon-like alloy
product by the insertion of a short segment of a rotating chilled block into a bath of a molten
metal alloy.
N.B.:  'Solidify rapidly': solidification of molten material at cooling rates exceeding
1,000 KJs.

"Melt Spinning" (1) means a process to 'solidify rapidly' a molten metal stream impinging
upon a rotating chilled block, forming a flake, ribbon or rod-like product.
N.B.: 'Solidify rapidly’: solidification of molten material at cooling rates exceeding
1,000 K/s.

"Microcomputer microcircuit" (3) means a "monolithic integrated circuit" or "multichip
integrated circuit" containing an arithmetic logic unit (ALU) capable of executing general
purpose instructions from an internal storage, on data contained in the internal storage.
Technical Note:
The internal storage may be augmented by an external storage.
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"Microprocessor microcircuit” (3) means a "monolithic integrated circuit" or "multichip
integrated circuit" containing an arithmetic logic unit (ALU) capable of executing a series of
general purpose instructions from an external storage.
Technical Note:
The "microprocessor microcircuit" normally does not contain integral
user-accessible storage, although storage present on-the-chip may be used in
performing its logic function.
Note: This definition includes chip sets which are designed to operate together to
provide the function of a "microprocessor microcircuit”.

"Microorganisms" (1 2) means bacteria, viruses, mycoplasms, rickettsiae, chlamydiae or
fungi, whether natural, enhanced or modified, either in the form of isolated live cultures or as
material including living material which has been deliberately inoculated or contaminated
with such cultures.

"Microprogram" means a sequence of elementary instructions maintained in a special storage,
the execution of which is initiated by the introduction of its reference instruction register.

"Missiles" (1 3 6 7 9) means complete rocket systems and unmanned aerial vehicle systems,
capable of delivering at least 500 kg payload to a range of at least 300 km.

"Monofilament" (1) or filament is the smallest increment of fibre, usually several micrometres
in diameter.

"Monolithic integrated circuit" (3) means a combination of passive or active 'circuit elements'
or both which:
a. Are formed by means of diffusion processes, implantation processes or
deposition processes in or on a single semiconducting piece of material, a
so-called 'chip';

b. Can be considered as indivisibly associated; and
c. Perform the function(s) of a circuit.
Technical Note:

'Circuit element' is a single active or passive functional part of an electronic circuit,
such as one diode, one transistor, one resistor, one capacitor, etc.

"Monospectral imaging sensors" (6) are capable of acquisition of imaging data from
one discrete spectral band.

"Multichip integrated circuit" (3) means two or more "monolithic integrated circuits" bonded
to a common "substrate".

"Multi-data-stream processing" (4) means the "microprogram" or equipment architecture
technique which permits simultaneous processing of two or more data sequences under the
control of one or more instruction sequences by means such as:

a. Single Instruction Multiple Data (SIMD) architectures such as vector or array
processors;
b. Multiple Single Instruction Multiple Data (MSIMD) architectures;
c. Multiple Instruction Multiple Data (MIMD) architectures, including those
which are tightly coupled, closely coupled or loosely coupled; or
d. Structured arrays of processing elements, including systolic arrays.
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"Multilevel security" (5) means a class of system containing information with different
sensitivities that simultaneously permits access by users with different security clearances and
needs-to-know, but prevents users from obtaining access to information for which they lack
authorization.

Technical Note:

"Multilevel security" is computer security and not computer reliability which deals

with equipment fault prevention or human error prevention in general.

"Multispectral imaging sensors" (6) are capable of simultaneous or serial acquisition of
imaging data from two or more discrete spectral bands. Sensors having more than twenty
discrete spectral bands are sometimes referred to as hyperspectral imaging sensors.

"Natural uranium" (0) means uranium containing the mixtures of isotopes occurring in nature.

"Network access controller”" (4) means a physical interface to a distributed switching network.
It uses a common medium which operates throughout at the same "digital transfer rate" using
arbitration (e.g., token or carrier sense) for transmission. Independently from any other, it
selects data packets or data groups (e.g., IEEE 802) addressed to it. It is an assembly that can
be integrated into computer or telecommunications equipment to provide communications
access.

"Neural computer" (4) means a computational device designed or modified to mimic the
behaviour of a neuron or a collection of neurons, i.e., a computational device which is
distinguished by its hardware capability to modulate the weights and numbers of the
interconnections of a multiplicity of computational components based on previous data.

"Noise level" (6) means an electrical signal given in terms of power spectral density. The
relation between "noise level" expressed in peak-to-peak is given by S ? pp = SNo(f>-1), where
Spp is the peak-to-peak value of the signal (e.g., nanoteslas), N, is the power spectral density
(e.g., (nanotesla)’/Hz) and (f>-f;) defines the bandwidth of interest.

"Nuclear reactor" (0 ML17) means the items within or attached directly to the reactor vessel,
the equipment which controls the level of power in the core, and the components which
normally contain, come into direct contact with or control the primary coolant of the reactor
core.

"Numerical control" (2) means the automatic control of a process performed by a device that
makes use of numeric data usually introduced as the operation is in progress (ref. ISO 2382).

"Object code" (9) means an equipment executable form of a convenient expression of one or
more processes ("source code" (source language)) which has been converted by programming
system.

"Optical amplification" (5), in optical communications, means an amplification technique that
introduces a gain of optical signals that have been generated by a separate optical source,
without conversion to electrical signals, i.e., using semiconductor optical amplifiers, optical
fibre luminescent amplifiers.

"Optical computer” (4) means a computer designed or modified to use light to represent data
and whose computational logic elements are based on directly coupled optical devices.
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"Optical integrated circuit" (3) means a "monolithic integrated circuit" or a "hybrid integrated
circuit", containing one or more parts designed to function as a photosensor or photoemitter or
to perform (an) optical or (an) electro-optical function(s).

"Optical switching" (5) means the routing of or switching of signals in optical form without
conversion to electrical signals.

"Overall current density" (3) means the total number of ampere-turns in the coil (i.e., the sum
of the number of turns multiplied by the maximum current carried by each turn) divided by
the total cross-section of the coil (comprising the superconducting filaments, the metallic
matrix in which the superconducting filaments are embedded, the encapsulating material, any
cooling channels, etc.).

"Participating State" (7 9) is a state participating in the Wassenaar Arrangement. (See
WWW.wassenaar.org)

"Peak power" (6), means energy per pulse in joules divided by the pulse duration in seconds.

"Personalized smart card" (5) means a smart card containing a microcircuit which has been
programmed for a specific application and cannot be reprogrammed for any other application
by the user.

"Power management" (7) means changing the transmitted power of the altimeter signal so that
received power at the "aircraft" altitude is always at the minimum necessary to determine the
altitude.

"Precursors" (ML8) means specialty chemicals used in the manufacture of military
explosives.

"Pressure transducers" (2) are devices that convert pressure measurements into an electrical
signal.

"Previously separated" (0 1) means the application of any process intended to increase the
concentration of the controlled isotope.

"Primary flight control" (7) means an "aircraft" stability or manoeuvering control using
force/moment generators, i.e., acrodynamic control surfaces or propulsive thrust vectoring.

"Principal element" (4), as it applies in Category 4, is a "principal element" when its
replacement value is more than 35% of the total value of the system of which it is an element.
Element value is the price paid for the element by the manufacturer of the system, or by the
system integrator. Total value is the normal international selling price to unrelated parties at
the point of manufacture or consolidation of shipment.

"Production" (GTN NTN All) means all production phases, such as: construction, production
engineering, manufacture, integration, assembly (mounting), inspection, testing, quality
assurance.

"Production equipment"” (1 7 9) means tooling, templates, jigs, mandrels, moulds, dies,
fixtures, alignment mechanisms, test equipment, other machinery and components therefor,
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limited to those specially designed or modified for "development" or for one or more phases
of "production”.

"Production facilities" (7 9) means equipment and specially designed software therefor
integrated into installations for "development" or for one or more phases of "production”.

"Program" (2 4 5 6) means a sequence of instructions to carry out a process in, or convertible
into, a form executable by an electronic computer.

"Propellants" (MLS8) Substances or mixtures that react chemically to produce large volumes
of hot gases at controlled rates to perform mechanical work.

"Pulse compression" (6) means the coding and processing of a radar signal pulse of long time
duration to one of short time duration, while maintaining the benefits of high pulse energy.

"Pulse duration" (6) is the duration of a "laser" pulse measured at Full Width Half Intensity
(FWHI) levels.

"Pyrotechnic(s)" (ML4 ML8 ML909) means mixtures of solid or liquid fuels and oxidizers
which, when ignited, undergo an energetic chemical reaction at a controlled rate intended to
produce specific time delays, or quantities of heat, noise, smoke, visible light or infrared
radiation. Pyrophorics are a subclass of pyrotechnics, which contain no oxidizers but ignite
spontaneously on contact with air.

"Quantum cryptography" (5) means a family of techniques for the establishment of a shared
key for "cryptography" by measuring the quantum-mechanical properties of a physical system
(including those physical properties explicitly governed by quantum optics, quantum field
theory, or quantum electrodynamics).

"Q-switched laser" (6) means a "laser" in which the energy is stored in the population
inversion or in the optical resonator and subsequently emitted in a pulse.

"Radar frequency agility" (6) means any technique which changes, in a pseudo-random
sequence, the carrier frequency of a pulsed radar transmitter between pulses or between
groups of pulses by an amount equal to or larger than the pulse bandwidth.

"Radar spread spectrum" (6) means any modulation technique for spreading energy
originating from a signal with a relatively narrow frequency band, over a much wider band of
frequencies, by using random or pseudo-random coding.

"Real-time bandwidth" (2 3) for "dynamic signal analysers" is the widest frequency range
which the analyser can output to display or mass storage without causing any discontinuity in
the analysis of the input data. For analysers with more than one channel, the channel
configuration yielding the widest "real-time bandwidth" shall be used to make the calculation.

"Real time processing" (6 7) means the processing of data by a computer system providing a
required level of service, as a function of available resources, within a guaranteed response
time, regardless of the load of the system, when stimulated by an external event.

"Required" (GTN 5 6 9 ML22), as applied to "technology" or "software", refers to only that
portion of "technology" or "software" which is peculiarly responsible for achieving or
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extending the controlled performance levels, characteristics or functions. Such "required"
"technology" or "software" may be shared by different goods.

"Resolution" (2) means the least increment of a measuring device; on digital instruments, the
least significant bit (ref. ANSI B-89.1.12).

"Riot control agents" (ML7) mean substances which, under the expected conditions of use for
riot control purposes, rapidly produce in humans sensory irritation or disabling physical
effects which disappear within a short time following termination of exposure. (Tear gases are
a subset of "riot control agents".)

"Robot" (2 8 ML17) means a manipulation mechanism, which may be of the continuous path
or of the point-to-point variety, may use sensors, and has all the following characteristics:

Is multifunctional;

Is capable of positioning or orienting material, parts, tools or special devices
through variable movements in three dimensional space;

Incorporates three or more closed or open loop servo-devices which may
include stepping motors; and

Has "user-accessible programmability”" by means of teach/playback method
or by means of an electronic computer which may be a programmable logic
controller, i.e., without mechanical intervention.

The above definition does not include the following devices:

a.
b.

Note:

1.

2.

Manipulation mechanisms which are only manually / teleoperator
controllable;

Fixed sequence manipulation mechanisms which are automated
moving devices, operating according to mechanically fixed
programmed motions. The program is mechanically limited by fixed
stops, such as pins or cams. The sequence of motions and the
selection of paths or angles are not variable or changeable by
mechanical, electronic or electrical means;

Mechanically controlled variable sequence manipulation
mechanisms which are automated moving devices, operating
according to mechanically fixed programmed motions. The program
is mechanically limited by fixed, but adjustable stops, such as pins or
cams. The sequence of motions and the selection of paths or angles
are variable within the fixed program pattern. Variations or
modifications of the program pattern (e.g., changes of pins or
exchanges of cams) in one or more motion axes are accomplished
only through mechanical operations;

Non-servo-controlled variable sequence manipulation mechanisms
which are automated moving devices, operating according to
mechanically fixed programmed motions. The program is variable
but the sequence proceeds only by the binary signal from
mechanically fixed electrical binary devices or adjustable stops;
Stacker cranes defined as Cartesian coordinate manipulator systems
manufactured as an integral part of a vertical array of storage bins
and designed to access the contents of those bins for storage or
retrieval.

"Rotary atomisation" (1) means a process to reduce a stream or pool of molten metal to
droplets to a diameter of 500 micrometre or less by centrifugal force.
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"Roving" (1) is a bundle (typically 12-120) of approximately parallel 'strands'.
Technical Note:
‘Strand' is a bundle of "monofilaments" (typically over 200) arranged approximately
parallel.

"Run-out" (2) (out-of-true running) means radial displacement in one revolution of the main
spindle measured in a plane perpendicular to the spindle axis at a point on the external or
internal revolving surface to be tested (Reference: ISO 230/1-1986, paragraph 5.61).

"Scale factor" (gyro or accelerometer) (7) means the ratio of change in output to a change in
the input intended to be measured. Scale factor is generally evaluated as the slope of the
straight line that can be fitted by the method of least squares to input-output data obtained by
varying the input cyclically over the input range.

"Settling time" (3) means the time required for the output to come within one-half bit of the
final value when switching between any two levels of the converter.

"SHPL" (6) is equivalent to "super high power laser".

"Signal analysers" (3) mean apparatus capable of measuring and displaying basic properties
of the single-frequency components of multi-frequency signals.

"Signal processing" (3 4 5 6) means the processing of externally derived information-bearing
signals by algorithms such as time compression, filtering, extraction, selection, correlation,
convolution or transformations between domains (e.g., fast Fourier transform or Walsh
transform).

"Software" (GSN All) means a collection of one or more "programs" or "microprograms"
fixed in any tangible medium of expression.

"Solidify rapidly" means a process involving the solidification of molten material at cooling
rates exceeding 1 000 K/sec.

"Source code" (or source language) (4 6 7 9) is a convenient expression of one or more
processes which may be turned by a programming system into equipment executable form
("object code" (or object language)).

"Spacecraft" (7 9) means active and passive satellites and space probes.

"Space qualified" (3 6) refers to products designed, manufactured and tested to meet the
special electrical, mechanical or environmental requirements for use in the launch and
deployment of satellites or high altitude flight systems operating at altitudes of 100 km or
higher.

"Special fissile material" (0) means plutonium-239, uranium-233, "uranium enriched in the
isotopes 235 or 233", and any material containing the foregoing.

"Specific modulus" (0 1 9) is Young's modulus in pascals, equivalent to N/m” divided by
specific weight in N/m®, measured at a temperature of (296 + 2) K ((23 + 2)°C) and a relative
humidity of (50 + 5)%.
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"Specific tensile strength" (0 1 9) is ultimate tensile strength in pascals, equivalent to N/m®
divided by specific weight in N/m®, measured at a temperature of (296 + 2) K ((23 + 2)°C)
and a relative humidity of (50 + 5)%.

"Splat Quenching" (1) means a process to "solidify rapidly" a molten metal stream impinging
upon a chilled block, forming a flake-like product.

"Spread spectrum" (5) means the technique whereby energy in a relatively narrow-band
communication channel is spread over a much wider energy spectrum.

"Spread spectrum” radar (6) - see "Radar spread spectrum".

"Stability" (7) means the standard deviation (1 sigma) of the variation of a particular
parameter from its calibrated value measured under stable temperature conditions. This can be
expressed as a function of time.

"States (not) Party to the Chemical Weapon Convention" (1) are those states for which the
Convention on the Prohibition of the Development, Production, Stockpiling and Use of
Chemical Weapons has (not) entered into force. (See www.opcw.org)

"Substrate" (3) means a sheet of base material with or without an interconnection pattern and
on which or within which 'discrete components' or integrated circuits or both can be located.

Technical Notes:

1. 'Discrete component': a separately packaged 'circuit element' with its own
external connections.

2. 'Circuit element': a single active or passive functional part of an electronic

circuit, such as one diode, one transistor, one resistor, one capacitor, etc.

"Substrate blanks" (6) means monolithic compounds with dimensions suitable for the
production of optical elements such as mirrors or optical windows.

"Sub-unit of toxin" (1) is a structurally and functionally discrete component of a whole
"toxin".

"Superalloys" (2 9) mean nickel-, cobalt- or iron-base alloys having strengths superior to any
alloys in the AISI 300 series at temperatures over 922 K (649°C) under severe environmental
and operating conditions.

"Superconductive" (1 3 6 8 MLL18 ML20) means materials, i.e., metals, alloys or compounds,
which can lose all electrical resistance, i.e., which can attain infinite electrical conductivity
and carry very large electrical currents without Joule heating.
Technical Note:
The "superconductive" state of a material is individually characterised by a "critical
temperature”, a critical magnetic field, which is a function of temperature, and a
critical current density which is, however, a function of both magnetic field and
temperature.

"Super High Power Laser" ("SHPL") (6) means a "laser" capable of delivering (the total or
any portion of) the output energy exceeding 1 kJ within 50 ms or having an average or CW
power exceeding 20 kW.
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"Superplastic forming" (1 2) means a deformation process using heat for metals that are
normally characterised by low values of elongation (less than 20%) at the breaking point as
determined at room temperature by conventional tensile strength testing, in order to achieve
elongations during processing which are at least 2 times those values.

"Symmetric algorithm " (5) means a cryptographic algorithm using an identical key for both
encryption and decryption.

Technical Note:

A common use of "symmetric algorithms" is confidentiality of data.

"System tracks" (6) means processed, correlated (fusion of radar target data to flight plan
position) and updated aircraft flight position report available to the Air Traffic Control centre
controllers.

"Systolic array computer" (4) means a computer where the flow and modification of the data
is dynamically controllable at the logic gate level by the user.
"Tape" (1) is a material constructed of interlaced or unidirectional "monofilaments", 'strands',
"rovings", "tows", or "yarns", etc., usually preimpregnated with resin.
Technical Note:
‘Strand' is a bundle of "monofilaments" (typically over 200) arranged approximately
parallel.

"Technology" (GTN NTN All) means specific information necessary for the "development",
"production"” or "use" of a product. The information takes the form of technical data or
technical assistance. Controlled "technology" for the Dual-Use List is defined in the General
Technology Note and in the Dual-Use List. Controlled “technology” for the Munitions List is
specified in ML22.

Technical Notes:

1. "Technical data' may take forms such as blueprints, plans, diagrams, models,
formulae, tables, engineering designs and specifications, manuals and
instructions written or recorded on other media or devices such as disk, tape,
read-only memories.

2. 'Technical assistance' may take forms such as instruction, skills, training,
working knowledge, consulting services. 'Technical assistance' may involve
transfer of 'technical data'.

"Terminal interface equipment" (4) means equipment at which information enters or leaves
the telecommunication system, e.g., telephone, data device, computer, facsimile device.

"Three dimensional Vector Rate" (4) means the number of vectors generated per second
which have 10 pixel poly line vectors, clip tested, randomly oriented, with either integer or
floating point X-Y-Z coordinate values (whichever produces the maximum rate).

"Tilting spindle" (2) means a tool-holding spindle which alters, during the machining process,
the angular position of its centre line with respect to any other axis.

"Time constant”" (6) is the time taken from the application of a light stimulus for the current
increment to reach a value of 1-1/e times the final value (i.e., 63% of the final value).
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"Total control of flight" (7) means an automated control of "aircraft" state variables and flight
path to meet mission objectives responding to real time changes in data regarding objectives,
hazards or other "aircraft".

"Total digital transfer rate" (5) means the number of bits, including line coding, overhead and
so forth per unit time passing between corresponding equipment in a digital transmission
system.

N.B.:  See also "digital transfer rate".

"Tow" (1) is a bundle of "monofilaments", usually approximately parallel.

"Toxins" (1 2) means toxins in the form of deliberately isolated preparations or mixtures, no
matter how produced, other than toxins present as contaminants of other materials such as
pathological specimens, crops, foodstuffs or seed stocks of "microorganisms".

"Transfer laser" (6) means a "laser" in which the lasing species is excited through the transfer
of energy by collision of a non-lasing atom or molecule with a lasing atom or molecule
species.

"Tunable" (6) means the ability of a "laser" to produce a continuous output at all wavelengths
over a range of several "laser" transitions. A line selectable "laser" produces discrete
wavelengths within one "laser" transition and is not considered "tunable".

"Unmanned aerial vehicle" ("UAV") (9) means any "aircraft" capable of initiating flight and
sustaining controlled flight and navigation without any human presence on board.

"Uranium enriched in the isotopes 235 or 233" (0) means uranium containing the isotopes 235
or 233, or both, in an amount such that the abundance ratio of the sum of these isotopes to the
isotope 238 is more than the ratio of the isotope 235 to the isotope 238 occurring in nature
(isotopic ratio 0.72 per cent).

"Use" (GTNNTN 12456789 ML21 ML22) means operation, installation (including
on-site installation), maintenance (checking), repair, overhaul and refurbishing.

"User-accessible programmability” (4 5 6) means the facility allowing a user to insert, modify
or replace "programs" by means other than:

a. A physical change in wiring or interconnections; or

b. The setting of function controls including entry of parameters.

"Vaccine" (1) is a medicinal product in a pharmaceutical formulation licensed by, or having
marketing or clinical trial authorisation from, the regulatory authorities of either the country
of manufacture or of use, which is intended to stimulate a protective immunological response
in humans or animals in order to prevent disease in those to whom or to which it is
administered.

"Vacuum Atomisation" (1) means a process to reduce a molten stream of metal to droplets of
a diameter of 500 micrometre or less by the rapid evolution of a dissolved gas upon exposure
to a vacuum.

"Variable geometry airfoils" (7) means the use of trailing edge flaps or tabs, or leading edge
slats or pivoted nose droop, the position of which can be controlled in flight.
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"Yarn" (1) is a bundle of twisted 'strands'.
Technical Note:
‘Strand' is a bundle of "monofilaments" (typically over 200) arranged approximately
parallel.
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ACRONYMS AND ABBREVIATIONS

An acronym or abbreviation, when used as a defined term, will be found in the 'Definitions of

Terms' section.

ACRONYM OR
ABBREVIATION

ABEC
AGMA
AHRS
AISI
ALU
ANSI
ASNO
ASTM
ATC
AVLIS
C31
CAD
CAS
CCITT
CDU
CEP
CNTD
CRISLA
CVD
CW

CW (for lasers)

DEW
DME

DS
EB-PVD
EBU

ECM

ECR

EDM
EEPROMS
EIA

EMC
EMCDB
FFT
GLONASS
GPS

HBT
HDDR
HEMT
ICAO

IEC

MEANING

Annular Bearing Engineers Committee

American Gear Manufacturers’ Association
attitude and heading reference systems

American Iron and Steel Institute

arithmetic logic unit

American National Standards Institute

Australian Safeguards and Non-proliferation Office
the American Society for Testing and Materials
air traffic control

atomic vapour laser isotope separation

command, communications, control & intelligence

computer-aided-design

Chemical Abstracts Service

International Telegraph and Telephone Consultative Committee
control and display unit

circular error probable

controlled nucleation thermal deposition

chemical reaction by isotope selective laser activation.
chemical vapour deposition

chemical warfare

continuous wave

directed energy weapon systems

distance measuring equipment

directionally solidified

electron beam physical vapour deposition

European Broadcasting Union

electro-chemical machining

electron cyclotron resonance

electrical discharge machines

electrically erasable programmable read only memory
Electronic Industries Association

electromagnetic compatibility

elastomer modified cast double based propellants
Fast Fourier Transform

global navigation satellite system

global positioning system

hetero-bipolar transistors

high density digital recording

high electron mobility transistors

International Civil Aviation Organisation
International Electro-technical Commission
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ACRONYM OR
ABBREVIATION

MEANING

IEEE Institute of Electrical and Electronic Engineers
IFOV instantaneous-field-of-view
ILS instrument landing system
IRIG inter-range instrumentation group
ISAR inverse synthetic aperture radar
ISO International Organization for Standardization
ITU International Telecommunication Union
JIS Japanese Industrial Standard
JT Joule-Thomson
LIDAR light detection and ranging
LRU line replaceable unit
MAC message authentication code
Mach ratio of speed of an object to speed of sound (after Ernst Mach)
MLIS molecular laser isotopic separation
MLS microwave landing systems
MOCVD metal organic chemical vapour deposition
MPEG Moving Picture Experts Group (ISO/IEC JTC1/SC29/WG11)
MRI magnetic resonance imaging
MTBF mean-time-between-failures
Mtops million theoretical operations per second
MTTF mean-time-to-failure
NBC Nuclear, Biological and Chemical
NDT non-destructive test
PAR precision approach radar
PIN personal identification number
ppm parts per million
PSD power spectral density
QAM quadrature-amplitude-modulation
RF radio frequency
RPV remotely piloted air vehicle
SACMA Suppliers of Advanced Composite Materials Association
SAR synthetic aperture radar
SC single crystal
SLAR sidelooking airborne radar
SMPTE Society of Motion Picture and Television Engineers
SRA shop replaceable assembly
SRAM static random access memory
SRM SACMA Recommended Methods
SSB single sideband
SSR secondary surveillance radar
TCSEC trusted computer system evaluation criteria
TIR total indicated reading
UAV unmanned aerial vehicle
UTS ultimate tensile strength
uv ultraviolet
VOR very high frequency omni-directional range
YAG yttrium/aluminium garnet
30 Defence and Strategic Goods List Amendment 2006

DSGL_Amendment_2006

Federal Register of Legislative Instruments F2006L.03230



Amendment of Defence and Strategic Goods List Schedule 1

PART 1- MUNITIONS LIST

MLI.

Note 1

Note 2

Note 3

Note 1 Terms in "quotations"” are defined terms. Refer to the 'Definitions of Terms’

section.

Note 2 Chemicals are listed by name and CAS number. Chemicals of the same

structural formula (including hydrates) are controlled regardless of name or
CAS number. CAS numbers are shown to assist in identifying whether a
particular chemical or mixture is controlled, irrespective of nomenclature.
CAS numbers cannot be used as unique identifiers because some forms of the
listed chemical have different CAS numbers, and mixtures containing a listed
chemical may also have different CAS numbers.

Smooth-bore weapons with a calibre of less than 20 mm, other arms and automatic
weapons with a calibre of 12.7 mm (calibre 0.50 inches) or less and accessories, as
follows, and specially designed components therefor:

a.

Rifles, carbines, revolvers, pistols, machine pistols and machine guns:
Note MLI.a. does not control the following:
1. Muskets, rifles and carbines manufactured earlier than 1938;

2. Reproductions of muskets, rifles and carbines the originals of which
were manufactured earlier than 1890;

3. Revolvers, pistols and machine guns manufactured earlier than 1890,
and their reproductions,

N.B. For these goods and specially designed components therefor, see
Items ML901, ML903 and ML904.

Smooth-bore weapons, as follows:
1.  Smooth-bore weapons specially designed for military use;
2. Other smooth-bore weapons, as follows:

a. Of the fully automatic type;

b. Of the semi-automatic or pump-action type;

Weapons using caseless ammunition;

Silencers, special gun-mountings, clips, weapons sights and flash suppressors for
arms controlled by sub-items ML1.a., ML1.b. or ML1.c.

MLI. does not control smooth-bore weapons used for hunting or sporting
purposes. These weapons must not be specially designed for military use or of
the fully automatic firing type. For these, see Item ML901.

MLI. does not control firearms specially designed for dummy ammunition and

which are incapable of firing any controlled ammunition. For these, see Item
ML901.

MLI. does not control weapons using non-centre fire cased ammunition and
which are not of the fully automatic firing type. For these, see Item ML901.
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MLI. continued

Note 4 MLI.d. does not control optical weapon sights without electronic image
processing, with a magnification of 4 times or less, provided they are not
specially designed or modified for military use.

ML2. Smooth-bore weapons with a calibre of 20 mm or more, other weapons or armament
with a calibre greater than 12.7 mm (calibre 0.50 inches), projectors and accessories,
as follows, and specially designed components therefor:

a. QGuns, howitzers, cannon, mortars, anti-tank weapons, projectile launchers,
military flame throwers, recoilless rifles and signature reduction devices therefor;
Note ML2.a. includes injectors, metering devices, storage tanks and other

specially designed components for use with liquid propelling charges for
any of the equipment controlled by ML2.a.

b. Military smoke, gas and pyrotechnic projectors or generators.
Note ML2.b. does not control signal pistols.

c.  Weapons sights.

ML3. Ammunition and fuze setting devices, as follows, and specially designed components

therefor:
a. Ammunition for the weapons controlled by ML1., ML2. or ML12.;
b. Fuze setting devices specially designed for ammunition controlled by ML3.a.

Note I Specially designed components include:
a. Metal or plastic fabrications such as primer anvils, bullet cups,
cartridge links, rotating bands and munitions metal parts;
Safing and arming devices, fuzes, sensors and initiation devices,
Power supplies with high one-time operational output;
Combustible cases for charges;
Submunitions including bomblets, minelets and terminally guided
projectiles.

RO =

Note 2 ML3.a. does not control ammunition crimped without a projectile (blank
star) and dummy ammunition with a pierced powder chamber. For this, and
other ammunition not covered by Item ML3, see Item ML902.

Note 3 ML3.a. does not control cartridges specially designed for any of the
following purposes:
a. Signalling,
b. Bird scaring; or
c. Lighting of gas flares at oil wells.
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MLA.

MLS5.

Bombs, torpedoes, rockets, missiles, other explosive devices and charges and related
equipment and accessories, as follows, specially designed for military use, and
specially designed components therefor:

N.B. For guidance and navigation equipment, see ML11, Note 7.

a. Bombs, torpedoes, grenades, smoke canisters, rockets, mines, missiles, depth

charges,  demolition-charges,  demolition-devices @ and  demolition-kits,
"pyrotechnic" devices, cartridges and simulators (i.e. equipment simulating the
characteristics of any of these items);
Note MlLA4.a. includes:
1. Smoke grenades, fire bombs, incendiary bombs and explosive
devices;
2. Missile rocket nozzles and re-entry vehicle nosetips.

Equipment specially designed for the handling, control, activation, powering with
one-time operational output, launching, laying, sweeping, discharging, decoying,
jamming, detonation or detection of items controlled by ML4.a.
Note I MLA4.b. includes:
a. Mobile gas liquefying equipment capable of producing 1,000 kg or
more per day of gas in liquid form;
b.  Buoyant electric conducting cable suitable for sweeping magnetic
mines.
Note 2 ML4.b. does not include detonators or other equipment for the detonation
of non-military explosives covered by ML90S. For these, see ML909.
Technical Note
Hand-held devices, limited by design solely to the detection of metal objects and
incapable of distinguishing between mines and other metal objects, are not
considered to be specially designed for the detection of items controlled by ML4.a.

Fire control, and related alerting and warning equipment, and related systems, test and
alignment and countermeasure equipment, as follows, specially designed for military
use, and specially designed components and accessories therefor:

a.

Weapon sights, bombing computers, gun laying equipment and weapon control
systems;

Target acquisition, designation, range-finding, surveillance or tracking systems;
detection, data fusion, recognition or identification equipment; and sensor
integration equipment;

Countermeasure equipment for items controlled by ML5.a. or ML5.b.

Field test or alignment equipment, specially designed for items controlled by
MLS5.a. or MLS5.b.
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ML6. Ground vehicles and components, as follows:

N.B.

a.

For guidance and navigation equipment, see ML11, Note 7.

Ground vehicles and components therefor, specially designed or modified
for military use;

Technical Note
For the purposes of ML6.a. the term ground vehicles includes trailers.

b.

All wheel-drive vehicles capable of off-road use which have been
manufactured or fitted with materials to provide ballistic protection to level
III (N1J 0108.01, September 1985, or comparable national standard) or
better.

N.B. See also ML13.a.

Note 1 ML6.a. includes:

a.

o

Tanks and other military armed vehicles and military vehicles fitted with
mountings for arms or equipment for mine laying or the launching of
munitions controlled under ML4,

Armoured vehicles;

Amphibious and deep water fording vehicles;

Recovery vehicles and vehicles for towing or transporting ammunition or
weapon systems and associated load handling equipment.

Note 2 Modification of a ground vehicle for military use controlled by ML6.a. entails a
structural, electrical or mechanical change involving one or more specially
designed military components. Such components include:

a. Pneumatic tyre casings of a kind specially designed to be bullet-proof or
to run when deflated;

b. Tyre inflation pressure control systems, operated from inside a moving
vehicle;

c. Armoured protection of vital parts, (e.g., fuel tanks or vehicle cabs);

d. Special reinforcements or mountings for weapons,

e. Black-out lighting.

Note 3 ML6. does not control civil automobiles or trucks designed or modified for

transporting money or valuables, having armoured or ballistic protection.
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ML7. Chemical or biological toxic agents, "riot control agents", radioactive materials,
related equipment, components, and materials, as follows:
a. Biological agents and radioactive materials "adapted for use in war" to produce
casualties in humans or animals, degrade equipment or damage crops or the
environment;

b. Chemical warfare (CW) agents including:

L.

2.

CW nerve agents:

a.

0O-Alkyl (equal to or less than C1(), including cycloalkyl) alkyl (Methyl,

Ethyl, n-Propyl or Isopropyl) - phosphonofluoridates, such as:
Sarin (GB):O-Isopropyl methylphosphonofluoridate

(CAS 107-44-8); and

Soman (GD):0-Pinacolyl methylphosphonofluoridate

(CAS 96-64-0);

O-Alkyl (equal to or less than C10, including cycloalkyl)
N,N-dialkyl (Methyl, Ethyl, n-Propyl or Isopropyl)
phosphoramidocyanidates, such as: Tabun (GA):O-Ethyl
N,N-dimethylphosphoramidocyanidate

(CAS 77-81-6);

O-Alkyl (H or equal to or less than C10, including cycloalkyl)
S-2-dialkyl (Methyl, Ethyl, n-Propyl or Isopropyl)-aminoethyl alkyl
(Methyl, Ethyl, n-Propyl or Isopropyl) phosphonothiolates and
corresponding alkylated and protonated salts, such as:

VX: O-Ethyl S-2-diisopropylaminoethyl methyl phosphonothiolate
(CAS 50782-69-9);

CW vesicant agents:

a.

Sulphur mustards, such as:

2-Chloroethylchloromethylsulphide (CAS 2625-76-5);
Bis(2-chloroethyl) sulphide (CAS 505-60-2);
Bis(2-chloroethylthio) methane (CAS 63869-13-6);

1,2-bis (2-chloroethylthio) ethane (CAS 3563-36-8);
1,3-bis (2-chloroethylthio) -n-propane (CAS 63905-10-2);
1,4-bis (2-chloroethylthio) -n-butane (CAS 142868-93-7);
1,5-bis (2-chloroethylthio) -n-pentane (CAS 142868-94-8);
Bis (2-chloroethylthiomethyl) ether (CAS 63918-90-1);
Bis (2-chloroethylthioethyl) ether (CAS 63918-89-8);

A A e

Lewisites, such as:

1. 2-chlorovinyldichloroarsine (CAS 541-25-3);

2. Tris (2-chlorovinyl) arsine (CAS 40334-70-1);

3. Bis (2-chlorovinyl) chloroarsine (CAS 40334-69-8);

Nitrogen mustards, such as:

1. HNI: bis (2-chloroethyl) ethylamine (CAS 538-07-8);
2. HN2: bis (2-chloroethyl) methylamine (CAS 51-75-2);
3. HN3: tris (2-chloroethyl) amine (CAS 555-77-1);
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ML7. continued

3. CW incapacitating agents, such as:
a. 3-Quinuclidinyl benzilate (BZ) (CAS 6581-06-2);

Note 1: For exports to "States not Party to the Chemical Weapons
Convention"”, ML7 does not control "chemical mixtures"”
containing 3-Quinuclindinyl benzilate (BZ) in which BZ does not
constitute more than 1% by the weight of the mixture.

Note 2:  For exports to "States Party to the Chemical Weapons
Convention"”, ML7 does not control "chemical mixtures"”
containing 3-Quinuclindinyl benzilate (BZ) in which BZ does not
constitute more than 30% by the weight of the mixture.

4. CW defoliants, such as:
a. Butyl 2-chloro-4-fluorophenoxyacetate (LNF);
b. 2,4,5-trichlorophenoxyacetic acid mixed with
2,4-dichlorophenoxyacetic acid (Agent Orange).

c. CW binary precursors and key precursors, as follows:

1. Alkyl (Methyl, Ethyl, n-Propyl or Isopropyl Phosphonyl Difluorides, such
as: DF: Methyl Phosphonyldifluoride (CAS 676-99-3);

2. O-Alkyl (H or equal to or less than C1(, including cycloalkyl) O-2-dialkyl
(Methyl, Ethyl, n-Propyl or Isopropyl) aminoethyl alkyl (Methyl, Ethyl,
n-Propyl or Isopropyl) phosphonites and corresponding alkylated and
protonated salts, such as:

QL: O-Ethyl-2-di-isopropylaminoethyl methylphosphonite
(CAS 57856-11-8);

3. Chlorosarin: O-Isopropyl methylphosphonochloridate
(CAS 1445-76-7);

4, Chlorosoman: O-Pinacolyl methylphosphonochloridate
(CAS 7040-57-5);

d. "Riot control agents", active constituent chemicals and combinations thereof,

including:

1. oa-Bromobenzeneacetonitrile, (Bromobenzyl cyanide) (CA)
(CAS 5798-79-8);

2. [(2-chlorophenyl) methylene] propanedinitrile,
(o-Chlorobenzylidenemalononitrile) (CS) (CAS 2698-41-1);

3. 2-Chloro-1-phenylethanone, Phenylacyl chloride
(w-chloroacetophenone) (CN) (CAS 532-27-4);

4. Dibenz-(b,f)-1,4-oxazephine, (CR) (CAS 257-07-8);

5. 10-Chloro-5,10-dihydrophenarsazine, (Phenarsazine chloride), (Adamsite),
(DM) (CAS 578-94-9);

6. N-Nonanoylmorpholine, (MPA) (CAS 5299-64-9);

Note I ML7.d. does not control "riot control agents" individually packaged for
personal self defence purposes.
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ML7. 4. continued

Note 2 ML7.d. does not control active constituent chemicals, and combinations
thereof identified and packaged for food production or medical
purposes.

e. Equipment specially designed or modified for military use, for the dissemination
of any of the following and specially designed components therefor:
1.  Materials or agents controlled by ML7.a., ML7.b. or d.; or
2. CW made up of precursors controlled by ML7.c.

f. Protective and decontamination equipment, specially designed components
therefor, and specially formulated chemical mixtures, as follows:

1. Equipment, specially designed or modified for military use, for defence
against materials controlled by ML7.a., ML7.b. or d. and specially designed
components therefor;

2. Equipment, specially designed or modified for military use, for the
decontamination of objects contaminated with materials controlled by
ML7.a. or ML7.b. and specially designed components therefor;

3. Chemical mixtures specially developed/formulated for the decontamination
of objects contaminated with materials controlled by ML7.a. or ML7.b.;

Note ML7f.1. includes:

a. Air conditioning units specially designed or modified for nuclear,
biological or chemical filtration,
b.  Protective clothing.

N.B.  For civil gas masks, protective and decontamination equipment see also
entry 14004.

g. Equipment, specially designed or modified for military use, for the detection or
identification of materials controlled by ML7.a., ML7.b. or d. and specially
designed components therefor;

Note ML7.g. does not control personal radiation monitoring dosimeters.

N.B. See also entry 14004.

h. "Biopolymers" specially designed or processed for the detection or identification
of CW agents controlled by ML7.b., and the cultures of specific cells used to
produce them;

i. "Biocatalysts" for the decontamination or degradation of CW agents, and
biological systems therefor, as follows:

1. "Biocatalysts" specially designed for the decontamination or degradation of
CW agents controlled by ML7.b. resulting from directed laboratory selection
or genetic manipulation of biological systems;

2. Biological systems, as follows: "expression vectors", viruses or cultures of
cells containing the genetic information specific to the production of
"biocatalysts" controlled by ML7.i.1.;
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ML7. 4. continued

Note [

Note 2

Note 3

Note 4

ML7.b. and ML7.d. do not control:

Cyanogen chloride (CAS 506-77-4);

Hydrocyanic acid (CAS 74-90-8),

Chlorine (CAS 7782-50-5);

Carbonyl chloride (phosgene) (CAS 75-44-5);

Diphosgene (trichloromethyl-chloroformate) (CAS 503-38-8),
Deleted

Xylyl bromide, ortho: (CAS 89-92-9), meta: (CAS 620-13-3), para:
(CAS 104-81-4);

Benzyl bromide (CAS 100-39-0);

Benzyl iodide (CAS 620-05-3);

Bromo acetone (CAS 598-31-2);

Cyanogen bromide (CAS 506-68-3);

Bromo methylethylketone (CAS 816-40-0);

Chloro acetone (CAS 78-95-5),

Ethyl iodoacetate (CAS 623-48-3);

lodo acetone (CAS 3019-04-3);

Chloropicrin (CAS 76-06-2).

PN TSRS SN

TosF AT

The cultures of cells and biological systems listed in ML7.h. and ML7.i.2.
are exclusive and these sub-items do not control cells or biological systems
for civil purposes, such as agricultural, pharmaceutical, medical,
veterinary, environmental, waste management, or in the food industry.

The export of chemicals listed in ML7.b.1 and b.2, ML7.c.1, c.2, ¢.3 and c.4
in any concentration requires permission and prior consultation with
ASNO.

ML7 does not control "chemical mixtures" containing one or more of the
chemicals specified in entries ML7.b.4, ML7.d.1,d.2, d.3, d.4, d.5 and d.6 in
which no individually specified chemical constitutes more than 30% by the
weight of the mixture.

See also entries 14004, 1C350, 1C351, 1C352, 1C353, 1C354 and
1C450.
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MLS. "Energetic materials", and related substances, as follows:
N.B. See also entry 1C0O11.

Technical Notes

1. For the purposes of this entry, mixture refers to a composition of two or more
substances with at least one substance being listed in the MLS8 sub-items.

2. Any substance listed in the MLS sub-items is controlled by this list, even when
utilized in an application other than that indicated. (e.g., TAGN is predominantly
used as an explosive but can also be used either as a fuel or an oxidizer.)

a. "Explosives", as follows, and mixtures thereof:
1.  ADNBF (aminodinitrobenzofuroxan or
7-amino-4,6-dinitrobenzofurazane-1-oxide) (CAS 97096-78-1);
2. BNCP (cis-bis (5-nitrotetrazolato) tetra amine-cobalt (I1I) perchlorate) (CAS
117412-28-9);
3. CL-14 (diamino dinitrobenzofuroxan or
5,7-diamino-4,6-dinitrobenzofurazane-1-oxide ) (CAS 117907-74-1);
4. CL-20 (HNIW or Hexanitrohexaazaisowurtzitane) (CAS 135285-90-4);
chlathrates of CL-20 (see also ML8.g.3. and g.4. for its "precursors");
5.  CP (2-(5-cyanotetrazolato) penta amine-cobalt (III) perchlorate)
(CAS 70247-32-4);
6. DADE (1,1-diamino-2,2-dinitroethylene, FOX7);
7. DATB (diaminotrinitrobenzene) (CAS 1630-08-6);
8. DDFP (1,4-dinitrodifurazanopiperazine);
9. DDPO (2,6-diamino-3,5-dinitropyrazine-1-oxide, PZO) (CAS 194486-77-6);
10. DIPAM (3,3'-diamino-2,2',4,4',6,6'-hexanitrobiphenyl or dipicramide)
(CAS 17215-44-0);
11. DNGU (DINGU or dinitroglycoluril) (CAS 55510-04-8);
12. Furazans, as follows:
a. DAAOF (diaminoazoxyfurazan);
b. DAAZzF (diaminoazofurazan) (CAS 78644-90-3);
13. HMX and derivatives (see also ML8.g.5. for its "precursors"), as follows:
a. HMX (Cyclotetramethylenetetranitramine,
octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazine,
1,3,5,7-tetranitro-1,3,5,7-tetraza-cyclooctane, octogen or octogene)
(CAS 2691-41-0);
. difluoroaminated analogs of HMX;
c. K-55(2,4,6,8-tetranitro-2,4,6,8-tetraazabicyclo [3,3,0]-octanone-3,
tetranitrosemiglycouril or keto-bicyclic HMX) (CAS 130256-72-3);
14. HNAD (hexanitroadamantane) (CAS 143850-71-9);
15. HNS (hexanitrostilbene) (CAS 20062-22-0);
16. Imidazoles, as follows:

a. BNNII (Octahydro-2,5-bis(nitroimino)imidazo [4,5-d]imidazole);
b. DNI (2,4-dinitroimidazole) (CAS 5213-49-0);

c. FDIA (1-fluoro-2,4-dinitroimidazole);

d. NTDNIA (N-(2-nitrotriazolo)-2,4-dinitroimidazole);

e. PTIA (1-picryl-2,4,5-trinitroimidazole);

17. NTNMH (1-(2-nitrotriazolo)-2-dinitromethylene hydrazine);
18. NTO (ONTA or 3-nitro-1,2,4-triazol-5-one) (CAS 932-64-9);
19. Polynitrocubanes with more than four nitro groups;
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MLS. a. continued

20.
21.

22.
23.

24.
25.
26.
27.
28.
29.

30.
31.

32.

33.

34.

PYX (2,6-Bis(picrylamino)-3,5-dinitropyridine) (CAS 38082-89-2);

RDX and derivatives, as follows:

a. RDX (cyclotrimethylenetrinitramine, cyclonite, T4,
hexahydro-1,3,5-trinitro-1,3,5-triazine,
1,3,5-trinitro-1,3,5-triaza-cyclohexane, hexogen or hexogene) (CAS
121-82-4);

b. Keto-RDX (K-6 or 2,4,6-trinitro-2,4,6-triazacyclohexanone)

(CAS 115029-35-1);

TAGN (triaminoguanidinenitrate) (CAS 4000-16-2);

TATB (triaminotrinitrobenzene) (CAS 3058-38-6) (see also ML8.g.7 for its

"precursors");

TEDDZ (3,3,7,7-tetrabis(difluoroamine) octahydro-1,5-dinitro-1,5-diazocine);

Tetrazoles, as follows:

a. NTAT (nitrotriazol aminotetrazole);

b. NTNT (1-N-(2-nitrotriazolo)-4-nitrotetrazole);

Tetryl (trinitrophenylmethylnitramine) (CAS 479-45-8);

TNAD (1,4,5,8-tetranitro-1,4,5,8-tetraazadecalin) (CAS 135877-16-6)

(see also ML8.g.6. for its "precursors");

TNAZ (1,3,3-trinitroazetidine) (CAS 97645-24-4)

(see also ML8.g.2. for its "precursors");

TNGU (SORGUYL or tetranitroglycoluril) (CAS 55510-03-7);

TNP (1,4,5,8-tetranitro-pyridazino[4,5-d]pyridazine) (CAS 229176-04-9);

Triazines, as follows:

a. DNAM (2-oxy-4,6-dinitroamino-s-triazine) (CAS 19899-80-0);

b. NNHT (2-nitroimino-5-nitro-hexahydro-1,3,5-triazine) (CAS 130400-13-4);

Triazoles, as follows:

a. 5-azido-2-nitrotriazole;

b. ADHTDN (4-amino-3,5-dihydrazino-1,2,4-triazole dinitramide)

(CAS 1614-08-0);

ADNT (1-amino-3,5-dinitro-1,2,4-triazole);

BDNTA ([bis-dinitrotriazole]Jamine);

DBT (3,3'-dinitro-5,5-bi-1,2,4-triazole) (CAS 30003-46-4);

DNBT (dinitrobistriazole) (CAS 70890-46-9);

NTDNA (2-nitrotriazole 5-dinitramide) (CAS 75393-84-9);

NTDNT (1-N-(2-nitrotriazolo) 3,5-dinitrotriazole);

PDNT (1-picryl-3,5-dinitrotriazole);

j.  TACOT (tetranitrobenzotriazolobenzotriazole) (CAS 25243-36-1);

Any explosive not listed elsewhere in MLS8.a. with a detonation velocity

exceeding 8,700 m/s at maximum density or a detonation pressure exceeding

34 GPa (340 kbar);

Other organic explosives not listed elsewhere in ML8.a. yielding detonation

pressures of 25 GPa (250 kbar) or more that will remain stable at

temperatures of 523K (250°C) or higher for periods of 5 minutes or longer.

PG th e o0

b. "Propellants", as follows:

1.

Any United Nations (UN) Class 1.1 solid "propellant” with a theoretical
specific impulse (under standard conditions) of more than 250 seconds for
non-metallized, or more than 270 seconds for aluminized compositions;
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MLS. b. continued

2.

S.

6.

Any UN Class 1.3 solid "propellant" with a theoretical specific impulse
(under standard conditions) of more than 230 seconds for non-halogenized,
250 seconds for non-metallized compositions and 266 seconds for metallized
compositions;

"Propellants" having a force constant of more than 1,200 kJ/kg;

"Propellants" that can sustain a steady-state linear burning rate of more than
38 mm/s under standard conditions (as measured in the form of an inhibited
single strand) of 6.89 MPa (68.9 bar) pressure and 294K (21°C);

Elastomer modified cast double base (EMCDB) "propellants" with
extensibility at maximum stress of more than 5% at 233K (-40°C);

Any "propellant" containing substances listed in ML8.a.

c. '"Pyrotechnics", fuels and related substances, as follows, and mixtures thereof:

1.
2.
3.

4.

9.

Note 1

Aircraft fuels specially formulated for military purposes;
Alane (aluminium hydride) (CAS 7784-21-6);
Carboranes; decaborane (CAS 17702-41-9); pentaboranes (CAS 19624-22-7
and 18433-84-6) and their derivatives;
Hydrazine and derivatives, as follows (see also ML8.d.8. and d.9. for
oxidising hydrazine derivatives):
a. Hydrazine (CAS 302-01-2) in concentrations of 70% or more;
b. Monomethyl hydrazine (CAS 60-34-4);
c. Symmetrical dimethyl hydrazine (CAS 540-73-8);
d. Unsymmetrical dimethyl hydrazine (CAS 57-14-7);
Metal fuels in particle form whether spherical, atomized, spheroidal, flaked
or ground, manufactured from material consisting of 99 % or more of any of
the following:
a. Metals and mixtures thereof, as follows:
1. Beryllium (CAS 7440-41-7) in particle sizes of less than 60 um;
2. Iron powder (CAS 7439-89-6) with particle size of 3 um or less
produced by reduction of iron oxide with hydrogen;
b. Mixtures, which contain any of the following:
1. Zirconium (CAS 7440-67-7), magnesium (CAS 7439-95-4) or
alloys of these in particle sizes of less than 60 pm;
2. Boron (CAS 7440-42-8) or boron carbide (CAS 12069-32-8) fuels
of 85% purity or higher and particle sizes of less than 60 um;
Military materials containing thickeners for hydrocarbon fuels specially
formulated for use in flame throwers or incendiary munitions, such as metal
stearates or palmates (e.g. octal (CAS 637-12-7)) and M1, M2, and M3
thickeners;
Perchlorates, chlorates and chromates composited with powdered metal or
other high energy fuel components;
Spherical aluminium powder (CAS 7429-90-5) with a particle size of 60 um
or less, manufactured from material with an aluminium content of 99% or
more;
Titanium subhydride (TiH,) of stoichiometry equivalent to n= 0.65-1.68.

Aircraft fuels controlled by MLS.c.1. are finished products not their
constituents.
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MLS. c. continued

Note 2

Note 3

Note 4

MLS.c.4.a. does not control hydrazine mixtures specially formulated for
corrosion control.

Explosives and fuels containing the metals or alloys listed in MLS8.c.5. are
controlled whether or not the metals or alloys are encapsulated in
aluminium, magnesium, zirconium, or beryllium.

MLS8.c.5.b.2. does not control boron and boron carbide enriched with
boron-10 (20% or more of total boron-10 content.)

d. Oxidizers, as follows, and mixtures thereof:

1.
2.
3.

=0 %N LA

ADN (ammonium dinitramide or SR 12) (CAS 140456-78-6);

AP (ammonium perchlorate) (CAS 7790-98-9);

Compounds composed of fluorine and any of the following:

a. Other halogens;

b. Oxygen; or

c. Nitrogen;

Note I ML8.d.3 does not control chlorine trifluoride.

Note 2 MLS.d.3 does not control nitrogen trifluoride in its gaseous state.

DNAD (1,3-dinitro-1,3-diazetidine) (CAS 78246-06-7);

HAN (hydroxylammonium nitrate) (CAS 13465-08-2);

HAP (hydroxylammonium perchlorate) (CAS 15588-62-2);

HNF (hydrazinium nitroformate) (CAS 20773-28-8);

Hydrazine nitrate (CAS 37836-27-4);

Hydrazine perchlorate (CAS 27978-54-7);

Liquid oxidisers comprised of or containing inhibited red fuming nitric acid
(IRFNA) (CAS 8007-58-7);

Note  MLS.d. 10 does not control non-inhibited fuming nitric acid.

e. Binders, plasticizers, monomers, polymers, as follows:

1.

whkw

= o

11.

AMMO (azidomethylmethyloxetane and its polymers) (CAS 90683-29-7)
(see also ML8.g.1. for its "precursors");

BAMO (bisazidomethyloxetane and its polymers) (CAS 17607-20-4)

(see also ML8.g.1. for its "precursors");

BDNPA (bis (2,2-dinitropropyl)acetal) (CAS 5108-69-0);

BDNPF (bis (2,2-dinitropropyl)formal) (CAS 5917-61-3);

BTTN (butanetrioltrinitrate) (CAS 6659-60-5)

(see also ML8.g.8. for its "precursors");

Energetic monomers, plasticizers and polymers containing nitro, azido, nitrate,
nitraza or difluoroamino groups specially formulated for military use;
FAMAO (3-difluoroaminomethyl-3-azidomethyl oxetane) and its polymers;
FEFO (bis-(2-fluoro-2,2-dinitroethyl) formal) (CAS 17003-79-1);

FPF-1 (poly-2,2,3,3,4,4-hexafluoropentane-1,5-diol formal) (CAS 376-90-9);
FPF-3
(poly-2,4,4,5,5,6,6-heptafluoro-2-tri-fluoromethyl-3-oxaheptane-1,7-diol
formal);

GAP (glycidylazide polymer) (CAS 143178-24-9) and its derivatives;
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MLS. e. continued

12. HTPB (hydroxyl terminated polybutadiene) with a hydroxyl functionality equal to
or greater than 2.2 and less than or equal to 2.4, a hydroxyl value of less than
0.77 meq/g, and a viscosity at 30°C of less than 47 poise (CAS 69102-90-5);

13. Low (less then 10,000) molecular weight, alcohol functionalised,
poly(epichlorohydrin); poly(epichlorohydrindiol) and triol;

14. NENAsS (nitratoethylnitramine compounds) (CAS 17096-47-8, 85068-73-1,
82486-83-7, 82486-82-6 and 85954-06-9);

15. PGN (poly-GLYN, polyglycidylnitrate or poly(nitratomethyl oxirane)
(CAS 27814-48-8);

16. Poly-NIMMO (poly nitratomethylmethyloxetane) or poly-NMMO
(poly[3-Nitratomethyl-3-methyloxetane]) (CAS 84051-81-0);

17. Polynitroorthocarbonates;

18. TVOPA (1,2,3-tris[1,2-bis(difluoroamino)ethoxy] propane or tris vinoxy
propane adduct) (CAS 53159-39-0).

f.  "Additives", as follows:

1. Basic copper salicylate (CAS 62320-94-9);

2. BHEGA (bis-(2-hydroxyethyl) glycolamide) (CAS 17409-41-5);

3. BNO (butadienenitrileoxide) (CAS 9003-18-3);

4. Ferrocene derivatives, as follows:

a. Butacene (CAS 125856-62-4);

b. Catocene (2,2-bis-ethylferrocenyl propane) (CAS 37206-42-1);

c. Ferrocene carboxylic acids;

d. n-butyl-ferrocene (CAS 31904-29-7);

e. Other adducted polymer ferrocene derivatives;

Lead beta-resorcylate (CAS 20936-32-7);

Lead citrate (CAS 14450-60-3);

Lead-copper chelates of beta-resorcylate or salicylates (CAS 68411-07-4);

Lead maleate (CAS 19136-34-6);

Lead salicylate (CAS 15748-73-9);

Lead stannate (CAS 12036-31-6);

MAPO (tris-1-(2-methyl)aziridinyl phosphine oxide) (CAS 57-39-6);

BOBBA 8 (bis(2-methyl aziridinyl) 2-(2-hydroxypropanoxy) propylamino

phosphine oxide); and other MAPO derivatives;

12. Methyl BAPO (bis(2-methyl aziridinyl) methylamino phosphine oxide)
(CAS 85068-72-0);

13. N-methyl-p-nitroaniline (CAS 100-15-2);

14. 3-Nitraza-1,5-pentane diisocyanate (CAS 7406-61-9);

15. Organo-metallic coupling agents, as follows:

a. Neopentyl[diallyl]oxy, tri[dioctyl[phosphato-titanate (CAS 103850-22-2);
also known as titanium IV, 2,2[bis 2-propenolato-methyl, butanolato, tris
(dioctyl) phosphato] (CAS 110438-25-0); or LICA 12 (CAS 103850-22-2);

b. Titanium IV, [(2-propenolato-1) methyl, n-propanolatomethyl]
butanolato-1, tris[dioctyl] pyrophosphate or KR3538;

¢. Titanium IV, [(2-propenolato-1)methyl, n-propanolatomethyl]
butanolato-1, tris(dioctyl)phosphate;

16. Polycyanodifluoroaminoethyleneoxide;

== 00N
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17.

18.

19.

20.

21.

22.

Polyfunctional aziridine amides with isophthalic, trimesic (BITA or butylene
imine trimesamide), isocyanuric or trimethyladipic backbone structures and
2-methyl or 2-ethyl substitutions on the aziridine ring;

Propyleneimine (2-methylaziridine) (CAS 75-55-8);

Superfine iron oxide (Fe,05) with a specific surface area more than 250 m*/g
and an average particle size of 3.0 nm or less;

TEPAN (tetraethylenepentaamineacrylonitrile) (CAS 68412-45-3);
cyanoethylated polyamines and their salts;

TEPANOL (tetracthylenepentaamineacrylonitrileglycidol) (CAS 68412-46-4);
cyanoethylated polyamines adducted with glycidol and their salts;

TPB (triphenyl bismuth) (CAS 603-33-8).

g. '"Precursors", as follows:

N.B.

L.

2.
3.

Note 5

Note 6

In MLS8.g. the references are to controlled “Energetic Materials”
manufactured from these substances.
BCMO (bischloromethyloxetane) (CAS 142173-26-0)
(see also ML8.e.1. and e.2.);
Dinitroazetidine-t-butyl salt (CAS 125735-38-8) (see also ML8.a.28.);
HBIW (hexabenzylhexaazaisowurtzitane) (CAS 124782-15-6)
(see also ML8.a.4.);
TAIW (tetraacetyldibenzylhexaazaisowurtzitane) (see also ML8.a.4.);
TAT (1,3,5,7 tetraacetyl-1,3,5,7,-tetraaza cyclo-octane) (CAS 41378-98-7)
(see also ML8.a.13.);
1,4,5,8-tetraazadecalin (CAS 5409-42-7) (see also ML8.a.27.);
1,3,5-trichlorobenzene (CAS 108-70-3) (see also MLS8.a.23.);
1,2,4-trihydroxybutane (1,2,4-butanetriol) (CAS 3068-00-6)
(see also ML8.e.5.).

For charges and devices see MLA4.

MLS. does not control the following substances unless they are compounded
or mixed with the “energetic material” mentioned in MLS.a. or powdered
metals in MLS.c.:

Ammonium picrate;

Black powder;

Hexanitrodiphenylamine;

Difluoroamine;

Nitrostarch;

Potassium nitrate;

Tetranitronaphthalene;

Trinitroanisol;

Trinitronaphthalene;

Trinitroxylene;

N-pyrrolidinone; 1-methyl-2-pyrrolidinone;

Dioctylmaleate;

Ethylhexylacrylate;

I~ T TS0 AN >R
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MLS. g. continued

N.B.

n. Triethylaluminium (TEA), trimethylaluminium (TMA), and otlher

pyrophoric metal alkyls and aryls of lithium, sodium, magnesium,

zinc or boron;

Nitrocellulose;

Nitroglycerin (or glyceroltrinitrate, trinitroglycerine) (NG);

2,4,6-trinitrotoluene (TNT),;

Ethylenediaminedinitrate (EDDN);

Pentaerythritoltetranitrate (PETN);

Lead azide, normal and basic lead styphnate, and primary explosives

or priming compositions containing azides or azide complexes,

: Triethyleneglycoldinitrate (TEGDN),

V. 2,4,6-trinitroresorcinol (styphnic acid),

w.  Diethyldiphenyl urea; dimethylidiphenyl urea,; methylethyldiphenyl
urea [Centralites];

X. N,N-diphenylurea (unsymmetrical diphenylurea),

V. Methyl-N,N-diphenylurea (methyl unsymmetrical diphenylurea),

z. Ethyl-N,N-diphenylurea (ethyl unsymmetrical diphenylurea);

aa.  2-Nitrodiphenylamine (2-NDPA),

bb.  4-Nitrodiphenylamine (4-NDPA);

cc.  2,2-dinitropropanol;

dd.  Nitroguanidine (see entry 1C011.d).

S~ moNew oo

See also item ML90S.

ML9. Vessels of war, special naval equipment and accessories, as follows, and components

therefor,
N.B.

specially designed for military use:
For guidance and navigation equipment, see ML11, Note 7.

a. Combatant vessels and vessels (surface or underwater) specially designed or
modified for offensive or defensive action, whether or not converted to

non-

military use, regardless of current state of repair or operating condition, and

whether or not they contain weapon delivery systems or armour, and hulls or parts
of hulls for such vessels;

b. Engines, as follows:

L.

Diesel engines specially designed for submarines with both of the following
characteristics:

a. A power output of 1.12 MW (1,500 hp.) or more; and

b. A rotary speed of 700 rpm or more;

Electric motors specially designed for submarines having all of the following
characteristics:

a. A power output of more than 0.75 MW (1,000 hp.);

b. Quick reversing;

c. Liquid cooled; and

d. Totally enclosed;

Non-magnetic diesel engines specially designed for military use with a
power output of 37.3 kW (50 hp.) or more and with a non-magnetic content
in excess of 75% of total mass;
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g.

Underwater detection devices specially designed for military use and controls
thereof;

Submarine and torpedo nets;
Deleted;

Hull penetrators and connectors specially designed for military use that enable

interaction with equipment external to a vessel;

Note MLYf. includes connectors for vessels which are of the single-conductor,
multi-conductor, coaxial or waveguide type, and hull penetrators for
vessels, both of which are capable of remaining impervious to leakage
from without and of retaining required characteristics at marine depths
exceeding 100 m, and fibre-optic connectors and optical hull penetrators
specially designed for "laser" beam transmission regardless of depth. It
does not include ordinary propulsive shaft and hydrodynamic control-rod
hull penetrators.

Silent bearings, with gas or magnetic suspension, active signature or vibration
suppression controls, and equipment containing those bearings, specially designed
for military use.

ML10. "Aircraft", "lighter-than-air vehicles", unmanned airborne vehicles, aero-engines and
"aircraft" equipment, related equipment and components, specially designed or
modified for military use, as follows:

N.B.  For guidance and navigation equipment, see ML11, Note 7.

Combat "aircraft" and specially designed components therefor;

Other "aircraft" and "lighter-than-air vehicles" specially designed or modified for
military use, including military reconnaissance, assault, military training, transporting
and airdropping troops or military equipment, logistics support, and specially designed
components therefor;

Unmanned airborne vehicles and related equipment, specially designed or

modified for military use, as follows, and specially designed components therefor:

1. Unmanned airborne vehicles including remotely piloted air vehicles (RPVs),
autonomous programmable vehicles and "lighter-than-air vehicles";

2. Associated launchers and ground support equipment;

3. Related equipment for command and control.

Aero-engines specially designed or modified for military use, and specially
designed components therefor;

Airborne equipment, including airborne refuelling equipment, specially designed
for use with the "aircraft" controlled by ML10.a. or ML10.b. or the aero-engines
controlled by ML10.d., and specially designed components therefor;
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Note 1

Note 2

Note 3

Pressure refuellers, pressure refuelling equipment, equipment specially designed
to facilitate operations in confined areas and ground equipment, developed
specially for "aircraft" controlled by ML10.a. or ML10.b., or for aero-engines
controlled by ML10.d.;

Military crash helmets and protective masks and specially designed components
therefor, pressurised breathing equipment and partial pressure suits for use in
"aircraft", anti-g suits, liquid oxygen converters used for "aircraft" or missiles, and
catapults and cartridge actuated devices for emergency escape of personnel from
"aircraft";

Parachutes and related equipment, used for combat personnel, cargo dropping or
"aircraft" deceleration, as follows, and specially designed components therefor:
1. Parachutes for:
a. Pin point dropping of rangers;
b. Dropping of paratroopers;
2. Cargo parachutes;
3. Paragliders, drag parachutes, drogue parachutes for stabilisation and attitude
control of dropping bodies, (e.g. recovery capsules, ejection seats, bombs);
4. Drogue parachutes for use with ejection seat systems for deployment and
inflation sequence regulation of emergency parachutes;
Recovery parachutes for guided missiles, drones or space vehicles;
Approach parachutes and landing deceleration parachutes;
Other military parachutes;
Equipment specially designed for high altitude parachutists (e.g., suits,
special helmets, breathing systems, navigation equipment);

PN

Automatic piloting systems for parachuted loads; equipment specially designed or
modified for military use for controlled opening jumps at any height, including
oxygen equipment.

MLI10.b. does not control "aircraft” or variants of those "aircraft" specially
designed for military use which:

a.  Are not configured for military use and are not fitted with equipment or
attachments specially designed or modified for military use,; and

b.  Have been certified for civil use by the civil aviation authority in a
participating state*.

ML10.d. does not control:

a.  Aero-engines designed or modified for military use which have been
certified by civil aviation authorities in a participating state* for use in
"civil aircraft", or specially designed components therefor;

b. Reciprocating engines or specially designed components therefor, except
those specially designed for unmanned airborne vehicles.

The control in MLI10.b. and MLI10.d. on specially designed components and
related equipment for non-military "aircraft” or aero-engines modified for military
use applies only to those military components and to military related equipment
required for the modification to military use.
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*N.B.  InJune 2006, the Participating States of the Wassenaar Arrangement are:
Argentina, Australia, Austria, Belgium, Bulgaria, Canada, Croatia, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy,
Japan, Latvia, Lithuania, Luxembourg, Malta, Netherlands, New Zealand, Norway,
Poland, Portugal, Republic of Korea, Romania, Russian Federation, Slovakia,
Slovenia, South Africa, Spain, Sweden, Switzerland, Turkey, Ukraine, United
Kingdom and United States.
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MLI11. Electronic equipment, not controlled elsewhere on the Munitions List as follows, and
specially designed components therefor:

a. Electronic equipment specially designed for military use.

Note

MLI1.a. includes:

1.

w

6.

7.

Electronic countermeasure and electronic counter-countermeasure
equipment (i.e., equipment designed to introduce extraneous or erroneous
signals into radar or radio communication receivers or otherwise hinder
the reception, operation or effectiveness of adversary electronic receivers
including their countermeasure equipment), including jamming and
counter-jamming equipment,

Frequency agile tubes,

Electronic systems or equipment designed either for surveillance and
monitoring of the electro-magnetic spectrum for military intelligence or
security purposes or for counteracting such surveillance and monitoring;
Underwater countermeasures, including acoustic and magnetic jamming
and decoy, equipment designed to introduce extraneous or erroneous
signals into sonar receivers;

Data processing security equipment, data security equipment and
transmission and signalling line security equipment, using ciphering
processes,

Identification, authentification and keyloader equipment and key
management, manufacturing and distribution equipment;

Guidance and navigation equipment.

b. Global Navigation Satellite Systems (GNSS) jamming equipment.
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MLI12. High velocity kinetic energy weapon systems and related equipment, as follows, and
specially designed components therefor:

a. Kineti

¢ energy weapon systems specially designed for destruction or effecting

mission-abort of a target;

b. Specially designed test and evaluation facilities and test models, including
diagnostic instrumentation and targets, for dynamic testing of kinetic energy

projec

tiles and systems.

N.B. For weapon systems using sub-calibre ammunition or employing solely chemical
propulsion, and ammunition therefor, see MLI. to ML4.

Note 1 MLI2.
system
a.

b.

Note 2 MLI2.

O AN >8R

includes the following when specially designed for kinetic energy weapon
s

Launch propulsion systems capable of accelerating masses larger than

0.1 g to velocities in excess of 1.6 km/s, in single or rapid fire modes;
Prime power generation, electric armour, energy storage, thermal
management, conditioning, switching or fuel-handling equipment; and
electrical interfaces between power supply, gun and other turret electric
drive functions;

Target acquisition, tracking, fire control or damage assessment systems;
Homing seeker, guidance or divert propulsion (lateral acceleration)
systems for projectiles.

controls weapon systems using any of the following methods of propulsion:
Electromagnetic;

Electrothermal;

Plasma;

Light gas; or

Chemical (when used in combination with any of the above).
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ML13. Armoured or protective equipment and constructions and components, as follows:

a. Armoured plate as follows:
1. Manufactured to comply with a military standard or specification; or
2. Suitable for military use;

b. Constructions of metallic or non-metallic materials or combinations thereof
specially designed to provide ballistic protection for military systems, and
specially designed components therefor;

¢. Military helmets;

d. Body armour and protective garments manufactured according to military
standards or specifications, or equivalent, and specially designed components
therefor.

N.B. For "fibrous or filamentary materials” used in the manufacture of body armour,
see entry 1C010.
Note 1 ML13.b. includes materials specially designed to form explosive reactive armour
or to construct military shelters.

Note 2 MLI13.c. does not control conventional steel helmets, neither modified or
designed to accept, nor equipped with any type of accessory device.

Note 3 MLI3.d. does not control body armour or protective garments when
accompanying their user for the user’s own personal protection.

N.B. See also entry 14005.

ML14. Specialised equipment for military training or for simulating military scenarios,
simulators specially designed for training in the use of any firearm or weapon controlled
by ML1. or ML2., and specially designed components and accessories therefor.

Technical Note

The term 'specialised equipment for military training' includes military types of attack
trainers, operational flight trainers, radar target trainers, radar target generators,
gunnery training devices, anti-submarine warfare trainers, flight simulators (including
human-rated centrifuges for pilot/astronaut training), radar trainers, instrument flight
trainers, navigation trainers, missile launch trainers, target equipment, drone
"aircraft", armament trainers, pilotless "aircraft” trainers, mobile training units and
training equipment for ground military operations.

Note 1 MLI14. includes image generating and interactive environment systems for
simulators when specially designed or modified for military use.

Note 2 MLI4. does not control equipment specially designed for training in the use
of hunting or sporting weapons.
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MLI15. Imaging or countermeasure equipment, as follows, specially designed for military
use, and specially designed components and accessories therefor:

a. Recorders and image processing equipment;

b. Cameras, photographic equipment and film processing equipment;

c. Image intensifier equipment;

d. Infrared or thermal imaging equipment;

e. Imaging radar sensor equipment;

f. Countermeasure or counter-countermeasure equipment for the equipment
controlled by sub-items ML15.a. to ML15.e.

Note MLI5.f. includes equipment designed to degrade the operation or
effectiveness of military imaging systems or to minimize such degrading
effects.

Note 1 The term 'specially designed components' includes the following when specially
designed for military use:

a. Infrared image converter tubes,

b. Image intensifier tubes (other than first generation);

C. Microchannel plates;

d. Low-light-level television camera tubes;,

e. Detector arrays (including electronic interconnection or read out
systems);

f Pyroelectric television camera tubes,

g Cooling systems for imaging systems;

h. Electrically triggered shutters of the photochromic or electro-optical type
having a shutter speed of less than 100 us, except in the case of shutters
which are an essential part of a high speed camera;,

L Fibre optic image inverters;

J. Compound semiconductor photocathodes.

Note 2 MLI5 does not control "first generation image intensifier tubes" or equipment

specially designed to incorporate "first generation image intensifier tubes".
N.B.  For the status of weapons sights incorporating "first generation image
intensifer tubes" see entries ML1.d, ML2.c and ML5.a.
N.B. See also entries 64002.a.2. and 6A4002.b.

MLI16. Forgings, castings and other unfinished products the use of which in a controlled
product is identifiable by material composition, geometry or function, and which are
specially designed for any products controlled by ML1.to ML4., ML6., ML9., ML10.,
ML12. or ML19.
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ML17. Miscellaneous equipment, materials and libraries, as follows, and specially designed
components therefor:

a.

Self-contained diving and underwater swimming apparatus, as follows:

1. Closed or semi-closed circuit (rebreathing) apparatus specially designed for
military use (i.e. specially designed to be non magnetic);

2. Specially designed components for use in the conversion of open-circuit
apparatus to military use;

3. Articles designed exclusively for military use with self-contained diving and
underwater swimming apparatus;

Construction equipment specially designed for military use;

Fittings, coatings and treatments for signature suppression, specially designed for
military use;

Field engineer equipment specially designed for use in a combat zone;

"Robots", "robot" controllers and "robot" "end-effectors", having any of the

following characteristics:

1. Specially designed for military use;

2. Incorporating means of protecting hydraulic lines against externally induced
punctures caused by ballistic fragments (e.g., incorporating self-sealing lines)
and designed to use hydraulic fluids with flash points higher than 839 K
(566°C); or

3. Specially designed or rated for operating in an electro-magnetic pulse (EMP)
environment;

Libraries (parametric technical databases) specially designed for military use with
equipment controlled by the Munitions List;

Nuclear power generating equipment or propulsion equipment, including "nuclear
reactors", specially designed for military use and components therefor specially
designed or modified for military use;

Equipment and material, coated or treated for signature suppression, specially
designed for military use, other than those controlled elsewhere in the Munitions List;

Simulators specially designed for military "nuclear reactors";

Mobile repair shops specially designed or modified to service military equipment;
Field generators specially designed or modified for military use;

Containers specially designed or modified for military use;

Ferries, other than those controlled elsewhere in the Munitions List, bridges and
pontoons, specially designed for military use;

Test models specially designed for the "development" of items controlled by
MLA4., ML6., ML9. or ML.10.;

Laser protection equipment (e.g., eye and sensor protection) specially designed for
military use.
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ML17. continued

Technical Notes

1.

For the purpose of MLI17, the term 'library' (parametric technical database)
means a collection of technical information of a military nature, reference to
which may enhance the performance of military equipment or systems.

For the purpose of MLI17, ‘modified’ means any structural, electrical,
mechanical, or other change that provides a non-military item with military
capabilities equivalent to an item which is specially designed for military use.

MLI18. Equipment for the production of products referred to in the Munitions List, as follows:

a. Specially designed or modified production equipment for the production of
products controlled by the Munitions List, and specially designed components
therefor;

b. Specially designed environmental test facilities and specially designed equipment
therefor, for the certification, qualification or testing of products controlled by the
Munitions List.

Technical Note

For the purposes of ML18., the term 'production’ includes design, examination, manufacture,
testing and checking.

Note 1 ML18.a. and ML18.b. include the following equipment:

a. Continuous nitrators;
b. Centrifugal testing apparatus or equipment having any of the following
characteristics:
1. Driven by a motor or motors having a total rated horsepower of
more than 298 kW (400 hp),

2. Capable of carrying a payload of 113 kg or more; or
3. Capable of exerting a centrifugal acceleration of 8 g or more on a
payload of 91 kg or more;

c. Dehydration presses;

d. Screw extruders specially designed or modified for military explosive
extrusion,

e. Cutting machines for the sizing of extruded propellants;

f Sweetie barrels (tumblers) 1.85 m or more in diameter and having over
227 kg product capacity;

g Continuous mixers for solid propellants;

h. Fluid energy mills for grinding or milling the ingredients of military
explosives;

i Equipment to achieve both sphericity and uniform particle size in metal
powder listed in MLS.c.8.;

J. Convection current converters for the conversion of materials listed in
MLS.c.3.
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ML18. continued

Note 2

Note 3

a.

The term 'products referred to in the Munitions List' includes:

1.

Products not controlled if inferior to specified concentrations as
follows:

a. Hydrazine (see ML8.c.4.);

b.  "Explosives" (see MLS.);

Products not controlled if inferior to technical limits, (i.e.,
"superconductive”  materials not controlled by 1C005.;
"superconductive” electromagnets not controlled by 3A4001.e.3.;
"superconductive" electrical equipment excluded from control under
ML20.b.);

Metal fuels and oxidants deposited in laminar form from the vapour
phase (see ML8.c.5.);

The term 'products referred to in the Munitions List' does not include:

1.
2.
3.

Rl

Signal pistols (see ML2.b.);

The substances excluded from control under Note 3 to ML7.;
Personal radiation monitoring dosimeters (see ML7.g.) and masks
for protection against specific industrial hazards, see also Part 2 of
the Defence and Strategic Goods List;

Difluoroamine and potassium nitrate powder (see Note 6 to MLS.);
Aero-engines excluded from control under MLI0.;

Conventional steel helmets not equipped with, or modified or
designed to accept, any type of accessory device (see Note 2 to
MLI13.);

Equipment fitted with industrial machinery, which is not controlled
such as coating machinery not elsewhere specified and equipment
for the casting of plastics,

Muskets, rifles and carbines dated earlier than 1938, reproductions
of muskets, rifles and carbines dated earlier than 1890, revolvers,
pistols and machine guns dated earlier than 1890, and their
reproductions.

Note 2.b.8. of ML18. does not release from controls production equipment for
non-antique small arms, even if used to produce reproductions of antique small

arms.

MLI19. Directed energy weapon systems (DEW), related or countermeasure equipment and
test models, as follows, and specially designed components therefor:

a.

"Laser" systems specially designed for destruction or effecting mission-abort of a
target;

Particle beam systems capable of destruction or effecting mission-abort of a
target;

High power radio-frequency (RF) systems capable of destruction or effecting
mission-abort of a target;
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ML19. continued

d.

Note 1

Note 2

Equipment specially designed for the detection or identification of, or defence
against, systems controlled by ML19.a. to ML19.c.;

Physical test models and related test results for the systems, equipment and
components controlled by this Item.

Continuous wave or pulsed "laser" systems specially designed to cause permanent
blindness to unenhanced vision, i.e., to the naked eye or to the eye with corrective
eyesight devices.

Directed energy weapon systems controlled by MLI19. include systems whose
capability is derived from the controlled application of:

a. "Lasers" of sufficient continuous wave or pulsed power to effect
destruction similar to the manner of conventional ammunition;

b. Particle accelerators which project a charged or neutral particle beam
with destructive power;

c. High pulsed power or high average power radio frequency beam

transmitters which produce fields sufficiently intense to disable electronic
circuitry at a distant target.

MLI19. includes the following when specially designed for directed energy
weapon systems:

a. Prime power generation, energy storage, switching, power conditioning
or fuel-handling equipment;

b. Target acquisition or tracking systems;

C. Systems capable of assessing target damage, destruction or

mission-abort;

Beam-handling, propagation or pointing equipment;

Equipment with rapid beam slew capability for rapid multiple target
operations;

Adaptive optics and phase conjugators;

Current injectors for negative hydrogen ion beams;

"Space qualified" accelerator components,

Negative ion beam funnelling equipment;

Equipment for controlling and slewing a high energy ion beam;

"Space qualified" foils for neutralising negative hydrogen isotope beams.

LI

N

ML20. Cryogenic and "superconductive" equipment, as follows, and specially designed
components and accessories therefor:

a.

Equipment specially designed or configured to be installed in a vehicle for
military ground, marine, airborne or space applications, capable of operating while
in motion and of producing or maintaining temperatures below 103 K (- 170°C);
Note ML20.a. includes mobile systems incorporating or employing accessories
or components manufactured from non-metallic or non-electrical
conductive materials, such as plastics or epoxy-impregnated materials.
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ML20. continued

b. "Superconductive" electrical equipment (rotating machinery and transformers)
specially designed or configured to be installed in a vehicle for military ground,
marine, airborne or space applications, capable of operating while in motion.

Note ML20.b. does not control direct-current hybrid homopolar generators that
have single-pole normal metal armatures which rotate in a magnetic field
produced by superconducting windings, provided those windings are the
only superconducting component in the generator.
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ML21. "Software", as follows:

a. "Software" specially designed or modified for the "development”, "production” or
"use" of equipment or materials controlled by the Munitions List;

b. Specific "software", as follows:

L.

"Software" specially designed for:

a. Modelling, simulation or evaluation of military weapon systems;

b. "Development", monitoring, maintenance or up-dating of "software"
embedded in military weapon systems;

c. Modelling or simulating military operation scenarios, not controlled by
ML14.;

d. Command, Communications, Control and Intelligence (C3I) or
Command, Communications, Control, Computer and Intelligence (C*I)
applications;

"Software" for determining the effects of conventional, nuclear, chemical or

biological warfare weapons.

"Software", not controlled by ML21.a., b.1. or b.2., specially designed or

modified to enable equipment not controlled by the Munitions List to

perform the military functions of equipment controlled by ML5., ML7.g.,

ML9.c., ML9.e., ML10.e., ML11., ML14., ML15., ML17.i., or ML18.

ML22. "Technology" as follows:

a. "Technology", other than specified in ML22.b, which is “required” for the
"development", "production” or "use" of items controlled in the Munitions List.

b. "Technology" as follows:

1.

Note 1

Note 2

"Technology" "required" for the design of, the assembly of components into,
and the operation, maintenance and repair of complete production
installations for items controlled in the Munitions List, even if the
components of such production installations are not controlled;

"Technology" "required" for the "development” and "production" of small
arms even if used to produce reproductions of antique small arms;
"Technology" "required" for the "development", "production" or "use" of
toxicological agents, related equipment or components controlled by ML7.a. to
ML7.g.;

"Technology" "required" for the "development", "production" or "use" of
"biopolymers" or cultures of specific cells controlled by ML7.h.;

"Technology" "required" exclusively for the incorporation of "biocatalysts",
controlled by ML7.1.1., into military carrier substances or military material.

nn

"Technology" “required” for the "development", "production"” or "use" of
items controlled in the Munitions List remains under control even when

applicable to any uncontrolled item.

ML22 does not control "technology" as follows:

a. Which is the minimum necessary for the installation, operation,
maintenance (checking) and repair of those items which are not
controlled or whose export has been authorised;
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ML22. continued

b.  Which is "in the public domain", "basic scientific research” or the
minimum necessary information for patent applications,

c¢. For magnetic induction for continuous propulsion of civil transport
devices.

ML901.Weapons, as follows, and specially designed components therefor:

a. rifles, carbines, muskets, pistols, revolvers, shotguns, machine guns and
smooth-bore weapons, not controlled in Item ML1; and

b. air weapons.

ML902. Ammunition, projectiles, and specially designed components therefor, for the
weapons specified in Item ML9O01.

ML903. Deleted.

ML904. Accessories, including telescopic sights, for the weapons specified in Item ML901.

ML908. "Energetic materials" other than "energetic materials" specified in Item MLS, but
excluding those specially formulated for toys, novelty goods and fireworks.

ML909. Apparatus or devices, other than specified in Item ML4, for the initiation of
detonators or "energetic materials" specified in Item ML90S.

Note: Items ML901 to ML909 do not include nailing or stapling guns, explosive
powered fixing tools, starting pistols, flare guns or other signalling devices
designed for emergency or life-saving purposes, line throwers, tranquilliser
guns, guns that operate a captive bolt for the slaughter of animals, devices
for the casting of weighted nets, underwater powerheads, fire extinguisher
cartridges, paintball markers, air bag and life raft inflation gas generators,
thermal welding charges and associated ignition tapes, oil well perforator
charges, oil well gas flare igniters, bird-fright cartridges, bomb disposal
disruptor cartridges or any other cartridges or "explosive"/"pyrotechnic”
charges specially designed for use with the items listed in this Note.

Technical Note:
Specially designed components for the products controlled by ML901 and
ML902 include forgings, castings and other unfinished products the use of
which in a controlled product is identifiable by material composition,
geometry or function.
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PART 2 - DUAL-USE LIST

Note 1 Terms in "quotations" are defined terms. Refer to the 'Definitions of Terms’
section.

Note 2 Chemicals are listed by name and CAS number. Chemicals of the same
structural formula (including hydrates) are controlled regardless of name or
CAS number. CAS numbers are shown to assist in identifying whether a
particular chemical or mixture is controlled, irrespective of nomenclature.
CAS numbers cannot be used as unique identifiers because some forms of the
listed chemical have different CAS numbers, and mixtures containing a listed

chemical may also have different CAS numbers.

NUCLEAR TECHNOLOGY NOTE (NTN)

(To be read in conjunction with section E of Category 0.)

1.

The "technology" directly associated with any goods controlled in Category 0 is
controlled according to the provisions of Category 0.

"Technology" for the "development", "production" or "use" of goods under control
remains under control even when applicable to non-controlled goods.

The approval of goods for export also authorizes the export to the same end-user of the
minimum "technology" required for the installation, operation, maintenance and repair

of the goods.

Controls on "technology" transfer do not apply to information "in the public domain" or
to "basic scientific research".

GENERAL TECHNOLOGY NOTE (GTN)

(To be read in conjunction with section E of Categories 0 to 9.)

The export of "technology" which is "required" for the "development", "production" or
"use" of goods controlled in Categories 0 to 9, is controlled according to the provisions
of Categories 0 to 9.

"Technology" "required" for the "development", "production” or "use" of goods under
control remains under control even when applicable to non-controlled goods.

Controls do not apply to that "technology" which is the minimum necessary for the
installation, operation, maintenance (checking) and repair of those goods which are not
controlled or whose export has been authorised.

N.B.: This does not release such "technology" specified in 1E002.e., IE002.f.,
8E002.a. and 8E002.b.
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Controls on "technology" transfer do not apply to information "in the public domain",
to "basic scientific research" or to the minimum necessary information for patent

applications.

GENERAL SOFTWARE NOTE (GSN)

(This note overrides any control within section D of Categories 0 to 9.)

Categories 0 to 9 of this list do not control "software" which is either:

1.

Generally available to the public by being:

a.  Sold from stock at retail selling points, without restriction, by means of:

1. Over-the-counter transactions;

2. Mail order transactions;

3. Electronic transactions; or

4. Telephone order transactions; and

b.  Designed for installation by the user without further substantial support by the
supplier; or

N.B. Entry a. of the General Software Note does not release "software" specified in
Category 5 — Part 2 ("Information Security").

"In the public domain".
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CATEGORY 0 - NUCLEAR MATERIALS, FACILITIES, AND EQUIPMENT

0A Systems, Equipment and Components

0A001 "Nuclear reactors" and specially designed or prepared equipment and
components therefor, as follows:

a. "Nuclear reactors" capable of operation so as to maintain a controlled
self-sustaining fission chain reaction;

b. Metal vessels, or major shop-fabricated parts therefor, specially designed or
prepared to contain the core of a "nuclear reactor", including the reactor
vessel head for a reactor pressure vessel;

¢. Manipulative equipment specially designed or prepared for inserting or
removing fuel in a "nuclear reactor";

d. Control rods specially designed or prepared for the control of the fission
process in a "nuclear reactor”, support or suspension structures therefor, rod
drive mechanisms and rod guide tubes;

e. Pressure tubes specially designed or prepared to contain fuel elements and
the primary coolant in a "nuclear reactor" at an operating pressure in excess
of 5.1 MPa;

f.  Zirconium metal and alloys in the form of tubes or assemblies of tubes in
which the ratio of hafnium to zirconium is less than 1:500 parts by weight,
specially designed or prepared for use in a "nuclear reactor”;

g. Coolant pumps specially designed or prepared for circulating the primary
coolant of "nuclear reactors";

h. 'Nuclear reactor internals' specially designed or prepared for use in a
"nuclear reactor", including support columns for the core, fuel channels,
thermal shields, baffles, core grid plates, and diffuser plates;

Note:  In 04001.h. 'nuclear reactor internals' means any major structure
within a reactor vessel which has one or more functions such as
supporting the core, maintaining fuel alignment, directing
primary coolant flow, providing radiation shields for the reactor
vessel, and guiding in-core instrumentation.

i.  Heat exchangers (steam generators) specially designed or prepared for use
in the primary coolant circuit of a "nuclear reactor";

j.- Neutron detection and measuring instruments specially designed or
prepared for determining neutron flux levels within the core of a "nuclear
reactor".
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0B Test, Inspection and Production Equipment

0B001 Plant for the separation of isotopes of "natural uranium", "depleted uranium" and
"special fissile materials", and specially designed or prepared equipment and
components therefor, as follows:

a.

Plant specially designed for separating isotopes of "natural uranium",
"depleted uranium", and "special fissile materials", as follows:

WPNAN R W=

Gas centrifuge separation plant;

Gaseous diffusion separation plant;

Aerodynamic separation plant;

Chemical exchange separation plant;

Ion-exchange separation plant;

Atomic vapour "laser" isotope separation (AVLIS) plant;
Molecular "laser" isotope separation (MLIS) plant;
Plasma separation plant;

Electro magnetic separation plant;

Gas centrifuges and assemblies and components, specially designed or
prepared for gas centrifuge separation process, as follows:

Note:  In 0B001.b. 'high strength-to-density ratio material’ means any of

the following:

a. Maraging steel capable of an ultimate tensile strength of
2,050 MPa or more,

b.  Aluminium alloys capable of an ultimate tensile strength of
460 MPa or more, or

c. "Fibrous or filamentary materials" with a "specific modulus"
of more than 3.18 x 10° m and a "specific tensile strength"
greater than 76.2 x 1 0’ m;

Gas centrifuges;
Complete rotor assemblies;

Rotor tube cylinders with a wall thickness of 12 mm or less, a diameter
of between 75 mm and 400 mm, made from 'high strength-to-density
ratio materials';

Rings or bellows with a wall thickness of 3 mm or less and a diameter
of between 75 mm and 400 mm and designed to give local support to a
rotor tube or to join a number together, made from 'high
strength-to-density ratio materials';

Baffles of between 75 mm and 400 mm diameter for mounting inside a
rotor tube, made from 'high strength-to-density ratio materials'.

Top or bottom caps of between 75 mm and 400 mm diameter to fit the
ends of a rotor tube, made from 'high strength-to-density ratio
materials';
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0B001 b. continued

10.

11.

12.

13.

Magnetic suspension bearings consisting of an annular magnet
suspended within a housing made of or protected by "materials
resistant to corrosion by UF¢" containing a damping medium and
having the magnet coupling with a pole piece or second magnet fitted
to the top cap of the rotor;

Specially prepared bearings comprising a pivot-cup assembly mounted
on a damper;

Molecular pumps comprised of cylinders having internally machined
or extruded helical grooves and internally machined bores;

Ring-shaped motor stators for multiphase AC hysteresis (or reluctance)
motors for synchronous operation within a vacuum in the frequency
range of 600 to 2,000 Hz and a power range of 50 to 1,000 Volt-Amps;

Centrifuge housing/recipients to contain the rotor tube assembly of a
gas centrifuge, consisting of a rigid cylinder of wall thickness up to
30 mm with precision machined ends and made of or protected by
"materials resistant to corrosion by UF¢";

Scoops consisting of tubes of up to 12 mm internal diameter for the
extraction of UFg gas from within a centrifuge rotor tube by a Pitot
tube action, made of or protected by "materials resistant to corrosion
by UF¢";

Frequency changers (converters or inverters) specially designed or
prepared to supply motor stators for gas centrifuge enrichment, having
all of the following characteristics, and specially designed components
therefor:

Multiphase output of 600 to 2,000 Hz;

b. Frequency control better than 0.1%;

¢. Harmonic distortion of less than 2%; and

d.  An efficiency greater than 80%;

®

c. Equipment and components, specially designed or prepared for gaseous
diffusion separation process, as follows:

1.

Gaseous diffusion barriers made of porous metallic, polymer or
ceramic "materials resistant to corrosion by UF¢" with a pore size of
10 to 100 nm, a thickness of 5 mm or less, and, for tubular forms, a
diameter of 25 mm or less;

Gaseous diffuser housings made of or protected by "materials resistant
to corrosion by UFg";
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0B001 c. continued

Compressors (positive displacement, centrifugal and axial flow types)
or gas blowers with a suction volume capacity of 1 m*/min or more of
UFg, and discharge pressure up to 666.7 kPa, made of or protected by

"materials resistant to corrosion by UF";

Rotary shaft seals for compressors or blowers specified in 0B001.c.3.
and designed for a buffer gas in-leakage rate of less than
1,000 cm®/min.;

Heat exchangers made of aluminium, copper, nickel, or alloys
containing more than 60 per cent nickel, or combinations of these
metals as clad tubes, designed to operate at sub-atmospheric pressure
with a leak rate that limits the pressure rise to less than 10 Pa per hour
under a pressure differential of 100 kPa;

Bellow valves made of or protected by "materials resistant to corrosion
by UF¢", with a diameter of 40 mm to 1,500 mm;

d. Equipment and components, specially designed or prepared for
aerodynamic separation process, as follows:

1.

Separation nozzles consisting of slit-shaped, curved channels having a
radius of curvature less than 1 mm, resistant to corrosion by UF¢, and
having a knife-edge contained within the nozzle which separates the
gas flowing through the nozzle into two streams;

Tangential inlet flow-driven cylindrical or conical tubes, (vortex
tubes), made of or protected by "materials resistant to corrosion by
UF¢" with a diameter of between 0.5 cm and 4 cm and a length to
diameter ratio of 20:1 or less and with one or more tangential inlets;

Compressors (positive displacement, centrifugal and axial flow types)
or gas blowers with a suction volume capacity of 2 m*/min or more,
made of or protected by "materials resistant to corrosion by UF", and
rotary shaft seals therefor;

Heat exchangers made of or protected by "materials resistant to
corrosion by UF¢";

Aerodynamic separation element housings, made of or protected by
"materials resistant to corrosion by UF" to contain vortex tubes or
separation nozzles;

Bellows valves made of or protected by "materials resistant to
corrosion by UF¢", with a diameter of 40 to 1,500 mm;
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0B001 d. continued

7.

Process systems for separating UF from carrier gas (hydrogen or

helium) to 1 ppm UFg content or less, including:

a. Cryogenic heat exchangers and cryoseparators capable of
temperatures of 153K (-120°C) or less;

b. Cryogenic refrigeration units capable of temperatures of 153 K
(-120°C) or less;

c.  Separation nozzle or vortex tube units for the separation of UF,
from carrier gas;

d. UFg cold traps capable of temperatures of 253 K (-20°C) or less;

e. Equipment and components, specially designed or prepared for chemical
exchange separation process, as follows:

1.

Fast-exchange liquid-liquid pulse columns with stage residence time of
30 seconds or less and resistant to concentrated hydrochloric acid (e.g.
made of or protected by suitable plastic materials such as fluorocarbon
polymers or glass);

Fast-exchange liquid-liquid centrifugal contactors with stage residence
time of 30 seconds or less and resistant to concentrated hydrochloric
acid (e.g. made of or protected by suitable plastic materials such as
fluorocarbon polymers or glass);

Electrochemical reduction cells resistant to concentrated hydrochloric
acid solutions, for reduction of uranium from one valence state to
another;

Electrochemical reduction cells feed equipment to take U™ from the
organic stream and, for those parts in contact with the process stream,
made of or protected by suitable materials (e.g. glass, fluorocarbon
polymers, polyphenyl sulphate, polyether sulfone and
resin-impregnated graphite);

Feed preparation systems for producing high purity uranium chloride
solution consisting of dissolution, solvent extraction and/or ion
exchange equipment for purification and electrolytic cells for reducing
the uranium U*® or U™ to U™;

Uranium oxidation systems for oxidation of U™ to U™,
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0B001 continued

f.

Equipment and components, specially designed or prepared for
ion-exchange separation process, as follows:

1. Fast reacting ion-exchange resins, pellicular or porous
macro-reticulated resins in which the active chemical exchange groups
are limited to a coating on the surface of an inactive porous support
structure, and other composite structures in any suitable form,
including particles or fibres, with diameters of 0.2 mm or less, resistant
to concentrated hydrochloric acid and designed to have an exchange
rate half-time of less than 10 seconds and capable of operating at
temperatures in the range of 373 K (100°C) to 473 K (200°C);

2. lon exchange columns (cylindrical) with a diameter greater than
1,000 mm, made of or protected by materials resistant to concentrated
hydrochloric acid (e.g. titanium or fluorocarbon plastics) and capable
of operating at temperatures in the range of 373 K (100°C) to 473 K
(200°C) and pressures above 0.7 MPa;

3. Ion exchange reflux systems (chemical or electrochemical oxidation or
reduction systems) for regeneration of the chemical reducing or
oxidizing agents used in ion exchange enrichment cascades;

Equipment and components, specially designed or prepared for atomic
vapour "laser" isotope separation process (AVLIS), as follows:

1. High power strip or scanning electron beam guns with a delivered
power of more than 2.5 kW/cm for use in uranium vaporization
systems;

2. Liquid uranium metal handling systems for molten uranium or uranium
alloys, consisting of crucibles, made of or protected by suitable
corrosion and heat resistant materials (e.g. tantalum, yttria-coated
graphite, graphite coated with other rare earth oxides or mixtures
thereof), and cooling equipment for the crucibles;

N.B.: SEE ALSO 2A225.

3. Product and tails collector systems made of or lined with materials
resistant to the heat and corrosion of uranium metal vapour or liquid,
such as yttria-coated graphite or tantalum;

4. Separator module housings (cylindrical or rectangular vessels) for
containing the uranium metal vapour source, the electron beam gun
and the product and tails collectors;

5. "Lasers" or "laser" systems for the separation of uranium isotopes with
a spectrum frequency stabiliser for operation over extended periods of
time;

N.B.: SEE ALSO 6A005 AND 6A205.
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0B001 continued

h. Equipment and components, specially designed or prepared for molecular
"laser" isotope separation process (MLIS) or chemical reaction by isotope
selective laser activation (CRISLA), as follows:

1.

Supersonic expansion nozzles for cooling mixtures of UF¢ and carrier
gas to 150 K (-123°C) or less and made from "materials resistant to
corrosion by UF,";

Uranium pentafluoride (UFs) product collectors consisting of filter,
impact, or cyclone-type collectors or combinations thereof, and made
of "materials resistant to corrosion by UFs/UF¢";

Compressors made of or protected by "materials resistant to corrosion
by UF¢", and rotary shaft seals therefor;

Equipment for fluorinating UF5 (solid) to UF¢ (gas);

Process systems for separating UF from carrier gas (e.g. nitrogen or
argon) including:
a. Cryogenic heat exchangers and cryoseparators capable of
temperatures of 153 K (-120°C) or less;
b. Cryogenic refrigeration units capable of temperatures of
153 K (-120°C) or less;

c. UFg cold traps capable of temperatures of 253 K (-20°C) or less;

"Lasers" or "laser" systems for the separation of uranium isotopes with
a spectrum frequency stabiliser for operation over extended periods of
time;

N.B.: SEE ALSO 6A005 AND 6A205.

i.  Equipment and components, specially designed or prepared for plasma
separation process, as follows:

1.

Microwave power sources and antennae for producing or accelerating
ions, with an output frequency greater than 30 GHz and mean power
output greater than 50 kW;

Radio frequency ion excitation coils for frequencies of more than
100 kHz and capable of handling more than 40 kW mean power;

Uranium plasma generation systems;

Liquid metal handling systems for molten uranium or uranium alloys,
consisting of crucibles, made of or protected by suitable corrosion and
heat resistant materials (e.g. tantalum, yttria-coated graphite, graphite
coated with other rare earth oxides or mixtures thereof), and cooling
equipment for the crucibles;

N.B.: SEE ALSO 2A225.
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0B001 i. continued

Product and tails collectors made of or protected by materials resistant
to the heat and corrosion of uranium vapour such as yttria-coated
graphite or tantalum;

Separator module housings (cylindrical) for containing the uranium
plasma source, radio-frequency drive coil and the product and tails
collectors and made of a suitable non-magnetic material (e.g. stainless
steel);

Equipment and components, specially designed or prepared for
electromagnetic separation process, as follows:

1.

Ion sources, single or multiple, consisting of a vapour source, ioniser,
and beam accelerator made of suitable non-magnetic materials (e.g.
graphite, stainless steel, or copper) and capable of providing a total ion
beam current of 50 mA or greater;

Ion collector plates for collection of enriched or depleted uranium ion
beams, consisting of two or more slits and pockets and made of
suitable non-magnetic materials (e.g. graphite or stainless steel);

Vacuum housings for uranium electromagnetic separators made of
non-magnetic materials (e.g. stainless steel) and designed to operate at
pressures of 0.1 Pa or lower;

Magnet pole pieces with a diameter greater than 2 m;

High voltage power supplies for ion sources, having all of the
following characteristics:

a. Capable of continuous operation;

b.  Output voltage of 20,000 V or greater;

c. Output current of 1 A or greater; and

d. Voltage regulation of better than 0.01% over a period of 8 hours;
N.B.: SEE ALSO 3A227.

Magnet power supplies (high power, direct current) having all of the
following characteristics:
a. Capable of continuous operation with a current output of 500 A or
greater at a voltage of 100 V or greater; and
b. Current or voltage regulation better than 0.01% over a period of
8 hours.
N.B.: SEE ALSO 3A226.
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0B002 Specially designed or prepared auxiliary systems, equipment and components, as
follows, for isotope separation plant specified in 0B001, made of or protected by
"materials resistant to corrosion by UFg":

a.

Feed autoclaves, ovens or systems used for passing UF; to the enrichment
process;

Desublimers or cold traps, used to remove UF; from the enrichment process
for subsequent transfer upon heating;

Product and tails stations for transferring UF¢ into containers;

Liquefaction or solidification stations used to remove UFs from the
enrichment process by compressing, cooling and converting UF to a liquid
or solid form;

Piping systems and header systems specially designed for handling UFg
within gaseous diffusion, centrifuge or aecrodynamic cascades;

1.  Vacuum manifolds or vacuum headers having a suction capacity of
5 m’/minute or more; or
2. Vacuum pumps specially designed for use in UF¢ bearing atmospheres;

UF¢ mass spectrometers/ion sources specially designed or prepared for
taking on-line samples of feed, product or tails from UF4 gas streams and
having all of the following characteristics:

1. Unit resolution for mass of more than 320 amu;

2. Ion sources constructed of or lined with nichrome or monel, or nickel
plated;

Electron bombardment ionisation sources; and

4. Collector system suitable for isotopic analysis.

98]
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0B003 Plant for the conversion of uranium and equipment specially designed or
prepared therefor, as follows:

Systems for the conversion of uranium ore concentrates to UOs;
Systems for the conversion of UO; to UF;

Systems for the conversion of UO; to UOy;

Systems for the conversion of UO, to UFy;

Systems for the conversion of UF, to UFg;

Systems for the conversion of UF, to uranium metal;

Systems for the conversion of UFs to UO,;

Systems for the conversion of UF¢ to UFy;

Systems for the conversion of UO, to UCl,.

FEGR e Ao o

0B004 Plant for the production or concentration of heavy water, deuterium and
deuterium compounds and specially designed or prepared equipment and
components therefor, as follows:

a.  Plant for the production of heavy water, deuterium or deuterium
compounds, as follows:
1. Water-hydrogen sulphide exchange plants;
2.  Ammonia-hydrogen exchange plants;

b. Equipment and components, as follows:

1. Water-hydrogen sulphide exchange towers fabricated from fine carbon
steel (e.g. ASTM AS516) with diameters of 6 m to 9 m, capable of
operating at pressures greater than or equal to 2 MPa and with a
corrosion allowance of 6 mm or greater;

2. Single stage, low head (i.e. 0.2 MPa) centrifugal blowers or
compressors for hydrogen sulphide gas circulation (i.e. gas containing
more than 70% H,S) with a throughput capacity greater than or equal
to 56 m’/second when operating at pressures greater than or equal to
1.8 MPa suction and having seals designed for wet H,S service;

3. Ammonia-hydrogen exchange towers greater than or equal to 35 m in
height with diameters of 1.5 m to 2.5 m capable of operating at
pressures greater than 15 MPa;

4. Tower internals, including stage contactors, and stage pumps,
including those which are submersible, for heavy water production
utilizing the ammonia-hydrogen exchange process;

5. Ammonia crackers with operating pressures greater than or equal to
3 MPa for heavy water production utilizing the ammonia-hydrogen
exchange process;

6. Infrared absorption analysers capable of on-line hydrogen/deuterium
ratio analysis where deuterium concentrations are equal to or greater
than 90%;
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0B004 b. continued

7. Catalytic burners for the conversion of enriched deuterium gas into
heavy water utilizing the ammonia-hydrogen exchange process;

8. Complete heavy water upgrade systems, or columns therefor, for the
upgrade of heavy water to reactor-grade deuterium concentration.

0B005 Plant specially designed for the fabrication of "nuclear reactor" fuel elements
and specially designed or prepared equipment therefor.

Note: A plant for the fabrication of "nuclear reactor” fuel elements includes
equipment which:

a. Normally comes into direct contact with or directly processes or
controls the production flow of nuclear materials;
b.  Seals the nuclear materials within the cladding;
c.  Checks the integrity of the cladding or the seal; or
d.  Checks the finish treatment of the sealed fuel.
0B006 Plant for the reprocessing of irradiated "nuclear reactor" fuel elements, and

specially designed or prepared equipment and components therefor.

Note: 0B006 includes:

Plant for the reprocessing of irradiated "nuclear reactor” fuel
elements including equipment and components which normally
come into direct contact with and directly control the irradiated
fuel and the major nuclear material and fission product
processing streams;

Fuel element chopping or shredding machines, i.e. remotely
operated equipment to cut, chop, shred or shear irradiated
"nuclear reactor" fuel assemblies, bundles or rods;

Dissolvers, critically safe tanks (e.g. small diameter, annular or
slab tanks) specially designed or prepared for the dissolution of
irradiated "nuclear reactor” fuel, which are capable of
withstanding hot, highly corrosive liquids, and which can be
remotely loaded and maintained;

Counter-current solvent extractors and ion-exchange processing
equipment specially designed or prepared for use in a plant for
the reprocessing of irradiated "natural uranium", "depleted
uranium” or "special fissile materials";
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0B006 continued

e. Holding or storage vessels specially designed to be critically safe
and resistant to the corrosive effects of nitric acid;
Note:  Holding or storage vessels may have the following

features:
1.  Walls or internal structures with a boron

equivalent (calculated for all constituent elements
as defined in the note to 0C004) of at least two per

cent;

2. A maximum diameter of 175 mm for cylindrical
vessels; or

3. A maximum width of 75 mm for either a slab or
annular vessel.

f. Process control instrumentation specially designed or prepared
for monitoring or controlling the reprocessing of irradiated
"natural uranium", "depleted uranium" or "special fissile
materials".

0B007 Plant for the conversion of plutonium and equipment specially designed or
prepared therefor, as follows:

a. Systems for the conversion of plutonium nitrate to oxide;
b. Systems for plutonium metal production.
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oC Materials

0C003 Deuterium, heavy water (deuterium oxide) and other compounds of deuterium,
and mixtures and solutions containing deuterium, in which the isotopic ratio of
deuterium to hydrogen exceeds 1:5,000.

0C004 Graphite, nuclear grade, having a purity level of less than 5 parts per million
'boron equivalent' and with a density greater than 1.5 g/cm’.
N.B.: SEE ALSO 1C107

Note 1:  0C004 does not control the following:

a. Manufactures of graphite having a mass less than 1 kg, other than
those specially designed or prepared for use in a nuclear reactor,
b.  Graphite powder.

Note 2:  In 0C004, 'boron equivalent' (BE) is defined as the sum of BE. for
impurities (excluding BE .o, Since carbon is not considered an
impurity) including boron, where:

BE. (ppm) = CF x concentration of element Z in ppm;
where CF is the conversion factor —=-------

and op and oy are the thermal neutron capture cross sections (in
barns) for naturally occurring boron and element Z respectively,; and
Ag and Az are the atomic masses of naturally occurring boron and
element Z respectively.

0C005 Specially prepared compounds or powders for the manufacture of gaseous
diffusion barriers, resistant to corrosion by UF, (e.g. nickel or alloy containing
60 weight per cent or more nickel, aluminium oxide and fully fluorinated
hydrocarbon polymers), having a purity of 99.9 weight per cent or more and a
mean particle size of less than 10 micrometres measured by American Society
for Testing and Materials (ASTM) B330 standard and a high degree of particle
size uniformity.

0D Software

0D001 "Software" specially designed or modified for the "development", "production”
or "use" of goods specified in this Category.
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OE Technology

0E001 "Technology" according to the Nuclear Technology Note for the "development",
"production" or "use" of goods specified in this Category.
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CATEGORY 1 - MATERIALS, CHEMICALS, "MICROORGANISMS" & "TOXINS"

1A Systems, Equipment and Components
1A001 Components made from fluorinated compounds, as follows:

a. Seals, gaskets, sealants or fuel bladders specially designed for "aircraft" or
aerospace use made from more than 50 % by weight of any of the materials
specified in 1C009.b. or 1C009.c.;

b. Piezoelectric polymers and copolymers made from vinylidene fluoride
materials specified in 1C009.a.:
1. In sheet or film form; and
2. With a thickness exceeding 200 pm;

c. Seals, gaskets, valve seats, bladders or diaphragms made from
fluoroelastomers containing at least one vinylether group as a constitutional
unit, specially designed for "aircraft", acrospace or 'missile' use.

Note:  In 14001.c., 'missile’ means complete rocket systems and
unmanned aerial vehicle systems.

1A002 "Composite" structures or laminates, having any of the following:
N.B: SEE ALSO 1A202, 9A010 and 9A110

a. An organic "matrix" and made from materials specified in 1C010.c.,
1C010.d. or 1C010.e.; or

b. A metal or carbon "matrix" and made from:
1. Carbon "fibrous or filamentary materials" with:

a. A "specific modulus" exceeding 10.15 x 106 m; and

b. A "specific tensile strength" exceeding 17.7 x 104 m; or
2. Materials specified in 1C010.c.

Note 1: 14002 does not control composite structures or laminates made from
epoxy resin impregnated carbon "fibrous or filamentary materials"” for
the repair of aircraft structures or laminates, provided the size does

2

not exceed I m .
Note 2: 14002 does not control finished or semi-finished items specially
designed for purely civilian applications as follows:
a. Sporting goods;
b.  Automotive industry,
c.  Machine tool industry;
d.  Medical applications.
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1A003 Manufactures of non-fluorinated polymeric substances specified in 1C008.a.3. in
film, sheet, tape or ribbon form with either of the following characteristics:

a.  With a thickness exceeding 0.254 mm; or
b. Coated or laminated with carbon, graphite, metals or magnetic substances.

Note: 14003 does not control manufactures when coated or laminated with
copper and designed for the production of electronic printed circuit
boards.

1A004 Protective and detection equipment and components, not controlled in ML7, as
follows:

N.B.:  SEE ALSO 2B351 AND 2B352.

a. Gas masks, filter canisters and decontamination equipment therefor
designed or modified for defence against biological agents or radioactive
materials "adapted for use in war" or chemical warfare (CW) agents and
specially designed components therefor;

b. Protective suits, gloves and shoes specially designed or modified for
defence against biological agents or radioactive materials "adapted for use
in war" or chemical warfare (CW) agents;

¢. Nuclear, biological and chemical (NBC) detection systems specially
designed or modified for detection or identification of biological agents or
radioactive materials "adapted for use in war" or chemical warfare (CW)
agents and specially designed components therefor.

Note: 14004 does not control:

a. Personal radiation monitoring dosimeters;

b.  Equipment limited by design or function to protect against
hazards specific to civil industries, such as mining, quarrying,
agriculture, pharmaceuticals, medical, veterinary, environmental,
waste management, or to the food industry.

1A005 Body armour, and specially designed components therefor, other than those
manufactured to military standards or specifications or to their equivalents in
performance.
N.B.: SEE ALSO ML13.

N.B.: For "fibrous or filamentary materials" used in the manufacture of body
armour, see 1C010.

Note 1: 14005 does not control body armour or protective garments when
accompanying their user for the user’s own personal protection.

Note 2: 14005 does not control body armour designed to provide frontal
protection only from both fragment and blast from non-military
explosive devices.
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1A102

1A202

1A225

1A226

1A227

1B

1B001

Resaturated pyrolized carbon-carbon components designed for space launch
vehicles specified in 9A004 or sounding rockets specified in 9A104.

Composite structures, not controlled in 1A002, in the form of tubes and having
both of the following characteristics:
N.B.:  SEE ALSO 9A010 AND 9A110.

a. An inside diameter of between 75 mm and 400 mm; and

b. Made with any of the "fibrous or filamentary materials" specified in
1C010.a. or b. or 1C210.a. or with carbon prepreg materials specified in
1C210.c.

Platinized catalysts specially designed or prepared for promoting the hydrogen
isotope exchange reaction between hydrogen and water for the recovery of
tritium from heavy water or for the production of heavy water.

Specialized packings which may be used in separating heavy water from
ordinary water, having both of the following characteristics:

a. Made of phosphor bronze mesh chemically treated to improve wettability;
and
b. Designed to be used in vacuum distillation towers.

High-density (lead glass or other) radiation shielding windows, having all of the
following characteristics, and specially designed frames therefor:

a. A 'cold area' greater than 0.09 m?;
b. A density greater than 3 g/cm’; and
c. A thickness of 100 mm or greater.

Technical Note:
In 14227 the term 'cold area’ means the viewing area of the window exposed to
the lowest level of radiation in the design application.

Test, Inspection and Production Equipment

Equipment for the production of fibres, prepregs, preforms or "composites"
specified in 1A002 or 1C010, as follows, and specially designed components and
accessories therefor:

N.B.: SEE ALSO 1B101 AND 1B201.

a. Filament winding machines of which the motions for positioning, wrapping
and winding fibres are coordinated and programmed in three or more axes,
specially designed for the manufacture of "composite" structures or
laminates from "fibrous or filamentary materials";
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1B001 continued

b. Tape-laying or tow-placement machines of which the motions for
positioning and laying tape, tows or sheets are coordinated and programmed
in two or more axes, specially designed for the manufacture of "composite"
airframe or 'missile' structures;

Note:  In 1B001.b., 'missile’ means complete rocket systems and
unmanned aerial vehicle systems.

c. Multidirectional, multidimensional weaving machines or interlacing
machines, including adapters and modification kits, for weaving, interlacing
or braiding fibres to manufacture "composite" structures;

Technical Note:
For the purposes of 1B001.c. the technique of interlacing includes knitting.

Note: 1B001 .c. does not control textile machinery not modified for the
above end-uses.

d. Equipment specially designed or adapted for the production of
reinforcement fibres, as follows:

1. Equipment for converting polymeric fibres (such as polyacrylonitrile,
rayon, pitch or polycarbosilane) into carbon fibres or silicon carbide
fibres, including special equipment to strain the fibre during heating;

2. Equipment for the chemical vapour deposition of elements or
compounds on heated filamentary substrates to manufacture silicon
carbide fibres;

3. Equipment for the wet-spinning of refractory ceramics (such as
aluminium oxide);

4. Equipment for converting aluminium containing precursor fibres into
alumina fibres by heat treatment;

e. Equipment for producing prepregs specified in 1C010.e. by the hot melt
method;

f.  Non-destructive inspection equipment capable of inspecting defects three
dimensionally, using ultrasonic or X-ray tomography and specially designed
for "composite" materials.

1B002 Equipment for producing metal alloys, metal alloy powder or alloyed materials,
specially designed to avoid contamination and specially designed for use in one
of the processes specified in 1C002.c.2.
N.B.:  SEE ALSO 1B102.
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1B003 Tools, dies, moulds or fixtures, for "superplastic forming" or "diffusion bonding"
titanium or aluminium or their alloys, specially designed for the manufacture of:
a. Airframe or aerospace structures;
b. "Aircraft" or aerospace engines; or
c. Specially designed components for those structures or engines.

1B101 Equipment, other than that specified in 1B001, for the "production” of structural
composites as follows; and specially designed components and accessories
therefor:
N.B.:  SEE ALSO 1B201.

Note:  Components and accessories specified in 1B101 include moulds,
mandrels, dies, fixtures and tooling for the preform pressing, curing,
casting, sintering or bonding of composite structures, laminates and
manufactures thereof.

a. Filament winding machines of which the motions for positioning, wrapping
and winding fibres can be coordinated and programmed in three or more
axes, designed to fabricate composite structures or laminates from fibrous
or filamentary materials, and coordinating and programming controls;

b. Tape-laying machines of which the motions for positioning and laying tape
and sheets can be coordinated and programmed in two or more axes,
designed for the manufacture of composite airframe and "missile"
structures;

c. Equipment designed or modified for the "production” of "fibrous or
filamentary materials" as follows:

1.  Equipment for converting polymeric fibres (such as polyacrylonitrile,
rayon or polycarbosilane) including special provision to strain the fibre
during heating;

2. Equipment for the vapour deposition of elements or compounds on
heated filament substrates;

3. Equipment for the wet-spinning of refractory ceramics (such as
aluminium oxide);

d. Equipment designed or modified for special fibre surface treatment or for
producing prepregs and preforms specified in entry 9C110.
Note:  1BI101.d. includes rollers, tension stretchers, coating equipment,
cutting equipment and clicker dies.
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1B102

1B115

1B116

Metal powder "production equipment", other than that specified in 1B002, and
components as follows:
N.B.: SEE ALSO 1B115.b.

a. Metal powder "production equipment” usable for the "production”, in a
controlled environment, of spherical or atomised materials specified in
1C011.a., 1CO11.b., 1C111.a.1., I1C111.a.2. or in ML8.a.

b. Specially designed components for "production equipment" specified in
1B002 or 1B102.a.

Note: 1B102 includes:

a. Plasma generators (high frequency arc-jet) usable for obtaining
sputtered or spherical metallic powders with organization of the
process in an argon-water environment,

b.  Electroburst equipment usable for obtaining sputtered or
spherical metallic powders with organization of the process in an
argon-water environment;

c. Equipment usable for the "production" of spherical aluminium
powders by powdering a melt in an inert medium (e.g. nitrogen).

Equipment, other than that specified in 1B002 or 1B102, for the production of
propellant and propellant constituents, as follows, and specially designed
components therefor:

a. "Production equipment" for the "production", handling or acceptance
testing of liquid propellants or propellant constituents specified in 1C011.a.,
1C011.b., 1C111 or in MLS;

b. "Production equipment" for the "production", handling, mixing, curing,
casting, pressing, machining, extruding or acceptance testing of solid
propellants or propellant constituents specified in 1C011.a., 1C011.b.,
1C111 or in MLS.

Note: IB115.b. does not control batch mixers, continuous mixers or
fluid energy mills. For the control of batch mixers, continuous
mixers and fluid energy mills see 1B117, 1B118 and 1BI119.

Note 1: For equipment specially designed for the production of military goods,
see the Munitions List.

Note 2: 1B115 does not control equipment for the "production”, handling and
acceptance testing of boron carbide.

Specially designed nozzles for producing pyrolitically derived materials formed
on a mould, mandrel or other substrate from precursor gases which decompose
in the 1,573 K (1,300°C) to 3,173 K (2,900°C) temperature range at pressures of
130 Pa to 20 kPa.
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1B117

1B118

1B119

1B201

1B225

1B226

Batch mixers with provision for mixing under vacuum in the range of zero to
13.326 kPa and with temperature control capability of the mixing chamber and
having all of the following, and specially designed components therefor:

a. A total volumetric capacity of 110 litres or more; and
b. At least one mixing/kneading shaft mounted off centre.

Continuous mixers with provision for mixing under vacuum in the range of zero
to 13.326 kPa and with a temperature control capability of the mixing chamber
having any of the following, and specially designed components therefor:

a. Two or more mixing/kneading shafts; or
b. A single rotating shaft which oscillates and having kneading teeth/pins on
the shaft as well as inside the casing of the mixing chamber.

Fluid energy mills usable for grinding or milling substances specified in
1CO11.a., 1CO11.b., 1C111 or in the Munitions List, and specially designed
components therefor.

Filament winding machines, not controlled in 1B001 or 1B101, and related
equipment, as follows:

a. Filament winding machines having all of the following characteristics:
1. Having motions for positioning, wrapping, and winding fibres
coordinated and programmed in two or more axes;
2.  Specially designed to fabricate composite structures or laminates from
"fibrous or filamentary materials"; and
3. Capable of winding cylindrical rotors of diameter between 75 and
400 mm and lengths of 600 mm or greater;

b. Coordinating and programming controls for the filament winding machines
specified in 1B201.a.;

c. Precision mandrels for the filament winding machines specified in 1B201.a.

Electrolytic cells for fluorine production with an output capacity greater than
250 g of fluorine per hour.

Electromagnetic isotope separators designed for, or equipped with, single or
multiple ion sources capable of providing a total ion beam current of 50 mA or
greater.

Note: 1B226 includes separators:
a. Capable of enriching stable isotopes,
b.  With the ion sources and collectors both in the magnetic field and
those configurations in which they are external to the field.
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1B227 Ammonia synthesis converters or ammonia synthesis units, in which the
synthesis gas (nitrogen and hydrogen) is withdrawn from an ammonia/hydrogen
high-pressure exchange column and the synthesized ammonia is returned to said
column.

1B228 Hydrogen-cryogenic distillation columns having all of the following
characteristics:

a. Designed for operation with internal temperatures of 35 K (-238°C) or less;
b. Designed for operation at an internal pressure of 0.5 to 5 MPa;
c. Constructed of either:

1. Stainless steel of the 300 series with low sulphur content and with an
austenitic ASTM (or equivalent standard) grain size number of 5 or
greater; or

2. Equivalent materials which are both cryogenic and H,-compatible; and

d.  With internal diameters of 1 m or greater and effective lengths of 5 m or
greater.

1B229 Water-hydrogen sulphide exchange tray columns and 'internal contactors', as
follows:

N.B.: For columns which are specially designed or prepared for the
production of heavy water see 0B004.

a. Water-hydrogen sulphide exchange tray columns, having all of the
following characteristics:
1. Can operate at pressures of 2 MPa or greater;
2. Constructed of carbon steel having an austenitic ASTM (or equivalent
standard) grain size number of 5 or greater; and
3. With a diameter of 1.8 m or greater;

b. 'Internal contactors' for the water-hydrogen sulphide exchange tray columns
specified in 1B229.a.
Technical Note:
'Internal contactors' of the columns are segmented trays which have an
effective assembled diameter of 1.8 m or greater, are designed to facilitate
countercurrent contacting and are constructed of stainless steels with a
carbon content of 0.03% or less. These may be sieve trays, valve trays,
bubble cap trays, or turbogrid trays.

1B230 Pumps capable of circulating solutions of concentrated or dilute potassium amide
catalyst in liquid ammonia (KNH,/NHj3), having all of the following
characteristics:
a.  Airtight (i.e., hermetically sealed);
b. A capacity greater than 8.5 m*/h; and
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1B230 continued

c. Either of the following characteristics:
1. For concentrated potassium amide solutions (1% or greater), an
operating pressure of 1.5 to 60 MPa; or
2. For dilute potassium amide solutions (less than 1%), an operating
pressure of 20 to 60 MPa.

1B231 Tritium facilities or plants, and equipment therefor, as follows:

a. Facilities or plants for the production, recovery, extraction, concentration,
or handling of tritium;

b. Equipment for tritium facilities or plants, as follows:
1. Hydrogen or helium refrigeration units capable of cooling to 23 K
(-250°C) or less, with heat removal capacity greater than 150 W;
2. Hydrogen isotope storage or purification systems using metal hydrides
as the storage or purification medium.

1B232 Turboexpanders or turboexpander-compressor sets having both of the following
characteristics:

a. Designed for operation with an outlet temperature of 35 K (-238°C) or less;
and
b. Designed for a throughput of hydrogen gas of 1000 kg/h or greater.

1B233 Lithium isotope separation facilities or plants, and equipment therefor, as
follows:

a. Facilities or plants for the separation of lithium isotopes;

b. Equipment for the separation of lithium isotopes, as follows:
1. Packed liquid-liquid exchange columns specially designed for lithium
amalgams;
2. Mercury or lithium amalgam pumps;
Lithium amalgam electrolysis cells;
4. Evaporators for concentrated lithium hydroxide solution.

W
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1C Materials
Technical Note:

Metals and alloys:
Unless provision to the contrary is made, the words 'metals’ and 'alloys' in
1C001 to 1C012 cover crude and semi-fabricated forms, as follows:

Crude forms:

Anodes, balls, bars (including notched bars and wire bars), billets, blocks,
blooms, brickets, cakes, cathodes, crystals, cubes, dice, grains, granules, ingots,
lumps, pellets, pigs, powder, rondelles, shot, slabs, slugs, sponge, sticks;

Semi-fabricated forms (whether or not coated, plated, drilled or punched):

a. Wrought or worked materials fabricated by rolling, drawing, extruding,
forging, impact extruding, pressing, graining, atomising, and grinding, i.e..
angles, channels, circles, discs, dust, flakes, foils and leaf, forging, plate,
powder, pressings and stampings, ribbons, rings, rods (including bare
welding rods, wire rods, and rolled wire), sections, shapes, sheets, strip,
pipe and tubes (including tube rounds, squares, and hollows), drawn or
extruded wire;

b.  Cast material produced by casting in sand, die, metal, plaster or other types
of moulds, including high pressure castings, sintered forms, and forms
made by powder metallurgy.

The object of the control should not be defeated by the export of non-listed forms
alleged to be finished products but representing in reality crude forms or
semi-fabricated forms.

1C001 Materials specially designed for use as absorbers of electromagnetic waves, or
intrinsically conductive polymers, as follows:
N.B.: SEE ALSO 1C101.

a. Materials for absorbing frequencies exceeding 2 x 108 Hz but less than

3x 1012 Hz;
Note 1: 1C001.a. does not control:

a.  Hair type absorbers, constructed of natural or synthetic
fibres, with non-magnetic loading to provide absorption,

b.  Absorbers having no magnetic loss and whose incident
surface is non-planar in shape, including pyramids, cones,
wedges and convoluted surfaces;

¢.  Planar absorbers, having all of the following characteristics:
1. Made from any of the following:

a. Plastic foam materials (flexible or non-flexible)
with carbon-loading, or organic materials,
including binders, providing more than 5% echo
compared with metal over a bandwidth exceeding
+15% of the centre frequency of the incident
energy, and not capable of withstanding
temperatures exceeding 450 K (177°C); or
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1C001 a. continued

b.  Ceramic materials providing more than 20% echo
compared with metal over a bandwidth exceeding
+15% of the centre frequency of the incident
energy, and not capable of withstanding
temperatures exceeding 800 K (527°C);

Technical Note:

Absorption test samples for 1C001.a. Note: 1.c.1. should

be a square at least 5 wavelengths of the centre

frequency on a side and positioned in the far field of the
radiating element.

2. Tensile strength less than 7 x 1 ()6 N/mz; and

3. Compressive strength less than 14 x 1 06 N/mz;
d.  Planar absorbers made of sintered ferrite, having:
1. A specific gravity exceeding 4.4, and
2. A maximum operating temperature of 548 K (275°C).
Note 2: Nothing in Note 1 to 1C001.a. releases magnetic materials to
provide absorption when contained in paint.

b. Materials for absorbing frequencies exceeding 1.5 x 1014 Hz but less than
14
3.7x 10 Hz and not transparent to visible light;

c. Intrinsically conductive polymeric materials with a 'bulk electrical
conductivity' exceeding 10,000 S/m (Siemens per metre) or a 'sheet
(surface) resistivity' of less than 100 ohms/square, based on any of the
following polymers:

1. Polyaniline;

Polypyrrole;

Polythiophene;

Poly phenylene-vinylene; or

. Poly thienylene-vinylene.

Technical Note:

'‘Bulk electrical conductivity' and 'sheet (surface) resistivity' should be

determined using ASTM D-257 or national equivalents.

PR

1C002 Metal alloys, metal alloy powder and alloyed materials, as follows:
N.B.:  SEE ALSO 1C202.

Note: 1C002 does not control metal alloys, metal alloy powder and alloyed
materials for coating substrates.

Technical Notes:

1. The metal alloys in 1C002 are those containing a higher percentage by
weight of the stated metal than of any other element.

2. Stress-rupture life should be measured in accordance with ASTM standard
E-139 or national equivalents.
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1C002 continued

3. Low cycle fatigue life should be measured in accordance with ASTM
Standard E-606 'Recommended Practice for Constant-Amplitude
Low-Cycle Fatigue Testing' or national equivalents. Testing should be axial
with an average stress ratio equal to 1 and a stress-concentration factor
(Ky) equal to 1. The average stress is defined as maximum stress minus

minimum stress divided by maximum stress.

a. Aluminides, as follows:

1.

Nickel aluminides containing a minimum of 15 weight percent
aluminium, a maximum of 38 weight percent aluminium and at least
one additional alloying element;

Titanium aluminides containing 10 weight percent or more aluminium
and at least one additional alloying element;

b. Metal alloys, as follows, made from material specified in 1C002.c.:

1.

Nickel alloys with:
a. A stress-rupture life of 10,000 hours or longer at 923 K (650°C) at
a stress of 676 MPa; or

b. A low cycle fatigue life of 10,000 cycles or more at 823 K
(550° C) at a maximum stress of 1,095 MPa;

Niobium alloys with:

a. A stress-rupture life of 10,000 hours or longer at 1,073 K (800°C)
at a stress of 400 MPa; or

b. A low cycle fatigue life of 10,000 cycles or more at 973 K
(700°C) at a maximum stress of 700 MPa;

Titanium alloys with:

a. A stress-rupture life of 10,000 hours or longer at 723 K (450°C) at
a stress of 200 MPa; or

b. A low cycle fatigue life of 10,000 cycles or more at 723 K
(450°C) at a maximum stress of 400 MPa;

Aluminium alloys with a tensile strength of:
a. 240 MPa or more at 473 K (200°C); or
b. 415 MPa or more at 298 K (25°C);

Magnesium alloys with:

a. A tensile strength of 345 MPa or more; and

b. A corrosion rate of less than 1 mm/year in 3% sodium chloride
aqueous solution measured in accordance with ASTM standard
G-31 or national equivalents;
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1C002 continued

c. Metal alloy powder or particulate material for material, having all of the
following characteristics:

1. Made from any of the following composition systems:

Technical Note:
X in the following equals one or more alloying elements.

a. Nickel alloys (Ni-Al-X, Ni-X-Al) qualified for turbine engine
parts or components, i.e. with less than 3 non-metallic particles
(introduced during the manufacturing process) larger than 100 um

in 109 alloy particles;

b. Niobium alloys (Nb-Al-X or Nb-X-Al, Nb-Si-X or Nb-X-Si,
Nb-Ti-X or Nb-X-Ti);

c. Titanium alloys (Ti-Al-X or Ti-X-Al);

d. Aluminium alloys (Al-Mg-X or
Al-X-Mg, Al-Zn-X or Al-X-Zn,
Al-Fe-X or Al-X-Fe); or

e. Magnesium alloys (Mg-Al-X or Mg-X-Al);

2. Made in a controlled environment by any of the following processes:
"Vacuum atomisation";

"Gas atomisation";

"Rotary atomisation";

"Splat quenching";

"Melt spinning" and "comminution";

"Melt extraction" and "comminution"; or

"Mechanical alloying"; and

R mMme aae o

3. Capable of forming materials specified in 1C002.a. or 1C002.b.

d. Alloyed materials having all of the following characteristics:
1. Made from any of the composition systems specified in 1C002.c.1.;
2. In the form of uncomminuted flakes, ribbons or thin rods; and
3. Produced in a controlled environment by any of the following:
a. "Splat quenching";
b. "Melt spinning"; or
c.  Melt extraction".
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1C003 Magnetic metals, of all types and of whatever form, having any of the following
characteristics:

a.

Initial relative permeability of 120,000 or more and a thickness of 0.05 mm
or less;

Technical Note:

Measurement of initial permeability must be performed on fully annealed
materials.

Magnetostrictive alloys, having any of the following characteristics:

1. A saturation magnetostriction of more than 5 x 10—4; or
2. A magnetomechanical coupling factor (k) of more than 0.8; or
Amorphous or 'nanocrystalline' alloy strips, having all of the following
characteristics:
1. A composition having a minimum of 75 weight percent of iron, cobalt
or nickel;
2. A saturation magnetic induction (Bg) of 1.6 T or more; and
3. Any of the following:
a. A strip thickness of 0.02 mm or less; or
b.  An electrical resistivity of 2 x 10_4 ohm cm or more.
Technical Note:
'Nanocrystalline' materials in 1C003.c. are those materials having a crystal
grain size of 50 nm or less, as determined by X-ray diffraction.

1C004 Uranium titanium alloys or tungsten alloys with a "matrix" based on iron, nickel
or copper, having all of the following:

A density exceeding 17.5 g/cm3;

a.
b. An elastic limit exceeding 880 MPa;
c. An ultimate tensile strength exceeding 1,270 MPa; and
d. An elongation exceeding 8%.
1C005 "Superconductive" "composite" conductors in lengths exceeding 100 m or with a

mass exceeding 100 g, as follows:

a.

nn

Multifilamentary "superconductive

or more niobium-titanium filaments:

1. Embedded in a "matrix" other than a copper or copper-based mixed
"matrix"; or

composite" conductors containing one

2. Having a cross-section area less than 0.28 x 10-4 mm’ (6 um in
diameter for circular filaments);

"Superconductive" "composite" conductors consisting of one or more

"superconductive" filaments other than niobium-titanium, having all of the

following:

1. A 'critical temperature" at zero magnetic induction exceeding 9.85 K
(-263.31°C) but less than 24 K (-249.16ZC);

2. A cross-section area less than 0.28 x 10 mmz; and
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1C005 b. continued

3. Remaining in the "superconductive" state at a temperature of 4.2 K
(-268.96°C) when exposed to a magnetic field corresponding to a
magnetic induction of 12 T.

1C006 Fluids and lubricating materials, as follows:

a. Hydraulic fluids containing, as their principal ingredients, any of the
following compounds or materials:

1. Synthetic silahydrocarbon oils, having all of the following:
Technical Note:
For the purpose of 1C006.a.1., silahydrocarbon oils contain
exclusively silicon, hydrogen and carbon.
a. A flash point exceeding 477 K (204°C);
b. A pour point at 239 K (-34°C) or less;
c. A viscosity index of 75 or more; and
d. A thermal stability at 616 K (343°C); or

2. Chlorofluorocarbons, having all of the following:
Technical Note:
For the purpose of 1C006.a.2., chlorofluorocarbons contain
exclusively carbon, fluorine and chlorine.
a. No flash point;

b. An autogenous ignition temperature exceeding 977 K (704°C);
c. A pour point at 219 K (-54°C) or less;

d. A viscosity index of 80 or more; and

e. A boiling point at 473 K (200°C) or higher;

b. Lubricating materials containing, as their principal ingredients, any of the
following compounds or materials:

1. Phenylene or alkylphenylene ethers or thio-ethers, or their mixtures,
containing more than two ether or thio-ether functions or mixtures
thereof; or

2. Fluorinated silicone fluids with a kinematic viscosity of less than
2
5,000 mm /s (5,000 centistokes) measured at 298 K (25°C);

c. Damping or flotation fluids with a purity exceeding 99.8%, containing less
than 25 particles of 200 um or larger in size per 100 ml and made from at
least 85% of any of the following compounds or materials:

1. Dibromotetrafluoroethane;
2. Polychlorotrifluoroethylene (oily and waxy modifications only); or
3. Polybromotrifluoroethylene;
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1C006 continued

d. Fluorocarbon electronic cooling fluids, having all of the following
characteristics:
1. Containing 85% by weight or more of any of the following, or
mixtures thereof:
a. Monomeric forms of perfluoropolyalkylether-triazines or
perfluoroaliphatic-ethers;
b. Perfluoroalkylamines;
c. Perfluorocycloalkanes; or
d. Perfluoroalkanes;
2. Density at 298 K (25°C) of 1.5 g/ml or more;
3. Inaliquid state at 273 K (0°C); and
4. Containing 60% or more by weight of fluorine.

Technical Note:

For the purpose of 1C006:

a. Flash point is determined using the Cleveland Open Cup Method described
in ASTM D-92 or national equivalents;

b.  Pour point is determined using the method described in ASTM D-97 or
national equivalents;

c. Viscosity index is determined using the method described in ASTM D-2270
or national equivalents;

d.  Thermal stability is determined by the following test procedure or national
equivalents:
Twenty ml of the fluid under test is placed in a 46 ml type 317 stainless steel
chamber containing one each of 12.5 mm (nominal) diameter balls of M-10
tool steel, 52100 steel and naval bronze (60% Cu, 39% Zn, 0.75% Sn);
The chamber is purged with nitrogen, sealed at atmospheric pressure and
the temperature raised to and maintained at 644 + 6 K (371 + 6°C) for six
hours;
The specimen will be considered thermally stable if, on completion of the
above procedure, all of the following conditions are met:

1. The loss in weight of each ball is less than 10 mg/mm2 of ball surface;
2. The change in original viscosity as determined at 311 K (38°C) is less
than 25%; and
3. The total acid or base number is less than 0.40;
e. Autogenous ignition temperature is determined using the method described
in ASTM E-659 or national equivalents.

1C007 Ceramic base materials, non-"composite" ceramic materials, ceramic-"matrix"
"composite" materials and precursor materials, as follows:
N.B.: SEE ALSO 1C107.

a. Base materials of single or complex borides of titanium having total
metallic impurities, excluding intentional additions, of less than 5,000 ppm,
an average particle size equal to or less than 5 um and no more than 10% of
the particles larger than 10 um;
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1C007 continued

b. Non-"composite" ceramic materials in crude or semi-fabricated form,
composed of borides of titanium with a density of 98% or more of the
theoretical density;

Note: 1C007.b. does not control abrasives.

c. Ceramic-ceramic "composite" materials with a glass or oxide-"matrix" and
reinforced with fibres having all of the following:
1. Made from any of the following materials:

a. Si-N;

b. Si-C;

c. Si-Al-O-N; or
d. Si-O-N; and

3
2. Having a specific tensile strength exceeding 12.7 x 10 m;

d. Ceramic-ceramic "composite" materials, with or without a continuous
metallic phase, incorporating particles, whiskers or fibres, where carbides
or nitrides of silicon, zirconium or boron form the "matrix";

e. Precursor materials (i.e., special purpose polymeric or metallo-organic
materials) for producing any phase or phases of the materials specified in
1C007.c., as follows:

1. Polydiorganosilanes (for producing silicon carbide);

2. Polysilazanes (for producing silicon nitride);

3. Polycarbosilazanes (for producing ceramics with silicon, carbon and
nitrogen components);

f.  Ceramic-ceramic "composite" materials with an oxide or glass "matrix"
reinforced with continuous fibres from any of the following systems:

1. ALO;; or
2. Si-C-N.
Note: 1C007 f. does not control "composites” containing fibres from

these systems with a fibre tensile strength of less than 700 MPa at
1,273 K (1,000°C) or fibre tensile creep resistance of more than
1% creep strain at 100 MPa load and 1,273 K (1,000°C) for

100 hours.

1C008 Non-fluorinated polymeric substances, as follows:

Bismaleimides;

Aromatic polyamide-imides;

Aromatic polyimides;

Aromatic polyetherimides having a glass transition temperature (Tg)
exceeding 513 K (240°C) determined using the dry method described
in ASTM D 3418;

Note:  1C008.a. does not control non-fusible compression moulding
powders or moulded forms.

a.

bl
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1C008 continued

b.

Thermoplastic liquid crystal copolymers having a heat distortion
temperature exceeding 523 K (250°C) measured according to ISO 75-3

(2004), or national equivalents, with a load of 1.82 N/mm2 and composed
of:
1. Any of the following:
a. Phenylene, biphenylene or naphthalene; or
b. Methyl, tertiary-butyl or phenyl substituted phenylene,
biphenylene or naphthalene; and
2. Any of the following acids:
a. Terephthalic acid;
b.  6-hydroxy-2 naphthoic acid; or
c. 4-hydroxybenzoic acid;

c. Polyarylene ether ketones, as follows:
1. Deleted;
2. Polyether ketone ketone (PEKK);
3. Polyether ketone (PEK);
4. Polyether ketone ether ketone ketone (PEKEKK);

d. Polyarylene ketones;

e. Polyarylene sulphides, where the arylene group is biphenylene, triphenylene
or combinations thereof;

f.  Polybiphenylenethersulphone having a glass transition temperature (Tg)
exceeding 513 K (240°C).

Technical Note:

The glass transition temperature (Tg) for 1C008 materials is determined using
the method described in ISO 11357-2 (1999) or national equivalents.

1C009 Unprocessed fluorinated compounds, as follows:

a.

Copolymers of vinylidene fluoride having 75% or more beta crystalline
structure without stretching;

Fluorinated polyimides containing 10% by weight or more of combined
fluorine;

Fluorinated phosphazene elastomers containing 30% by weight or more of
combined fluorine.
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1C010 "Fibrous or filamentary materials" which may be used in organic "matrix",
metallic "matrix" or carbon "matrix" "composite" structures or laminates, as

follows:
N.B.: SEE ALSO 1C210.

a.  Organic "fibrous or filamentary materials", having all of the following:
6
1. A "specific modulus" exceeding 12.7 x 10 m; and

4
2. A 'specific tensile strength" exceeding 23.5 x 10 m;
Note:  1C010.a. does not control polyethylene.

b. Carbon "fibrous or filamentary materials", having all of the following:
6
1. A "specific modulus" exceeding 12.7 x 10 m; and

2. A "specific tensile strength" exceeding 23.5 x 104 m;

Note:  1C010.b. does not control fabric made from "fibrous or
filamentary materials" for the repair of aircraft structures or
laminates, in which the size of individual sheets does not exceed
50 cm x 90 cm.

Technical Note:

Properties for materials described in 1C010.b. should be determined using

SACMA recommended methods SRM 12 to 17, or national equivalent tow

tests, such as Japanese Industrial Standard JIS-R-7601, Paragraph 6.6.2.,

and based on lot average.

c. Inorganic "fibrous or filamentary materials", having all of the following:

1. A "specific modulus" exceeding 2.54 x 106 m; and
2. A melting, softening, decomposition or sublimation point exceeding
1,922 K (1,649°C) in an inert environment;
Note: 1C010.c. does not control:
1. Discontinuous, multiphase, polycrystalline alumina fibres in
chopped fibre or random mat form, containing 3 weight
percent or more silica, with a specific modulus of less than

10x 10" m;
2. Molybdenum and molybdenum alloy fibres;
3. Boron fibres;

4.  Discontinuous ceramic fibres with a melting, softening,
decomposition or sublimation point lower than 2,043 K
(1,770°C) in an inert environment.

d. "Fibrous or filamentary materials":
1. Composed of any of the following:
a. Polyetherimides specified in 1C008.a.; or
b. Materials specified in 1C008.b. to 1C008.f.; or
2. Composed of materials specified in 1C010.d.1.a. or 1C010.d.1.b. and
"commingled" with other fibres specified in 1C010.a., 1C010.b. or
1C010.c.;
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1C010 continued

e. Resin-impregnated or pitch-impregnated fibres (prepregs), metal or
carbon-coated fibres (preforms) or "carbon fibre preforms", as follows:

1. Made from "fibrous or filamentary materials" specified in 1C010.a.,
1C010.b. or 1C010.c.;

2. Made from organic or carbon "fibrous or filamentary materials":
4
a.  With a "specific tensile strength" exceeding 17.7 x 10 m;
6
b.  With a "specific modulus" exceeding 10.15 x 10 m;
c. Not controlled by 1C010.a. or 1C010.b.; and
d

When impregnated with materials specified in 1C008 or 1C009.b.,
having a glass transition temperature (T g) exceeding 383 K

(110°C) or with phenolic or epoxy resins, having a glass transition
temperature (T ) equal to or exceeding 418 K (145°C).

Notes:  1C010.e. does not control:

a. Epoxy resin "matrix" impregnated carbon "fibrous or
filamentary materials" (prepregs) for the repair of aircraft
structures or laminates, in which the size of individual sheets
of prepreg does not exceed 50 cm x 90 cm;

b.  Prepregs when impregnated with phenolic or epoxy resins
having a glass transition temperature (Ty) less than 433 K
(160°C) and a cure temperature lower than the glass
transition temperature.

Technical Note:

The glass transition temperature (Ty) for 1C010.e. materials is determined
using the method described in ASTM D 3418 using the dry method. The
glass transition temperature for phenolic and epoxy resins is determined
using the method described in ASTM D 4065 at a frequency of 1Hz and a
heating rate of 2 K (°C) per minute using the dry method.

1CO11 Metals and compounds, as follows:
N.B.: SEE ALSO ML8.a.1.,, ML8.a.2 and 1C111.

a. Metals in particle sizes of less than 60 pm whether spherical, atomised,
spheroidal, flaked or ground, manufactured from material consisting of 99%
or more of zirconium, magnesium and alloys of these;

Technical Note:

The natural content of hafnium in the zirconium (typically 2% to 7%) is

counted with the zirconium.

Note: The metals or alloys listed in 1C011.a. are controlled whether or
not the metals or alloys are encapsulated in aluminium,
magnesium, zirconium or beryllium.
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1C011 continued

b.  Boron or boron carbide of 85% purity or higher and a particle size of 60 pm
or less;
Note: The metals or alloys listed in 1C011.b. are controlled whether or
not the metals or alloys are encapsulated in aluminium,
magnesium, zirconium or beryllium.

¢. Guanidine nitrate;

d. Nitroguanidine (NQ) (CAS 556-88-7).

1C012 Materials as follows:
Technical Note:
These materials are typically used for nuclear heat sources.

a. Plutonium in any form with a plutonium isotopic assay of plutonium-238 of
more than 50% by weight;
Note: 1C012.a. does not control:
a.  Shipments with a plutonium content of 1 g or less;
b.  Shipments of 3 "effective grams" or less when contained in a
sensing component in instruments.

b. "Previously separated" neptunium-237 in any form.
Note: 1C012.b. does not control shipments with a neptunium-237
content of 1 g or less.

1C101 Materials and devices for reduced observables such as radar reflectivity,
ultraviolet/infrared signatures and acoustic signatures, not controlled
in 1C001, usable in 'missiles', "missile" subsystems or unmanned aerial vehicles
specified in 9A012.
Note I: 1CI101 includes:

a. Structural materials and coatings specially designed for reduced
radar reflectivity;

b.  Coatings, including paints, specially designed for reduced or
tailored reflectivity or emissivity in the microwave, infrared or
ultra violet regions of the electromagnetic spectrum.

Note 2:  1C101 does not include coatings when specially used for the thermal

control of satellites.

Technical Note:
In 1C101 'missile’ means complete rocket systems and unmanned aerial vehicle
systems capable of a range exceeding 300 km.

1C102 Resaturated pyrolized carbon-carbon materials designed for space launch
vehicles specified in 9A004 or sounding rockets specified in 9A104.
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1C107 Graphite and ceramic materials, not controlled in 1C007, as follows:

a.

Fine grain graphites with a bulk density of 1.72 g/cm’ or greater, measured
at 288 K (15°C), and having a grain size of 100 um or less, usable for rocket
nozzles and re-entry vehicle nose tips, which can be machined to any of the
following products:
1. Cylinders having a diameter of 120 mm or greater and a length of
50 mm or greater;
2. Tubes having an inner diameter of 65 mm or greater and a wall
thickness of 25 mm or greater and a length of 50 mm or greater; or
3. Blocks having a size of 120 mm x 120 mm x 50 mm or greater;
N.B.: See also 0C004

b. Pyrolytic or fibrous reinforced graphites, usable for "missile" nozzles and
re-entry vehicle nose tips;
N.B.: See also 0C004

c. Ceramic composite materials (dielectric constant less than 6 at any
frequency from 100 MHz to 100 GHz) usable for "missile" radomes;

d. Bulk machinable silicon-carbide reinforced unfired ceramic, usable for
"missile" nose tips.

1C111 Propellants and constituent chemicals for propellants, not controlled in 1C011, as
follows:
a. Propulsive substances:

1. Spherical aluminium powder, other than that specified in ML8.a., with
particles of uniform diameter of less than 200 um and an aluminium
content of 97% by weight or more, if at least 10% of the total weight is
made up of particles of less than 63 pm, according to ISO 2591:1988
or national equivalents;

Technical Note:
A particle size of 63 um (ISO R-565) corresponds to 250 mesh (Tyler)
or 230 mesh (ASTM standard E-11).

2. Metal fuels, other than that specified in ML38.a., in particle sizes of less
than 60 pm, whether spherical, atomized, spheroidal, flaked or ground,
consisting 97% by weight or more of any of the following:

a. Zirconium;

b. Beryllium;

c. Magnesium; or

d. Alloys of the metals specified by a. to c. above;

Technical Note:

The natural content of hafnium in the zirconium (typically 2% to 7%)
is counted with the zirconium.
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1C111 continued

3. Liquid oxidiser substances as follows:
a. Dinitrogen trioxide;
b. Nitrogen dioxide/dinitrogen tetroxide;
¢. Dinitrogen pentoxide;
d. Mixed Oxides of Nitrogen (MON);
Technical Note:
Mixed Oxides of Nitrogen (MON) are solutions of Nitric Oxide
(NO) in Dinitrogen Tetroxide/Nitrogen Dioxide (N,O/NO;) that
can be used in missile systems. There are a range of compositions
that can be denoted as MONi or MONij, where i and j are
integers representing the percentage of Nitric Oxide in the
mixture (e.g., MON3 contains 3% Nitric Oxide, MON25 25%
Nitric Oxide. An upper limit is MON40, 40% by weight).
e. SEE ML8.d.10. FOR Inhibited Red Fuming Nitric Acid
(IRFNA);
f. SEE ML8.d.3. AND 1C238 FOR
Compounds composed of fluorine and one or more of other
halogens, oxygen or nitrogen;
4. Hydrazine derivatives usable as rocket fuel substances, not controlled
in MLS;

Polymeric substances:

1.
2.

3.
4.

Carboxy-terminated polybutadiene (CTPB);

Hydroxy-terminated polybutadiene (HTPB), other than that specified
in ML8.e.22.;

Polybutadiene-acrylic acid (PBAA);

Polybutadiene-acrylic acid-acrylonitrile (PBAN);

Other propellant additives and agents:

1.

A

SEE ML38.c.3. FOR Carboranes, decaboranes, pentaboranes and
derivatives thereof;

Triethylene glycol dinitrate (TEGDN);
2-Nitrodiphenylamine;

Trimethylolethane trinitrate (TMETN);
Diethylene glycol dinitrate (DEGDN);
Ferrocene derivatives as follows:

a. See MLB8.f.4.b. for catocene;

Ethyl ferrocene;

Propyl ferrocene;

See ML8.f.4.d. for n-butyl ferrocene;
Pentyl ferrocene;

Dicyclopentyl ferrocene;
Dicyclohexyl ferrocene;

Diethyl ferrocene;

Dipropyl ferrocene;

Dibutyl ferrocene;

Dihexyl ferrocene;

Acetyl ferrocenes;

~FTrER Mo Qe o
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1C111 c. 6. continued

m. See MLB8.f.4.c. for ferrocene Carboxylic acids;
n. See ML8.f.4.a. for butacene;
0. Other ferrocene derivatives usable as rocket propellant burning
rate modifiers, not controlled in ML8.f.4.e.
Note:  For propellants and constituent chemicals for propellants not specified
in IC111, see MLS.

1C116 Maraging steels (steels generally characterised by high nickel, very low carbon
content and the use of substitutional elements or precipitates to produce
age-hardening) having an ultimate tensile strength of 1,500 MPa or greater,
measured at 293 K (20°C), in the form of sheet, plate or tubing with a wall or
plate thickness equal to or less than 5 mm.
N.B.: SEE ALSO 1C216.

1C117 Tungsten, molybdenum and alloys of these metals in the form of uniform
spherical or atomized particles of 500 micrometre diameter or less with a purity
of 97% or greater for fabrication of "missile" motor components, i.e., heat
shields, nozzle substrates, nozzle throats and thrust vector control surfaces.

1C118 Titanium-stabilised duplex stainless steel (Ti-DSS) having all of the following:

a. Having all of the following characteristics:
1. Containing 17.0 - 23.0 weight percent chromium and 4.5 - 7.0 weight
percent nickel;
2. Having a titanium content of greater than 0.10 weight percent; and
3. A ferritic-austenitic microstructure (also referred to as a two-phase
microstructure ) of which at least 10 percent is austenite by volume
(according to ASTM E-1181-87 or national equivalents); and

b. Having any of the following forms:
1. Ingots or bars having a size of 100 mm or more in each dimension;
2. Sheets having a width of 600 mm or more and a thickness of 3 mm or
less; or
3. Tubes having an outer diameter of 600 mm or more and a wall
thickness of 3 mm or less.

1C202 Alloys, not controlled in 1C002.b.3. or .b.4., as follows:

a.  Aluminium alloys having both of the following characteristics:
1. 'Capable of an ultimate tensile strength of 460 MPa or more at 293 K
(20°C); and
2. In the form of tubes or cylindrical solid forms (including forgings)
with an outside diameter of more than 75 mm;
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1C202 continued

b. Titanium alloys having both of the following characteristics:
1. 'Capable of an ultimate tensile strength of 900 MPa or more at 293 K
(20°C); and
2. In the form of tubes or cylindrical solid forms (including forgings)
with an outside diameter of more than 75 mm.

Technical Note:
The phrase alloys 'capable of encompasses alloys before or after heat treatment.

1C210 'Fibrous or filamentary materials' or prepregs, not controlled in 1C010.a., b. or e.,
as follows:

a. Carbon or aramid 'fibrous or filamentary materials' having either of the
following characteristics:
1. A "specific modulus" of 12.7 x 10° m or greater; or
2. A "specific tensile strength" of 235 x 10° m or greater;
Note:  1C210.a. does not control aramid 'fibrous or filamentary
materials' having 0.25 percent or more by weight of an ester
based fibre surface modifier,

b. Glass 'fibrous or filamentary materials' having both of the following
characteristics:

1. A "specific modulus" of 3.18 x 10° m or greater; and
2. A "specific tensile strength" of 76.2 x 10’ m or greater;

c. Thermoset resin impregnated continuous "yarns", "rovings", "tows" or
"tapes" with a width of 15 mm or less (prepregs), made from carbon or
glass 'fibrous or filamentary materials' specified in 1C210.a. or b.
Technical Note:

The resin forms the matrix of the composite.

Note:  In 1C210, 'fibrous or filamentary materials'is restricted to continuous

"o, ”on "non

"monofilaments”, "yarns", "rovings", "tows" or "tapes".

1C216 Maraging steel, other than that specified in 1C116, 'capable of' an ultimate
tensile strength of 2,050 MPa or more, at 293 K (20°C).

Note: 1C216 does not control forms in which all linear dimensions are
75 mm or less.
Technical Note:

The phrase maraging steel 'capable of’ encompasses maraging steel before or
after heat treatment.

100 Defence and Strategic Goods List Amendment 2006

DSGL_Amendment_2006

Federal Register of Legislative Instruments F2006L.03230



Amendment of Defence and Strategic Goods List Schedule 1

1C225

1C226

1C227

1C228

1C229

1C230

Boron enriched in the boron-10 (‘’B) isotope to greater than its natural isotopic
abundance, as follows: elemental boron, compounds, mixtures containing boron,
manufactures thereof, waste or scrap of any of the foregoing.

Note:  In 1C225 mixtures containing boron include boron loaded materials.
Technical Note:

The natural isotopic abundance of boron-10 is approximately 18.5 weight per
cent (20 atom per cent).

Tungsten, tungsten carbide, and alloys containing more than 90% tungsten by
weight, having both of the following characteristics:

a. In forms with a hollow cylindrical symmetry (including cylinder segments)
with an inside diameter between 100 mm and 300 mm; and
b. A mass greater than 20 kg.

Note: 1C226 does not control manufactures specially designed as weights or
gamma-ray collimators.

Calcium having both of the following characteristics:

a. Containing less than 1,000 parts per million by weight of metallic
impurities other than magnesium; and
b. Containing less than 10 parts per million by weight of boron.

Magnesium having both of the following characteristics:

a. Containing less than 200 parts per million by weight of metallic impurities
other than calcium; and
b. Containing less than 10 parts per million by weight of boron.

Bismuth having both of the following characteristics:

a. A purity of 99.99% or greater by weight; and
b. Containing less than 10 parts per million by weight of silver.

Beryllium metal, alloys containing more than 50% beryllium by weight,
beryllium compounds, manufactures thereof, and waste or scrap of any of the
foregoing.

Note:  1C230 does not control the following:
a. Metal windows for X-ray machines, or for bore-hole logging
devices;
b.  Oxide shapes in fabricated or semi-fabricated forms specially
designed for electronic component parts or as substrates for
electronic circuits;
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1C230 continued
c.  Beryl (silicate of beryllium and aluminium) in the form of
emeralds or aguamarines.
1C231 Hafnium metal, alloys containing more than 60% hafnium by weight, hafnium

1C232

1C233

1C234

1C235

1C236

compounds containing more than 60% hafnium by weight, manufactures thereof,
and waste or scrap of any of the foregoing.

Helium-3 (*He), mixtures containing helium-3, and products or devices
containing any of the foregoing.

Note: 1C232 does not control a product or device containing less than 1 g of
helium-3.

Lithium enriched in the lithium-6 (°Li) isotope to greater than its natural isotopic
abundance, and products or devices containing enriched lithium, as follows:
elemental lithium, alloys, compounds, mixtures containing lithium, manufactures
thereof, waste or scrap of any of the foregoing.

Note: 1C233 does not control thermoluminescent dosimeters.

Technical Note:

The natural isotopic abundance of lithium-6 is approximately 6.5 weight per
cent (7.5 atom per cent).

Zirconium with a hafnium content of less than 1 part hafnium to 500 parts
zirconium by weight, as follows: metal, alloys containing more than 50%
zirconium by weight, compounds, manufactures thereof, waste or scrap of any of
the foregoing.

Note: 1C234 does not control zirconium in the form of foil having a thickness
of 0.10 mm or less.

Tritium, trittum compounds, mixtures containing tritium in which the ratio of
tritium to hydrogen atoms exceeds 1 part in 1000, and products or devices
containing any of the foregoing.

Note:  1C235 does not control a product or device containing less than
1.48 x 10° GBq (40 Ci) of tritium.
Alpha-emitting radionuclides having an alpha half-life of 10 days or greater but

less than 200 years, in the following forms:

a. Elemental;
b. Compounds having a total alpha activity of 37 GBg/kg (1 Ci/kg) or greater;
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1C236 continued

c. Mixtures having a total alpha activity of 37 GBq/kg (1 Ci/kg) or greater;
d. Products or devices containing any of the foregoing.

Note: 1C236 does not control a product or device containing less than
3.7 GBq (100 millicuries) of alpha activity.

1C237 Radium-226 (***Ra), radium-226 alloys, radium-226 compounds, mixtures
containing radium-226, manufactures therof, and products or devices containing
any of the foregoing.

Note:  1C237 does not control the following:
a. Medical applicators,
b. A product or device containing less than 0.37 GBgq
(10 millicuries) of radium-226.

1C238 Chlorine trifluoride (CIF;).

1C239 High explosives, not controlled in MLS8, or substances or mixtures containing
more than 2% by weight thereof, with a crystal density greater than 1.8 g/cm’ and
having a detonation velocity greater than 8,000 m/s.

1C240 Nickel powder and porous nickel metal, not controlled in 0C005, as
follows:

a. Nickel powder having both of the following characteristics:
1. A nickel purity content of 99.0% or greater by weight; and
2. A mean particle size of less than 10 micrometres measured by
American Society for Testing and Materials (ASTM) B330 standard;

b. Porous nickel metal produced from materials specified in 1C240.a.

Note: 1C240 does not control the following:
a. Filamentary nickel powders;
b.  Single porous nickel sheets with an area of 1,000 cm’ per sheet or
less.

Technical Note:

1C240.b. refers to porous metal formed by compacting and sintering the
materials in 1C240.a. to form a metal material with fine pores interconnected
throughout the structure.
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1C350 Chemicals, which may be used as precursors for toxic chemical agents, as
follows, and "chemical mixtures" containing one or more thereof:
N.B.:  SEE ALSO ML7 AND 1C450.

Thiodiglycol (111-48-8);
Phosphorus oxychloride (10025-87-3);
Dimethyl methylphosphonate (756-79-6);
SEE ML7.b.1. FOR Methyl phosphonyl difluoride (676-99-3);
Methyl phosphonyl dichloride (676-97-1);
Dimethyl phosphite (DMP) (868-85-9);
Phosphorus trichloride (7719-12-2);
Trimethyl phosphite (TMP) (121-45-9);
Thionyl chloride (7719-09-7);
. 3-Hydroxy-1-methylpiperidine (3554-74-3);
. N,N-Diisopropyl-(beta)-aminoethyl chloride (96-79-7);
. N,N-Diisopropyl-(beta)-aminoethane thiol (5842-07-9);
. 3-Quinuclidinol (1619-34-7);
. Potassium fluoride (7789-23-3);
2-Chloroethanol (107-07-3);
. Dimethylamine (124-40-3);
. Diethyl ethylphosphonate (78-38-6);
. Diethyl-N,N-dimethylphosphoramidate (2404-03-7);
. Diethyl phosphite (762-04-9);
. Dimethylamine hydrochloride (506-59-2);
. Ethyl phosphinyl dichloride (1498-40-4);
. Ethyl phosphonyl dichloride (1066-50-8);
. SEE ML7.b.1. FOR Ethyl phosphonyl difluoride (753-98-0);
. Hydrogen fluoride (7664-39-3);
. Methyl benzilate (76-89-1);
. Methyl phosphinyl dichloride (676-83-5);
. N,N-Diisopropyl-(beta)-amino ethanol (96-80-0);
. Pinacolyl alcohol (464-07-3);
. SEE ML7.b.2. FOR O-Ethyl-2-diisopropylaminoethyl methyl
phosphonite (QL) (57856-11-8);
30. Triethyl phosphite (122-52-1);
31. Arsenic trichloride (7784-34-1);
32. Benzilic acid (76-93-7);
33. Diethyl methylphosphonite (15715-41-0);
34. Dimethyl ethylphosphonate (6163-75-3);
35. Ethyl phosphinyl difluoride (430-78-4);
36. Methyl phosphinyl difluoride (753-59-3);
37. 3-Quinuclidone (3731-38-2);
38. Phosphorus pentachloride (10026-13-8);
39. Pinacolone (75-97-8);
40. Potassium cyanide (151-50-8);
41. Potassium bifluoride (7789-29-9);
42. Ammonium hydrogen fluoride or ammonium bifluoride (1341-49-7);
43. Sodium fluoride (7681-49-4);
44. Sodium bifluoride (1333-83-1);
45. Sodium cyanide (143-33-9);
46. Triethanolamine (102-71-6);

VPN RN =
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1C350 continued

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

58.
59.
60.
61.
62.
63.
64.
65.

Phosphorus pentasulphide (1314-80-3);
Di-isopropylamine (108-18-9);

Diethylaminoethanol (100-37-8);

Sodium sulphide (1313-82-2);

Sulphur monochloride (10025-67-9);

Sulphur dichloride (10545-99-0);

Triethanolamine hydrochloride (637-39-8);
N,N-Diisopropyl-(Beta)-aminoethyl chloride hydrochloride (4261-68-1);
Methylphosphonic acid (993-13-5);

Diethyl methylphosphonate (683-08-9);
N,N-Dimethylaminophosphoryl dichloride or
N,N-dimethyl phosphoramidic dichloride (677-43-0);
Triisopropyl phosphite (116-17-6);
Ethyldiethanolamine (139-87-7);

0,0-Diethyl phosphorothioate (2465-65-8);
0,0-Diethyl phosphorodithioate (298-06-6);

Sodium hexafluorosilicate (16893-85-9);
Methylphosphonothioic dichloride (676-98-2);
Thiophosphoryl chloride (3982-91-0);

Oxalyl chloride (79-37-8).

Note 1: For exports to "States not Party to the Chemical Weapons

Convention", 1C350 does not control "chemical mixtures" containing
one or more of the chemicals specified in entries 1C350.1, .3, .5, .11,
J2,.13,.17, .18, .21, .22, .26, .27, .28, .31, .32, .33, .34, .35, .36, .54,
.55, .56, .57 and .63 in which no individually specified chemical
constitutes more than 10% by the weight of the mixture.

Note 2:  For exports to "States Party to the Chemical Weapons Convention”,

1C350 does not control "chemical mixtures" containing one or more of
the chemicals specified in entries 1C350.1, .3, .5, .11, .12, .13, .17, .18,
21,.22,.26,.27,.28, .31, .32, .33, .34, .35, .36, .54, .55, .56, .57 and
.63 in which no individually specified chemical constitutes more than
30% by the weight of the mixture.

Note 3:  1C350 does not control "chemical mixtures" containing one or more of

the chemicals specified in entries 1C350 .2, .6, .7, .8, .9, .10, .14, .15,
16, .19, .20, .24, .25, .30, .37, .38, .39, .40, .41, .42, .43, .44, .45, .46,
47, .48, .49, .50, .51, .52, .53, .58, .59, .60, .61, .62, .64 and .65 in
which no individually specified chemical constitutes more than 30% by
the weight of the mixture.

Note 4:  1C350 does not control products identified as consumer goods

packaged for retail sale for personal use or packaged for individual

DSGL_Amendment_2006

use.

N.B.: This exemption does not apply to chemicals 1C350.4, .23 and
.29 (see Note 5 of ML7).
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1C351 Human pathogens, zoonoses and "toxins", as follows:

a.  Viruses, whether natural, enhanced or modified, either in the form of
"isolated live cultures" or as material including living material which has
been deliberately inoculated or contaminated with such cultures, as follows:

W RN RN =

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

Chikungunya virus;

Congo-Crimean haemorrhagic fever virus;
Dengue fever virus;

Eastern equine encephalitis virus;

Ebola virus;

Hantaan virus;

Junin virus;

Lassa fever virus;

Lymphocytic choriomeningitis virus;
Machupo virus;

Marburg virus;

Monkey pox virus;

Rift Valley fever virus;

Tick-borne encephalitis virus (Russian Spring-Summer encephalitis
virus);

Variola virus;

Venezuelan equine encephalitis virus;
Western equine encephalitis virus;

White pox;

Yellow fever virus;

Japanese encephalitis virus;

Kyasanur Forest virus;

Louping ill virus;

Murray Valley encephalitis virus;

Omsk haemorrhagic fever virus;
Oropouche virus;

Powassan virus;

Rocio virus;

St Louis encephalitis virus;

Hendra virus (Equine morbillivirus);
South American haemorrhagic fever (Sabia, Flexal, Guanarito);
Pulmonary & renal syndrome-haemorrhagic fever viruses
(Seoul, Dobrava, Puumala, Sin Nombre);
Nipah virus.

b. Rickettsiae, whether natural, enhanced or modified, either in the form of
"isolated live cultures" or as material including living material which has
been deliberately inoculated or contaminated with such cultures, as follows:

1

2.
3.
4.

Coxiella burnetii;

Bartonella quintana (Rochalimaea quintana, Rickettsia quintana);
Rickettsia prowasecki;

Rickettsia rickettsii;
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1C351 continued

c. Bacteria, whether natural, enhanced or modified, either in the form of

"isolated live cultures" or as material including living material which has
been deliberately inoculated or contaminated with such cultures, as follows:

A S et e

10.
11.
12.
13.
14.
15.

Bacillus anthracis;

Brucella abortus;

Brucella melitensis;

Brucella suis;

Chlamydia psittaci;

Clostridium botulinum,;

Francisella tularensis;

Burkholderia mallei (Pseudomonas mallei);

Burkholderia pseudomallei (Pseudomonas pseudomallei);
Salmonella typhi;

Shigella dysenteriae;

Vibrio cholerae;

Yersinia pestis;

Clostridium perfringens epsilon toxin producing types;
Enterohaemorrhagic Escherichia coli, serotype O157 and other
verotoxin producing serotypes.

d. "Toxins", as follows, and "sub-unit of toxins" thereof:

1. Botulinum toxins;

2. Clostridium perfringens toxins;

3. Conotoxin;

4. Ricin;

5. Saxitoxin;

6. Shiga toxin;

7. Staphylococcus aureus toxins;

8. Tetrodotoxin;

9. Verotoxin;

10. Microcystin (Cyanginosin);

11. Aflatoxins;

12. Abrin;

13. Cholera toxin;

14. Diacetoxyscirpenol toxin;

15. T-2 toxin;

16. HT-2 toxin;

17. Modeccin;

18. Volkensin;

19. Viscum album Lectin 1 (Viscumin).

Note: 1C351.d. does not control botulinum toxins or conotoxins in
product form meeting all of the following criteria:
1. Are pharmaceutical formulations designed for human

administration in the treatment of medical conditions;
2. Are pre-packaged for distribution as medical products;
3. Are authorised by a state authority to be marketed as
medical products.
Note 1C351 does not control "vaccines" or "immunotoxins".
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1C352 Animal pathogens, as follows:

a.  Viruses, whether natural, enhanced or modified, either in the form of
"isolated live cultures" or as material including living material which has
been deliberately inoculated or contaminated with such cultures, as follows:
1. African swine fever virus;

2. Avian influenza virus, which are:

a. Uncharacterised; or

b. Defined in EC Directive 92/40/EC (O.J. L.16 23.1.92 p.19) as
having high pathogenicity, as follows:

1. Type A viruses with an IVPI (intravenous pathogenicity
index) in 6 week old chickens of greater than 1.2; or

2. Type A viruses H5 or H7 subtype for which nucletide
sequencing has demonstrated multiple basic amino acids at
the cleavage site of haemagglutinin;

Bluetongue virus;

Foot and mouth disease virus;

Goat pox virus;

Porcine herpes virus (Aujeszky's disease);

Swine fever virus (Hog cholera virus);

Lyssa virus;

. Newcastle disease virus;

10. Peste des petits ruminants virus;

11. Porcine enterovirus type 9 (swine vesicular disease virus);

12. Rinderpest virus;

13. Sheep pox virus;

14. Teschen disease virus;

15. Vesicular stomatitis virus;

16. Lumpy skin disease virus;

17. African horse sickness virus.

© 0 NG AW

b. Mycoplasma mycoides, whether natural, enhanced or modified, either in the
form of "isolated live cultures" or as material including living material
which has been deliberately inoculated or contaminated with such
Mycoplasma mycoides.

Note: 1C352 does not control "vaccines".

1C353 Genetic elements and genetically modified organisms, as follows:

a.  Genetically modified organisms or genetic elements that contain nucleic
acid sequences associated with pathogenicity of organisms specified in
1C351.a. to c. or 1C352 or 1C354;

b. Genetically modified organisms or genetic elements that contain nucleic acid
sequences coding for any of the "toxins" specified in 1C351.d. or "sub-units
of toxins" thereof.
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1C353 continued

Technical Notes:

1. Genetic elements include, inter alia, chromosomes, genomes, plasmids,
transposons and vectors whether genetically modified or unmodified.

2. Nucleic acid sequences associated with the pathogenicity of any of the
micro-organisms specified in 1C351.a. to c. or 1C352 or 1C354 means any
sequence specific to the specified micro-organism that:

a. Initself or through its transcribed or translated products represents a
significant hazard to human, animal or plant health, or

b.  Is known to enhance the ability of a specified micro-organism, or any
other organism into which it may be inserted or otherwise integrated,
to cause serious harm to humans, animals or plant health.

Note:  1C353 does not apply to nucleic acid sequences associated with the
pathogenicity of enterohaemorrhagic Escherichia coli, serotype O157
and other verotoxin producing strains, other than those coding for the
verotoxin, or for its sub-units.

1C354 Plant pathogens, as follows:

a. Viruses, whether natural, enhanced or modified, either in the form of
"isolated live cultures" or as material which has been deliberately inoculated
or contaminated with such cultures, as follows:

1.  Potato Andean latent tymovirus;

2. Potato spindle tuber viroid;

b. Bacteria, whether natural, enhanced or modified, either in the form of
"isolated live cultures" or as material which has been deliberately inoculated
or contaminated with such cultures, as follows:

1. Xanthomonas albilineans;

2. Xanthomonas campestris pv. citri including strains referred to as
Xanthomonas campestris pv. citri types A,B,C,D,E or otherwise
classified as Xanthomonas citri, Xanthomonas campestris pv.
aurantifolia or Xanthomonas campestris pv. citrumelo;

Xanthomonas oryzae pv. Oryzae (Pseudomonas campestris pv. Oryzae);

4. Clavibacter michiganensis subsp. Sepedonicus (Corynebacterium
michiganensis subsp. Sepedonicum or Corynebacterium Sepedonicum);

5. Ralstonia solanacearum Races 2 and 3 (Pseudomonas solanacearum
Races 2 and 3 or Burkholderia solanacearum Races 2 and 3);

c. Fungi, whether natural, enhanced or modified, either in the form of "isolated
live cultures" or as material which has been deliberately inoculated or
contaminated with such cultures, as follows:

Colletotrichum coffeanum var. virulans (Colletotrichum kahawae);

Cochliobolus miyabeanus (Helminthosporium oryzae);

Microcyclus ulei (syn. Dothidella ulei);

Puccinia graminis (syn. Puccinia graminis f. sp. tritici);

Puccinia striiformis (syn. Puccinia glumarum);

Magnaporthe grisea (pyricularia grisea/pyricularia oryzae).

98]
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1C450 Toxic chemicals and toxic chemical precursors, as follows, and "chemical
mixtures" containing one or more thereof:
SEE ALSO ENTRY 1C350, 1C351.d. AND ML7.

N.B.:

a. Toxic chemicals, as follows:

1.

NN AW

Note I:

Note 2:

Note 3:

Amiton: O,0-Diethyl S-[2-(diethylamino)ethyl] phosphorothiolate
(78-53-5) and corresponding alkylated or protonated salts;

PFIB: 1,1,3,3,3-Pentafluoro-2-(trifluoromethyl)-1-propene (382-21-8);
SEE ML7.a.3. FOR BZ: 3-Quinuclidinyl benzilate (6581-06-2);
Phosgene: Carbonyl dichloride (75-44-5);

Cyanogen chloride (506-77-4);

Hydrogen cyanide (74-90-8);

Chloropicrin: Trichloronitromethane (76-06-2);

For exports to "States not Party to the Chemical Weapons
Convention"”, 1C450 does not control "chemical mixtures"”
containing one or more of the chemicals specified in entries
1C450.a.1. and .a.2. in which no individually specified chemical
constitutes more than 1% by the weight of the mixture.

For exports to "States Party to the Chemical Weapons
Convention", 1C450 does not control "chemical mixtures"
containing one or more of the chemicals specified in entries
1C450.a.1. and .a.2. in which no individually specified chemical
constitutes more than 30% by the weight of the mixture.

1C450 does not control "chemical mixtures" containing one or
more of the chemicals specified in entries 1C450.a.4., .a.5., .a.6.
and .a.7. in which no individually specified chemical constitutes
more than 30% by the weight of the mixture.

b. Toxic chemical precursors, as follows:

1.

Chemicals, not controlled in the Munitions List or in 1C350,
containing a phosphorus atom to which is bonded one methyl, ethyl or
propyl (normal or iso) group but not further carbon atoms, including:

a.
b.

diphenyl methylphosphonate (7526-26-3);

phosphonic acid, methyl-, methyl 3-(trimethoxysilyl)- propyl ester
(67812-17-3);

phosphonic acid, methyl-, monoammonium salt (34255-87-3);
phosphonic acid, methyl-, monomethyl ester, monosodium salt
(73750-69-3);

phosphonothioic dichloride, ethyl- (993-43-1);

phosphonic acid, methyl-, bis(3-(trimethoxysilyl)propyl) ester
(67812-18-4);

phosphonic acid, methyl-, compd. with (aminoiminomethyl) urea
(1:1) (84402-58-4);
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1C450 b. 1. continued

h. phosphonic acid, methyl-,
(5-ethyl-2-methyl-1,3,2-dioxaphosphorinan-5-yl) methyl methyl
ester, P-oxide)

(41203-81-0);

i.  phosphonic acid, methyl-,
bis((5-ethyl-2-methyl-1,3,2-dioxaphosphorinan-5-yl) methyl ester,
P,P’-dioxide) (42595-45-9).

Note:  1C450.b.1. does not control Fonofos: O-Ethyl S-phenyl
ethylphosphonothiolothionate (944-22-9);

N,N-Dialkyl [methyl, ethyl or propyl (normal or iso)] phosphoramidic
dihalides, other than N,N-dimethyl phosphoramidic dichloride
(677-43-0) which is specified in 1C350;
Dialkyl [methyl, ethyl or propyl (normal or iso)] N,N-dialkyl [methy]l,
ethyl or propyl (normal or iso)]-phosphoramidates, other than
Diethyl-N,N-dimethylphosphoramidate (2404-03-7) which is specified
in 1C350;
N,N-Dialkyl [methyl, ethyl or propyl (normal or iso)]
aminoethyl-2-chlorides and corresponding protonated salts, other than
N,N-Diisopropyl-(beta)-aminoethyl chloride (96-79-7) or
N,N-Diisopropyl-(beta)-aminoethyl chloride hydrochloride
(4261-68-1) which are specified in 1C350;
N,N-Dialkyl [methyl, ethyl or propyl (normal or iso)]
aminoethane-2-ols and corresponding protonated salts, other than
N,N-Diisopropyl-(beta)-aminoethanol (96-80-0) and
N,N-Diethylaminoethanol (100-37-8) which are specified in 1C350;
Note:  1C450.b.5. does not control the following:

a. N,N-Dimethylaminoethanol (108-01-0) and

corresponding protonated salts;
b.  Protonated salts of N,N-Diethylaminoethanol
(100-37-8),

N,N-Dialkyl [methyl, ethyl or propyl (normal or iso)]
aminoethane-2-thiols and corresponding protonated salts, other than
N,N-Diisopropyl-(beta)-aminoethane thiol (5842-07-9) which is
specified in 1C350;
See 1C350 for ethyldiethanolamine (139-87-7);
Methyldiethanolamine (105-59-9).

Note 1: For exports to "States not Party to the Chemical Weapons

Convention", 1C450 does not control "chemical mixtures"
containing one or more of the chemicals specified in entries
1C450.b.1., .b.2., .b.3., .b.4., .b.5. and .b.6. in which no
individually specified chemical constitutes more than 10% by the
weight of the mixture.
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1C450 continued

Note 2:

Note 3:

Note 4:

For exports to "States Party to the Chemical Weapons
Convention"”, 1C450 does not control "chemical mixtures"
containing one or more of the chemicals specified in entries
1C450.b.1., .b.2., .b.3., .b.4., .b.5. and .b.6. in which no
individually specified chemical constitutes more than 30% by the
weight of the mixture.

1C450 does not control “chemical mixtures" containing the
chemical specified in entry 1C450.b.8. in which the specified
chemical constitutes no more than 30% by the weight of the
mixture.

1C450 does not control products identified as consumer goods
packaged for retail sale for personal use or packaged for
individual use.
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1D

1D001

1D002

1D101

1D103

1D201

1E

1E001

1E002

Software

"Software" specially designed or modified for the "development", "production"
or "use" of equipment specified in 1B001 to 1B003.

"Software" for the "development" of organic "matrix", metal "matrix" or carbon
"matrix" laminates or "composites".

"Software" specially designed or modified for the "use" of goods specified in
1B101 1B102, 1B115, 1B117, 1B118 or 1B119.

"Software" specially designed for analysis of reduced observables such as radar
reflectivity, ultraviolet/infrared signatures and acoustic signatures.

"Software" specially designed for the "use" of goods specified in 1B201.

Technology

"Technology" according to the General Technology Note for the "development"
or "production” of equipment or materials specified in 1A001.b., 1A001.c.,
1A002 to 1A005, 1B or 1C.

Other "technology", as follows:

a. "Technology" for the "development" or "production" of polybenzothiazoles
or polybenzoxazoles;

b. "Technology" for the "development" or "production” of fluoroelastomer
compounds containing at least one vinylether monomer;

c. "Technology" for the design or "production" of the following base materials
or non-"composite" ceramic materials:

1. Base materials having all of the following characteristics:

a. Any of the following compositions:

1. Single or complex oxides of zirconium and complex oxides
of silicon or aluminium;

2.  Single nitrides of boron (cubic crystalline forms);
3. Single or complex carbides of silicon or boron; or
4. Single or complex nitrides of silicon;

b. Total metallic impurities, excluding intentional additions, of less
than:
1. 1,000 ppm for single oxides or carbides; or
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1E002 c. continued

2. 5,000 ppm for complex compounds or single nitrides; and
c. Being any of the following:

1. Zirconia with an average particle size equal to or less than
1 pm and no more than 10% of the particles larger than
5 pm;

2. Other base materials with an average particle size equal to or
less than 5 pm and no more than 10% of the particles larger
than 10 um; or

3. Having all of the following:

a. Platelets with a length to thickness ratio exceeding 5;

b.  Whiskers with a length to diameter ratio exceeding 10
for diameters less than 2 pm; and

c. Continuous or chopped fibres less than 10 um in
diameter;

2. Non-"composite" ceramic materials composed of the materials
described in 1E002.c.1;
Note:  1E002.c.2. does not control "technology" for the design or
production of abrasives.

d. "Technology" for the "production" of aromatic polyamide fibres;

e. "Technology" for the installation, maintenance or repair of materials
specified in 1C001;

f.  "Technology" for the repair of "composite" structures, laminates or
materials specified in 1A002, 1C007.c. or 1C007.d.

Note:  1E002.f. does not control "technology" for the repair of "civil
aircraft” structures using carbon "fibrous or filamentary
materials" and epoxy resins, contained in aircraft manufacturers’
manuals.

1E101 "Technology" according to the General Technology Note for the "use" of goods
specified in 1A102, 1B001, 1B101, 1B102, IB115 to 1B119, 1C001, 1C101,
1C107, 1C111 to 1C117, 1D101 or 1D103.

1E102 "Technology" according to the General Technology Note for the "development"
of "software" specified in 1D001, 1D101 or 1D103.

1E103 "Technology" for the regulation of temperature, pressure or atmosphere in
autoclaves or hydroclaves, when used for the "production” of "composites" or
partially processed "composites".

114 Defence and Strategic Goods List Amendment 2006

DSGL_Amendment_2006

Federal Register of Legislative Instruments F2006L.03230



Amendment of Defence and Strategic Goods List Schedule 1

1E104

1E201

1E202

1E203

"Technology" relating to the "production" of pyrolytically derived materials

formed on a mould, mandrel or other substrate from precursor gases which

decompose in the 1,573 K (1,300°C) to 3,173 K (2,900°C) temperature range at

pressures of 130 Pa to 20 kPa.

Note:  1E104 includes "technology" for the composition of precursor gases,
Sflow-rates and process control schedules and parameters.

"Technology" according to the General Technology Note for the "use" of goods
specified in 1A002, 1A202, 1A225 to 1A227, 1B201, 1B225 to 1B233,
1C002.b.3. or b.4., 1C010.b., 1C202, 1C210, 1C216, 1C225 to 1C240 or 1D201.

"Technology" according to the General Technology Note for the "development"
or "production” of goods specified in 1A202 or 1A225 to 1A227.

"Technology" according to the General Technology Note for the "development"
of "software" specified in 1D201.
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CATEGORY 2 - MATERIALS PROCESSING

2A Systems, Equipment and Components

N.B.:

For quiet running bearings, see the ML9.g.

2A001 Anti-friction bearings and bearing systems, as follows, and components therefor:

Note: 24001 does not control balls with tolerances specified by the

manufacturer in accordance with ISO 3290 as grade 5 or worse.

Ball bearings and solid roller bearings having all tolerances specified by the
manufacturer in accordance with ISO 492 Tolerance Class 4 (or
ANSI/ABMA Std 20 Tolerance Class ABEC-7 or RBEC-7, or other
national equivalents), or better, and having both rings and rolling elements
(ISO 5593) made from monel or beryllium;

Note:  24001.a. does not control tapered roller bearings.

Other ball bearings and solid roller bearings having all tolerances specified
by the manufacturer in accordance with ISO 492 Tolerance Class 2 (or
ANSI/ABMA Std 20 Tolerance Class ABEC-9 or RBEC-9, or other
national equivalents), or better;

Note:  24001.b. does not control tapered roller bearings.

Active magnetic bearing systems using any of the following:

1. Materials with flux densities of 2.0 T or greater and yield strengths
greater than 414 MPa;

2. All-electromagnetic 3D homopolar bias designs for actuators; or

3. High temperature (450 K (177°C) and above) position sensors.

2A225 Crucibles made of materials resistant to liquid actinide metals, as follows:

a.

Crucibles having both of the following characteristics:

1. A volume of between 150 cm® and 8,000 cm®; and

2. Made of or coated with any of the following materials, having a purity
of 98% or greater by weight:

Calcium fluoride (CaF);

Calcium zirconate (metazirconate) (CaZrQO;);

Cerium sulphide (Ce,S3);

Erbium oxide (erbia) (Er,O5);

Hafnium oxide (hafnia) (HfO,);

Magnesium oxide (MgO);

Nitrided niobium-titanium-tungsten alloy (approximately

50% Nb, 30% Ti, 20% W);

Yttrium oxide (yttria) (Y,03); or

Zirconium oxide (zirconia) (ZrO,);

Qe Ao o
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2A225 a. continued

b.

C.

Crucibles having both of the following characteristics:

1. A volume of between 50 cm® and 2,000 cm’; and

2. Made of or lined with tantalum, having a purity of 99.9% or greater by
weight;

Crucibles having all of the following characteristics:

1. A volume of between 50 cm® and 2,000 cm’;

2. Made of or lined with tantalum, having a purity of 98% or greater by
weight; and

3. Coated with tantalum carbide, nitride, boride, or any combination
thereof.

2A226 Valves having all of the following characteristics:

a.
b.

C.

A 'mominal size' of 5 mm or greater;

Having a bellows seal; and

Wholly made of or lined with aluminium, aluminium alloy, nickel, or nickel
alloy containing more than 60% nickel by weight.

Technical Note:
For valves with different inlet and outlet diameters, the 'nominal size'in 24226
refers to the smallest diameter.

2B Test, Inspection and Production Equipment

Technical Notes:

1.

Secondary parallel contouring axes, (e.g., the w-axis on horizontal boring

mills or a secondary rotary axis the centre line of which is parallel to the

primary rotary axis) are not counted in the total number of contouring axes.

Rotary axes need not rotate over 360°. A rotary axis can be driven by a

linear device (e.g. a screw or a rack-and-pinion).

For the purposes of 2B, the number of axes which can be co-ordinated

simultaneously for "contouring control” is the number of axes along or

around which, during processing of the workpiece, simultaneous and

interrelated motions are performed between the workpiece and a tool. This

does not include any additional axes along or around which other relative

movements within the machine are performed such as:

a. Wheel-dressing systems in grinding machines;

b.  Parallel rotary axes designed for mounting of separate workpieces;

c.  Co-linear rotary axes designed for manipulating the same workpiece
by holding it in a chuck from different ends.

Axis nomenclature shall be in accordance with International Standard

ISO 841, 'Numerical Control Machines - Axis and Motion Nomenclature'.

For the purposes of 2B001 to 2B009 a "tilting spindle” is counted as a

rotary axis.
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2B continued

5. Stated positioning accuracy levels derived from measurements made
according to ISO 230/2 (1988)" or national equivalents may be used for
each machine tool model instead of individual machine tests. Stated
positioning accuracy means the accuracy value provided to the competent
authorities of the Member State in which the exporter is established as
representative of the accuracy of a machine model.

Determination of Stated Values

a. Select five machines of a model to be evaluated;

b.  Measure the linear axis accuracies according to I1SO 230/2 (1988)°;

c.  Determine the A-values for each axis of each machine. The method of
calculating the A-value is described in the 1SO standard;

d.  Determine the mean value of the A-value of each axis. This mean value
A becomes the stated value of each axis for the model (Ax Ay...);

e. Since the Category 2 list refers to each linear axis there will be as
many stated values as there are linear axes,

f Ifany axis of a machine model not controlled by 2B001.a. to 2B001.c.
or 2B201 has a stated accuracy A of 6 microns for grinding machines
and 8 microns for milling and turning machines or better, the
manufacturer should be required to reaffirm the accuracy level once
every eighteen months.

2B001 Machine tools and any combination thereof, for removing (or cutting) metals,
ceramics or "composites"”, which, according to the manufacturer’s technical
specification, can be equipped with electronic devices for "numerical control",
and specially designed components as follows:
N.B.: SEE ALSO 2B201.

Note 1: 2B001 does not control special purpose machine tools limited to the
manufacture of gears. For such machines see 2B003.

Note 2:  2B001 does not control special purpose machine tools limited to the
manufacture of any of the following parts:
a.  Crankshafts or cam shafts;
b. Tools or cutters;
c.  Extruder worms;
d. Engraved or facetted jewellery parts.

Note 3: A machine tool having at least two of the three turning, milling or
grinding capabilities (e.g. a turning machine with milling capability),
must be evaluated against each applicable entry 2B001 .a., b. or c.

a. Machine tools for turning, having all of the following characteristics:
1. Positioning accuracy with "all compensations available" equal to or
less (better) than 6 um according to ISO 230/2 (1988)° or national
equivalents along any linear axis; and

Manufacturers calculating positioning accuracy in accordance with ISO 230/2 (1997) should consult the
competent authorities of the Member State in which they are established.
Manufacturers calculating positioning accuracy in accordance with ISO 230/2 (1997) should consult the
competent authorities of the Member State in which they are established
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2B001 a. continued

2. Two or more axes which can be coordinated simultaneously for
"contouring control";
Note:  2B001.a. does not control turning machines specially designed for
the production of contact lenses.

b.  Machine tools for milling, having any of the following characteristics:

1. Having all of the following:

a. Positioning accuracy with "all compensations available" equal to
or less (better) than 6 pm according to ISO 230/2 (1988)* or
national equivalents along any linear axis; and

b. Three linear axes plus one rotary axis which can be coordinated
simultaneously for "contouring control";

2. Five or more axes which can be coordinated simultaneously for
"contouring control";

3. A positioning accuracy for jig boring machines, with "all
compensations available", equal to or less (better) than 4 pm according
to ISO 230/2 (1988)° or national equivalents along any linear axis; or

4. Fly cutting machines, having all of the following characteristics:

a. Spindle "run-out" and "camming" less (better) than 0.0004 mm
TIR; and

b. Angular deviation of slide movement (yaw, pitch and roll) less
(better) than 2 seconds of arc, TIR over 300 mm of travel.

c. Machine tools for grinding, having any of the following characteristics:
1. Having all of the following:

a. Positioning accuracy with "all compensations available" equal to
or less (better) than 4 um according to ISO 230/2 (1988)° or
national equivalents along any linear axis; and

b. Three or more axes which can be coordinated simultaneously for
"contouring control"; or

2. Five or more axes which can be coordinated simultaneously for

"contouring control";

Note:  2B001.c. does not control grinding machines, as follows:
1. Cylindrical external, internal, and external-internal grinding
machines having all the following characteristics:
a. Limited to cylindrical grinding; and
b.  Limited to a maximum workpiece capacity of 150 mm
outside diameter or length.

Manufacturers calculating positioning accuracy in accordance with ISO 230/2 (1997) should consult the
competent authorities of the Member State in which they are established
Manufacturers calculating positioning accuracy in accordance with ISO 230/2 (1997) should consult the
competent authorities of the Member State in which they are established
Manufacturers calculating positioning accuracy in accordance with ISO 230/2 (1997) should consult the
competent authorities of the Member State in which they are established
Manufacturers calculating positioning accuracy in accordance with ISO 230/2 (1997) should consult the
competent authorities of the Member State in which they are established
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2B001 c. continued

2. Machines designed specifically as jig grinders that do not
have a z-axis or a w-axis, with a positioning accuracy with
"all compensations available" less (better) than 4 um
according to ISO 230/2 (1988)” or national equivalents.

3. Surface grinders.

d. Electrical discharge machines (EDM) of the non-wire type which have two
or more rotary axes which can be coordinated simultaneously for
"contouring control";

e. Machine tools for removing metals, ceramics or "composites" having all of
the following characteristics:
1. Removing material by means of any of the following:
a.  Water or other liquid jets, including those employing abrasive

additives;
b. Electron beam; or
c. "Laser" beam; and

2. Having two or more rotary axes which:
a. Can be coordinated simultaneously for "contouring control"; and
b. Have a positioning accuracy of less (better) than 0.003°;

f.  Deep-hole-drilling machines and turning machines modified for
deep-hole-drilling, having a maximum depth-of-bore capability exceeding
5,000 mm and specially designed components therefor.

2B002 Numerically controlled machine tools using a magnetorheological finishing
(MRF) process equipped to produce non-spherical surfaces and having any of
the following characteristics:
a. Finishing the form to less (better) than 1.0 um; or
b. Finishing to a roughness less (better) than 100 nm rms.

Technical Note:
For the purposes of 2B002, MRF is a material removal process using an abrasive
magnetic fluid whose viscosity is controlled by a magnetic field.

2B003 "Numerically controlled" or manual machine tools, and specially designed
components, controls and accessories therefor, specially designed for the
shaving, finishing, grinding or honing of hardened (R¢ = 40 or more) spur,
helical and double-helical gears with a pitch diameter exceeding 1,250 mm and a
face width of 15% of pitch diameter or larger finished to a quality of AGMA 14
or better (equivalent to ISO 1328 class 3).

Manufacturers calculating positioning accuracy in accordance with ISO 230/2 (1997) should consult the
competent authorities of the Member State in which they are established
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2B004

2B005

Hot "isostatic presses", having all of the following, and specially designed
components and accessories therefor:
N.B.: SEE ALSO 2B104 and 2B204.

a. A controlled thermal environment within the closed cavity and a chamber
cavity with an inside diameter of 406 mm or more; and
b. Any of the following:
1. A maximum working pressure exceeding 207 MPa;
2. A controlled thermal environment exceeding 1,773 K (1,500°C); or
3. A facility for hydrocarbon impregnation and removal of resultant
gaseous degradation products.

Technical Note:

The inside chamber dimension is that of the chamber in which both the working

temperature and the working pressure are achieved and does not include

fixtures. That dimension will be the smaller of either the inside diameter of the

pressure chamber or the inside diameter of the insulated furnace chamber,

depending on which of the two chambers is located inside the other.

N.B. For specially designed dies, moulds and tooling see 1B003, 9B009 and the
Munitions List.

Equipment specially designed for the deposition, processing and in-process
control of inorganic overlays, coatings and surface modifications, as follows, for
non-electronic substrates, by processes shown in the Table and associated Notes
following 2E003.1., and specially designed automated handling, positioning,
manipulation and control components therefor:

a. Chemical vapour deposition (CVD) production equipment having all of the
following:
N.B.: SEE ALSO 2B105.
1. Process modified for one of the following:
a. Pulsating CVD;
b. Controlled nucleation thermal deposition (CNTD); or
c. Plasma enhanced or plasma assisted CVD; and
2. Any of the following:
a. Incorporating high vacuum (equal to or less than 0.01 Pa) rotating
seals; or
b. Incorporating in situ coating thickness control;

b. Ion implantation production equipment having beam currents of 5 mA or
more;

c. Electron beam physical vapour deposition (EB-PVD) production equipment
incorporating power systems rated for over 80 kW, having any of the
following:

1. A liquid pool level "laser" control system which regulates precisely the
ingots feed rate; or
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2B005 c. continued

2B006

2. A computer controlled rate monitor operating on the principle of
photo-luminescence of the ionised atoms in the evaporant stream to
control the deposition rate of a coating containing two or more
elements;

Plasma spraying production equipment having any of the following

characteristics:

1. Operating at reduced pressure controlled atmosphere (equal to or less
than 10 kPa measured above and within 300 mm of the gun nozzle
exit) in a vacuum chamber capable of evacuation down to 0.01 Pa prior
to the spraying process; or

2. Incorporating in situ coating thickness control;

Sputter deposition production equipment capable of current densities of
2
0.1 mA/mm or higher at a deposition rate of 15 pm/h or more;

Cathodic arc deposition production equipment incorporating a grid of
electromagnets for steering control of the arc spot on the cathode;

Ion plating production equipment allowing for the in situ measurement of
any of the following:

1. Coating thickness on the substrate and rate control; or

2. Optical characteristics.

2B005 does not control chemical vapour deposition, cathodic arc,
sputter deposition, ion plating or ion implantation equipment specially
designed for cutting or machining tools.

Dimensional inspection or measuring systems, equipment and "electronic
assemblies", as follows:

N.B.:

b.

Computer controlled or "numerically controlled" co-ordinate measuring
machines (CMM), having a three dimensional (volumetric) maximum
permissible error of indication (MPEg) at any point within the operating
range of the machine (i.e., within the length of axes) equal to or less (better)
than (1.7 + L/1,000) um (L is the measured length in mm) tested according
to ISO 10360-2 (2001);

SEE ALSO 2B206.

Linear and angular displacement measuring instruments, as follows:

1. Linear displacement measuring instruments having any of the
following:
Technical Note:
For the purpose of 2B006.b.1. 'linear displacement’ means the change
of distance between the measuring probe and the measured object.
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2B006 b. continued

a. Non-contact type measuring systems with a "resolution" equal to
or less (better) than 0.2 um within a measuring range up to
0.2 mm;

b. Linear voltage differential transformer systems having all of the
following characteristics:
1. "Linearity" equal to or less (better) than 0.1% within a
measuring range up to 5 mm; and
2. Drift equal to or less (better) than 0.1% per day at a standard
ambient test room temperature +1 K;

c. Measuring systems having all of the following:
1. Containing a "laser"; and
2. Maintaining, for at least 12 hours, over a temperature range
of £1 K around a standard temperature and at a standard
pressure, all of the following:
a. A "resolution" over their full scale of 0.1 um or less
(better); and
b. A "measurement uncertainty" equal to or less (better)
than (0.2 + L/2,000) pm (L is the measured length in
mm); or
d. "Electronic assemblies" specially designed to provide feedback
capability in systems specified in 2B006.b.1.c.;

Note:  2B006.b.1. does not control measuring interferometer
systems, with an automatic control system that is designed to
use no feedback techniques, containing a "laser"” to measure
slide movement errors of machine-tools, dimensional
inspection machines or similar equipment.

2. Angular displacement measuring instruments having an "angular
position deviation" equal to or less (better) than 0.00025°;
Note: 2B006.b.2. does not control optical instruments, such as
autocollimators, using collimated light (e.g. laser light) to
detect angular displacement of a mirror.

c. Equipment for measuring surface irregularities, by measuring optical scatter
as a function of angle, with a sensitivity of 0.5 nm or less (better).

Note:  Machine tools which can be used as measuring machines are
controlled if they meet or exceed the criteria specified for the machine
tool function or the measuring machine function.
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2B007

2B008

2B009

"Robots" having any of the following characteristics and specially designed
controllers and "end-effectors” therefor:
N.B.:  SEE ALSO 2B207.

a. Capable in real time of full three-dimensional image processing or full
three-dimensional 'scene analysis' to generate or modify "programs" or to
generate or modify numerical program data;

Technical Note:

The 'scene analysis' limitation does not include approximation of the third
dimension by viewing at a given angle, or limited grey scale interpretation
for the perception of depth or texture for the approved tasks (2 1/2 D).

b. Specially designed to comply with national safety standards applicable to
explosive munitions environments;

c. Specially designed or rated as radiation-hardened to withstand a total

radiation dose greater than 5 x 103 Gy (silicon) without operational
degradation; or

Techncial Note:

The term Gy(silicon) refers to the energy in Joules per kilogram absorbed
by an unshielded silicon sample when exposed to ionising radiation.

o

. Specially designed to operate at altitudes exceeding 30,000 m.

Assemblies or units, specially designed for machine tools, or dimensional
inspection or measuring systems and equipment, as follows:

a. Linear position feedback units (e.g., inductive type devices, graduated
scales, infrared systems or "laser" systems) having an overall "accuracy"

less (better) than (800 + (600 x L x 10-3)) nm (L equals the effective length
in mm);
N.B.: For "laser" systems see also Note to 2B006.b.1.

b. Rotary position feedback units (e.g., inductive type devices, graduated
scales, infrared systems or "laser" systems) having an "accuracy" less
(better) than 0.00025°;

N.B.: For "laser" systems see also Note to 2B006.b. 1.

c. "Compound rotary tables" and "tilting spindles", capable of upgrading,
according to the manufacturer's specifications, machine tools to or above
the levels specified in 2B.

Spin-forming machines and flow-forming machines, which, according to the
manufacturer's technical specification, can be equipped with "numerical control"
units or a computer control and having all of the following:

N.B.:  SEE ALSO 2B109 AND 2B209.

a. Two or more controlled axes of which at least two can be coordinated
simultaneously for "contouring control"; and
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2B009 continued

2B104

2B105

2B109

2B116

b. A roller force more than 60 kN.

Technical Note:
Machines combining the function of spin-forming and flow-forming are for the
purpose of 2B009 regarded as flow-forming machines.

"Isostatic presses", not controlled in 2B004, having all of the following:
N.B.: SEE ALSO 2B204.

a. Maximum working pressure of 69 MPa or greater;

b. Designed to achieve and maintain a controlled thermal environment of
873 K (600°C) or greater; and

c. Possessing a chamber cavity with an inside diameter of 254 mm or greater.

Chemical vapour deposition (CVD) furnaces, not controlled in 2B005.a.,
designed or modified for the densification of carbon-carbon composites.

Flow-forming machines, not controlled in 2B009, and specially designed
components as follows:
N.B.: SEE ALSO 2B209.

a. Flow-forming machines having all of the following:

1. According to the manufacturer's technical specification, can be
equipped with "numerical control" units or a computer control, even
when not equipped with such units; and

2. With more than two axes which can be coordinated simultaneously for
"contouring control".

b. Specially designed components for flow-forming machines specified in
2B009 or 2B109.a.

Note:  2B109 does not control machines that are not usable in the production
of propulsion components and equipment (e.g. motor cases) for
systems specified in 94005, 94007.a. or 94105.a.

Technical Note:
Machines combining the function of spin-forming and flow-forming are for the
purpose of 2B109 regarded as flow-forming machines.

Vibration test systems, equipment and components therefor, as follows:

a. Vibration test systems employing feedback or closed loop techniques and
incorporating a digital controller, capable of vibrating a system at an
acceleration equal to or greater than 10 g rms between 20 Hz and 2 kHz and
imparting forces equal to or greater than 50 kN, measured 'bare table';
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2B116 continued

b.

Digital controllers, combined with specially designed vibration test
software, with a "real-time bandwidth" greater than 5 kHz designed for use
with vibration test systems specified in 2B116.a.;

Vibration thrusters (shaker units), with or without associated amplifiers,
capable of imparting a force equal to or greater than 50 kN, measured 'bare
table', and usable in vibration test systems specified in 2B116.a.;

Test piece support structures and electronic units designed to combine
multiple shaker units in a system capable of providing an effective
combined force of 50 kN, measured 'bare table', or greater, and usable in
vibration systems specified in 2B116.a.

Technical Note:
In 2B116, 'bare table' means a flat table, or surface, with no fixture or fittings.

2B117 Equipment and process controls, not controlled in 2B004, 2B005.a., 2B104 or
2B105, designed or modified for densification and pyrolysis of structural
composite rocket nozzles and reentry vehicle nose tips.
2B119 Balancing machines and related equipment, as follows:
N.B.: SEE ALSO 2B219.
a. Balancing machines having all the following characteristics:
1. Not capable of balancing rotors/assemblies having a mass greater than
3 kg;
2. Capable of balancing rotors/assemblies at speeds greater than
12,500 rpm;
3. Capable of correcting unbalance in two planes or more; and
4. Capable of balancing to a residual specific unbalance of 0.2 g mm per
kg of rotor mass;
Note:  2Bl119.a. does not control balancing machines designed or
modified for dental or other medical equipment.
b. Indicator heads designed or modified for use with machines specified in
2B119.a.
Technical Note:
Indicator heads are sometimes known as balancing instrumentation.
2B120 Motion simulators or rate tables having all of the following characteristics:
a. Two axes or more;
b.  Slip rings capable of transmitting electrical power and/or signal
information; and
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2B120 continued

c. Having any of the following characteristics:
1. For any single axis having all of the following:
a. Capable of rates of 400 degrees/s or more, or 30 degrees/s or less;
and
b. A rate resolution equal to or less than 6 degrees/s and an accuracy
equal to or less than 0.6 degrees/s;
2. Having a worst-case rate stability equal to or better (less) than plus or
minus 0.05 % averaged over 10 degrees or more; or
3. A positioning accuracy equal to or better than 5 arc second.

Note:  2BI120 does not control rotary tables designed or modified for machine
tools or for medical equipment. For controls on machine tool rotary
tables see 2B00S.

2B121 Positioning tables (equipment capable of precise rotary positioning in any axes),
not controlled in 2B120, having all the following characteristics:

a. Two axes or more; and
b. A positioning accuracy equal to or better than 5 arc second.

Note:  2BI121 does not control rotary tables designed or modified for machine
tools or for medical equipment. For controls on machine tool rotary
tables see 2B00S.

2B122 Centrifuges capable of imparting accelerations above 100 g and having slip rings
capable of transmitting electrical power and signal information.

2B201 Machine tools and any combination thereof, not controlled in 2B001, as follows,
for removing or cutting metals, ceramics or "composites", which, according to
the manufacturer’s technical specification, can be equipped with electronic
devices for simultaneous "contouring control" in two or more axes:

a. Machine tools for milling, having any of the following characteristics:

1. Positioning accuracies with "all compensations available" equal to or
less (better) than 6 um according to ISO 230/2 (1988)* or national
equivalents along any linear axis; or

2. Two or more contouring rotary axes;

Note:  2B201.a. does not control milling machines having the following

characteristics:

a. X-axis travel greater than 2 m; and

b.  Overall positioning accuracy on the x-axis more (worse)
than 30 um.

Manufacturers calculating positioning accuracy in accordance with ISO 230/2 (1997) should consult the
competent authorities of the Member State in which they are established
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2B201 continued

b. Machine tools for grinding, having any of the following characteristics:

1. Positioning accuracies with "all compensations available" equal to or
less (better) than 4 um according to ISO 230/2 (1988)° or national
equivalents along any linear axis; or

2. Two or more contouring rotary axes.

Note:  2B201.b. does not control the following grinding machines:

a.  Cylindrical external, internal, and external-internal grinding
machines having all of the following characteristics:
1. Limited to a maximum workpiece capacity of 150 mm or

length, and

2. Axes limited to x, z and c;

b.  Jig grinders that do not have a z-axis or a w-axis with an
overall positioning accuracy less (better) than 4 um
according to ISO 230/2 (1988)"° or national equivalents.

Note 1: 2B201 does not control special purpose machine tools limited to the
manufacture of any of the following parts:
a. Gears;
b.  Crankshafts or camshafts;
c. Tools or cutters,
d.  Extruder worms.

Note 2: A machine tool having at least two of the three turning, milling or
grinding capabilities (e.g., a turning machine with milling capability),
must be evaluated against each applicable entry 2B001.a. or 2B201.a.
or b.

2B204 "Isostatic presses", not controlled in 2B004 or 2B104, and related
equipment, as follows:

a. "Isostatic presses" having both of the following characteristics:
1. Capable of achieving a maximum working pressure of 69 MPa or
greater; and
2. A chamber cavity with an inside diameter in excess of 152 mm;

b. Dies, moulds and controls, specially designed for "isostatic presses"
specified in 2B204.a.

Manufacturers calculating positioning accuracy in accordance with ISO 230/2 (1997) should consult the
competent authorities of the Member State in which they are established
Manufacturers calculating positioning accuracy in accordance with ISO 230/2 (1997) should consult the
competent authorities of the Member State in which they are established
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2B204 continued

2B206

Technical Note:

In 2B204 the inside chamber dimension is that of the chamber in which both the
working temperature and the working pressure are achieved and does not
include fixtures. That dimension will be the smaller of either the inside diameter
of the pressure chamber or the inside diameter of the insulated furnace chamber,
depending on which of the two chambers is located inside the other.

Dimensional inspection machines, instruments or systems, not controlled in
2B006, as follows:

a. Computer controlled or numerically controlled dimensional inspection
machines having both of the following characteristics:
1. Two or more axes; and
2. A one-dimensional length "measurement uncertainty" equal to or less
(better) than (1.25 + L/1000) um tested with a probe of an "accuracy"
of less (better) than 0.2 um (L is the measured length in millimetres)
(Ref.:VDI/VDE 2617 Parts 1 and 2);

b. Systems for simultaneous linear-angular inspection of hemishells, having
both of the following characteristics:

1. "Measurement uncertainty" along any linear axis equal to or less
(better) than 3.5 um per 5 mm; and
2. "Angular position deviation" equal to or less than 0.02°.

Note 1:  Machine tools that can be used as measuring machines are controlled
if they meet or exceed the criteria specified for the machine tool
function or the measuring machine function.
Note 2: A machine specified in 2B206 is controlled if it exceeds the control
threshold anywhere within its operating range.
Technical Notes:
1. The probe used in determining the measurement uncertainty of a
dimensional inspection system shall be described in VDI/VDE 2617 parts 2,
3 and 4.
2. All parameters of measurement values in 2B206 represent plus/minus i.e.,
not total band.
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2B207

2B209

2B219

2B225

"Robots", "end-effectors" and control units, not controlled in 2B007, as follows:

a. "Robots" or "end-effectors" specially designed to comply with national
safety standards applicable to handling high explosives (for example,
meeting electrical code ratings for high explosives);

b. Control units specially designed for any of the "robots" or "end-effectors"
specified in 2B207.a.

Flow forming machines, spin forming machines capable of flow forming
functions, not controlled in 2B009 or 2B109, and mandrels, as follows:

a. Machines having both of the following characteristics:
1. Three or more rollers (active or guiding); and
2. Which, according to the manufacturer's technical specification, can be
equipped with "numerical control" units or a computer control;

b. Rotor-forming mandrels designed to form cylindrical rotors of inside
diameter between 75 mm and 400 mm.

Note:  2B209.a. includes machines which have only a single roller designed
to deform metal plus two auxiliary rollers which support the mandrel,
but do not participate directly in the deformation process.

Centrifugal multiplane balancing machines, fixed or portable, horizontal or
vertical, as follows:

a. Centrifugal balancing machines designed for balancing flexible rotors
having a length of 600 mm or more and having all of the following
characteristics:

1.  Swing or journal diameter greater than 75 mm;
2. Mass capability of from 0.9 to 23 kg ; and
3. Capable of balancing speed of revolution greater than 5,000 r.p.m.;

b. Centrifugal balancing machines designed for balancing hollow cylindrical
rotor components and having all of the following characteristics:
1. Journal diameter greater than 75 mm,;
2. Mass capability of from 0.9 to 23 kg;
3. Capable of balancing to a residual imbalance equal to or less than
0.01 kg x mm/kg per plane; and
4. Belt drive type.

Remote manipulators that can be used to provide remote actions in
radiochemical separation operations or hot cells, having either of the following
characteristics:

a. A capability of penetrating 0.6 m or more of hot cell wall (through-the-wall
operation); or
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2B225 continued

b. A capability of bridging over the top of a hot cell wall with a thickness of
0.6 m or more (over-the-wall operation).
Technical Note:

Remote manipulators provide translation of human operator actions to a remote
operating arm and terminal fixture. They may be of 'master/slave’ type or
operated by joystick or keypad.

2B226 Controlled atmosphere (vacuum or inert gas) induction furnaces, and power
supplies therefor, as follows:

N.B:

SEE ALSO 3B.

Furnaces having all of the following characteristics:
1. Capable of operation above 1,123 K (850°C);
2. Induction coils 600 mm or less in diameter; and
3. Designed for power inputs of 5 kW or more;

Power supplies, with a specified power output of 5 kW or more, specially
designed for furnaces specified in 2B226.a.

Note:  2B226.a. does not control furnaces designed for the processing of

semiconductor wafers.

2B227 Vacuum or other controlled atmosphere metallurgical melting and casting
furnaces and related equipment as follows:

a.

Arc remelt and casting furnaces having both of the following

characteristics:

1. Consumable electrode capacities between 1,000 cm’® and 20,000 cm’,
and

2. Capable of operating with melting temperatures above 1,973 K
(1,700°C);

Electron beam melting furnaces and plasma atomization and melting

furnaces, having both of the following characteristics:

1. A power of 50 kW or greater; and

2. Capable of operating with melting temperatures above 1,473 K
(1,200°C).

Computer control and monitoring systems specially configured for any of
the furnaces specified in 2B227.a. or b.
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2B228

2B230

2B231

Rotor fabrication or assembly equipment, rotor straightening equipment,
bellows-forming mandrels and dies, as follows:

a. Rotor assembly equipment for assembly of gas centrifuge rotor tube
sections, baffles, and end caps;
Note:  2B228.a. includes precision mandrels, clamps, and shrink fit
machines.

b. Rotor straightening equipment for alignment of gas centrifuge rotor tube
sections to a common axis;
Technical Note:
In 2B228.b. such equipment normally consists of precision measuring
probes linked to a computer that subsequently controls the action of, for
example, pneumatic rams used for aligning the rotor tube sections.

c. Bellows-forming mandrels and dies for producing single-convolution
bellows.
Technical Note:
In 2B228.c. the bellows have all of the following characteristics:
1. Inside diameter between 75 mm and 400 mm;
2. Length equal to or greater than 12.7 mm;
3. Single convolution depth greater than 2 mm, and
4.  Made of high-strength aluminium alloys, maraging steel or high
strength "fibrous or filamentary materials".

"Pressure transducers" capable of measuring absolute pressures at any point in
the range 0 to 13 kPa and having both of the following characteristics:

a. Pressure sensing elements made of or protected by aluminium, aluminium
alloy, nickel or nickel alloy with more than 60% nickel by weight; and

b. Having either of the following characteristics:
1. A full scale of less than 13 kPa and an 'accuracy' of better than + 1% of
full-scale; or
2. A full scale of 13 kPa or greater and an 'accuracy' of better than
+ 130 Pa.

Technical Note:
For the purposes of 2B230, 'accuracy’ includes non-linearity, hysteresis and
repeatability at ambient temperature.

Vacuum pumps having all of the following characteristics:
a. Input throat size equal to or greater than 380 mm;

b. Pumping speed equal to or greater than 15 m*/s; and
c. Capable of producing an ultimate vacuum better than 13 mPa.

132

Defence and Strategic Goods List Amendment 2006

DSGL_Amendment_2006

Federal Register of Legislative Instruments F2006L.03230



Amendment of Defence and Strategic Goods List Schedule 1

2B231 continued

Technical Notes:

1.  The pumping speed is determined at the measurement point with nitrogen
gas or air.

2. The ultimate vacuum is determined at the input of the pump with the input
of the pump blocked off.

2B232 Multistage light gas guns or other high-velocity gun systems (coil,
electromagnetic, and electrothermal types, and other advanced systems) capable
of accelerating projectiles to 2 km/s or greater.

2B350 Chemical manufacturing facilities, equipment and components, as follows:

a. Reaction vessels or reactors, with or without agitators, with total internal
(geometric) volume greater than 0.1 m® (100 litres) and less than 20 m’
(20,000 litres), where all surfaces that come in direct contact with the
chemical(s) being processed or contained are made from any of the
following materials:

Alloys with more than 25% nickel and 20% chromium by weight;

Fluoropolymers;

Glass (including vitrified or enamelled coating or glass lining);

Nickel or alloys with more than 40% nickel by weight;

Tantalum or tantalum alloys;

Titanium or titanium alloys; or

Zirconium or zirconium alloys;

Al

b. Agitators for use in reaction vessels or reactors specified in 2B350.a.; and
impellers, blades or shafts designed for such agitators, where all surfaces of
the agitator that come in direct contact with the chemical(s) being processed
or contained are made from any of the following materials:

Alloys with more than 25% nickel and 20% chromium by weight;

Fluoropolymers;

Glass (including vitrified or enamelled coatings or glass lining);

Nickel or alloys with more than 40% nickel by weight;

Tantalum or tantalum alloys;

Titanium or titanium alloys; or

Zirconium or zirconium alloys;

Nk

c. Storage tanks, containers or receivers with a total internal (geometric)
volume greater than 0.1 m® (100 litres) where all surfaces that come in
direct contact with the chemical(s) being processed or contained are made
from any of the following materials:

Alloys with more than 25% nickel and 20% chromium by weight;

Fluoropolymers;

Glass (including vitrified or enamelled coatings or glass lining);

Nickel or alloys with more than 40% nickel by weight;

Tantalum or tantalum alloys;

Titanium or titanium alloys; or

Zirconium or zirconium alloys;

NV AE LD -
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2B350 continued

d.

Heat exchangers or condensers with a heat transfer surface area greater than
0.15 m?, and less than 20 m%; and tubes, plates, coils or blocks (cores)
designed for such heat exchangers or condensers, where all surfaces that
come in direct contact with the chemical(s) being processed are made from
any of the following materials:

Alloys with more than 25% nickel and 20% chromium by weight;
Fluoropolymers;

Glass (including vitrified or enamelled coatings or glass lining);
Graphite or 'carbon graphite';

Nickel or alloys with more than 40% nickel by weight;

Tantalum or tantalum alloys;

Titanium or titanium alloys;

Zirconium or zirconium alloys;

Silicon carbide; or

0. Titanium carbide;

SO RN RN =

Distillation or absorption columns of internal diameter greater than 0.1 m;
and liquid distributors, vapour distributors or liquid collectors designed for
such distillation or absorption columns, where all surfaces that come in
direct contact with the chemical(s) being processed are made from any of
the following materials:

Alloys with more than 25% nickel and 20% chromium by weight;
Fluoropolymers;

Glass (including vitrified or enamelled coatings or glass lining);
Graphite or 'carbon graphite';

Nickel or alloys with more than 40% nickel by weight;

Tantalum or tantalum alloys;

Titanium or titanium alloys; or

Zirconium or zirconium alloys;

PRNAN B =

Remotely operated filling equipment in which all surfaces that come in
direct contact with the chemical(s) being processed are made from any of
the following materials:

1. Alloys with more than 25% nickel and 20% chromium by weight; or
2. Nickel or alloys with more than 40% nickel by weight;

Valves with nominal sizes greater than 10 mm and casings (valve bodies) or
preformed casing liners designed for such valves, in which all surfaces that
come in direct contact with the chemical(s) being processed or contained
are made from any of the following materials:

Alloys with more than 25% nickel and 20% chromium by weight;
Fluoropolymers;

Glass (including vitrified or enamelled coatings or glass lining);
Nickel or alloys with more than 40% nickel by weight;

Tantalum or tantalum alloys;

Titanium or titanium alloys; or

Zirconium or zirconium alloys;

NoVvnAE LD
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2B350 continued

h.

Multi-walled piping incorporating a leak detection port, in which all
surfaces that come in direct contact with the chemical(s) being processed or
contained are made from any of the following materials:

Alloys with more than 25% nickel and 20% chromium by weight;
Fluoropolymers;

Glass (including vitrified or enamelled coatings or glass lining);
Graphite or 'carbon graphite';

Nickel or alloys with more than 40% nickel by weight;

Tantalum or tantalum alloys;

Titanium or titanium alloys; or

Zirconium or zirconium alloys;

PRNAN RN =

Multiple-seal and seal-less pumps, with manufacturer's specified maximum
flow-rate greater than 0.6 m*/hour, or vacuum pumps with manufacturer's
specified maximum flow-rate greater than 5 m’/hour (under standard
temperature (273 K (0°C)) and pressure (101.3 kPa) conditions); and
casings (pump bodies), preformed casing liners, impellers, rotors or jet
pump nozzles designed for such pumps, in which all surfaces that come in
direct contact with the chemical(s) being processed are made from any of
the following materials:

1. Alloys with more than 25% nickel and 20% chromium by weight;
2. Ceramics;

3. Ferrosilicon;

4. Fluoropolymers;

5. Glass (including vitrified or enamelled coatings or glass lining);
6. Graphite or 'carbon graphite';

7. Nickel or alloys with more than 40% nickel by weight;

8. Tantalum or tantalum alloys;

9. Titanium or titanium alloys; or

10. Zirconium or zirconium alloys;

j.  Incinerators designed to destroy chemicals specified in entry 1C350, having
specially designed waste supply systems, special handling facilities and an
average combustion chamber temperature greater than 1,273 K (1,000°C),
in which all surfaces in the waste supply system that come into direct
contact with the waste products are made from or lined with any of the
following materials:
1. Alloys with more than 25% nickel and 20% chromium by weight;
2. Ceramics; or
3. Nickel or alloys with more than 40% nickel by weight.

Technical Note:

'‘Carbon graphite' is a composition consisting of amorphous carbon and
graphite, in which the graphite content is eight percent or more by weight.
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2B351 Toxic gas monitoring systems, as follows; and dedicated detectors therefor:

a.

Designed for continuous operation and usable for the detection of chemical
warfare agents or chemicals specified in 1C350, at concentrations of less
than 0.3 mg/m’; or

Designed for the detection of cholinesterase-inhibiting activity.

2B352 Equipment capable of use in handling biological materials, as follows:

a.

Complete biological containment facilities at P3, P4 containment level;
Technical Note:

P3 or P4 (BL3, BL4, L3, L4) containment levels are as specified in the
WHO Laboratory Biosafety manual (2™ edition, Geneva 1993).

Fermenters capable of cultivation of pathogenic "microorganisms", viruses
or capable of toxin production, without the propagation of aerosols, and
having a total capacity of 20 litres or more;

Technical Note:

Fermenters include bioreactors, chemostats and continuous-flow systems.

Centrifugal separators, capable of continuous separation without the
propagation of aerosols, having all the following characteristics:

1. Flow rate exceeding 100 litres per hour;

2. Components of polished stainless steel or titanium;

3. One or more sealing joints within the steam containment area; and
4. Capable of in-situ steam sterilisation in a closed state;

Technical Note:

Centrifugal separators include decanters.

Cross (tangential) flow filtration equipment and components as follows:
1. Cross (tangential) flow filtration equipment capable of separation of
pathogenic micro-organisms, viruses, toxins or cell cultures, without the
propagation of aerosols, having both of the following characteristics:
a. A total filtration area equal to or greater thanl m*; and
b.  Capable of being sterilised or disinfected in-situ;
Technical Note:
In 2B352.d.1.b. sterilised denotes the elimination of all viable
microbes from the equipment through the use of either physical
(e.g. steam) or chemical agents. Disinfected denotes the
destruction of potential microbial infectivity in the equipment
through the use of chemical agents with a germicidal effect.
Disinfection and sterilisation are distinct from sanitisation, the
latter referring to cleaning procedures designed to lower the
microbial content of equipment without necessarily achieving
elimination of all microbial infectivity or viability.
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2B352 d. continued

2C

2D

2D001

2D002

2. Cross (tangential) flow filtration components (e.g. modules,
elements, cassettes, cartridges, units or plates) with filtration area equal to
or greater than 0.2 m* for each component and designed for use in cross
(tangential) flow filtration equipment specified in 2B352.d.;

Note:  2B352.d. does not control reverse osmosis equipment, as
specified by the manufacturer.

e. Steam sterilisable freeze drying equipment with a condenser capacity
exceeding 10 kg of ice in 24 hours and less than 1,000 kg of ice in 24 hours;

f.  Protective and containment equipment, as follows:
1. Protective full or half suits, or hoods dependent upon a tethered
external air supply and operating under positive pressure;
Note: 2B352.f 1. does not control suits designed to be worn with
self-contained breathing apparatus.
2. Class III biological safety cabinets or isolators with similar
performance standards;
Note: In 2B352.f.2., isolators include flexible isolators, dry boxes,
anaerobic chambers, glove boxes and laminar flow hoods
(closed with vertical flow).

g. Chambers designed for aerosol challenge testing with "microorganisms",
viruses or "toxins" and having a capacity of 1 m’ or greater.
Materials

None.

Software

"Software", other than that specified in 2D002, specially designed or modified
for the "development", "production” or "use" of equipment specified in 2A001 or
2B001 to 2B009.

"Software" for electronic devices, even when residing in an electronic device or
system, enabling such devices or systems to function as a "numerical control"
unit, capable of co-ordinating simultaneously more than four axes for
"contouring control".

Note 1:  2D002 does not control "software" specially designed or modified for
the operation of machine tools not specified in Category 2.
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2D002 continued

Note 2:  2D002 does not control "software" for items specified in 2B002. See
2D001 for control of "software" for items specified in 2B002.2D101 "Software"
specially designed or modified for the "use" of equipment specified in 2B104,
2B105, 2B109, 2B116,2B117 or 2B119 to 2B122.

N.B.:  SEE ALSO 9D004.

2D201 "Software" specially designed for the "use" of equipment specified in 2B204,
2B206, 2B207, 2B209, 2B219 or 2B227.

2D202 "Software" specially designed or modified for the "development", "production"
or "use" of equipment specified in 2B201.

2E Technology

2E001 "Technology" according to the General Technology Note for the "development"
of equipment or "software" specified in 2A, 2B or 2D.

2E002 "Technology" according to the General Technology Note for the "production" of
equipment specified in 2A or 2B.

2E003 Other "technology", as follows:

a. "Technology" for the "development" of interactive graphics as an integrated
part in "numerical control" units for preparation or modification of part
programs;

b. "Technology" for metal-working manufacturing processes, as follows:

1. "Technology" for the design of tools, dies or fixtures specially
designed for any of the following processes:
a. "Superplastic forming";
b. "Diffusion bonding"; or
c. "Direct-acting hydraulic pressing";

2. Technical data consisting of process methods or parameters as listed
below used to control:

a. "Superplastic forming" of aluminium alloys, titanium alloys or
"superalloys":

Surface preparation;

Strain rate;

Temperature;

Pressure;

PO
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2E003 2. continued

b. "Diffusion bonding" of "superalloys" or titanium alloys:
1. Surface preparation;
2. Temperature;
3.  Pressure;

c. "Direct-acting hydraulic pressing" of aluminium alloys or
titanium alloys:
1. Pressure;
2. Cycle time;

d. "Hot isostatic densification" of titanium alloys, aluminium alloys
or "superalloys":
1. Temperature;
2.  Pressure;
3. Cycle time;

c. "Technology" for the "development" or "production" of hydraulic
stretch-forming machines and dies therefor, for the manufacture of airframe
structures;

d. "Technology" for the "development" of generators of machine tool
instructions (e.g., part programs) from design data residing inside
"numerical control" units;

e. "Technology" for the "development" of integration "software" for
incorporation of expert systems for advanced decision support of shop floor
operations into "numerical control" units;

f.  "Technology" for the application of inorganic overlay coatings or inorganic
surface modification coatings (specified in column 3 of the following table)
to non-electronic substrates (specified in column 2 of the following table),
by processes specified in column 1 of the following table and defined in the
Technical Note.

Note:  The table and Technical Note appear after entry 2E301.

2E101 "Technology" according to the General Technology Note for the "use" of
equipment or "software" specified in 2B004, 2B009, 2B104, 2B109, 2B116,
2B119 to 2B122 or 2D101.

2E201 "Technology" according to the General Technology Note for the "use" of

equipment or "software" specified in 2A225, 2A226, 2B001, 2B006, 2B007.b.,
2B007.c., 2B008, 2B009, 2B201, 2B204, 2B206, 2B207, 2B209, 2B225 to
2B232,2D201 or 2D202.

2E301 "Technology" according to the General Technology Note for the "use" of goods
specified in 2B350 to 2B352.
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TABLE - DEPOSITION TECHNIQUES

1. Coating Process (1)°

A.  Chemical Vapour
Deposition (CVD)

2. Substrate

"Superalloys"

Ceramics (19) and Low-
expansion glasses (14)

Carbon-carbon,
Ceramic and
Metal "matrix"
"composites"

Cemented tungsten
carbide (16),
Silicon carbide (18)

Molybdenum and
Molybdenum alloys
Beryllium and

Beryllium alloys

Sensor window
materials (9)

3. Resultant Coating

Aluminides for internal
passages

Silicides

Carbides

Dielectric layers (15)
Diamond

Diamond-like carbon (17)

Silicides

Carbides

Refractory metals
Mixtures thereof (4)
Dielectric layers (15)
Aluminides

Alloyed aluminides (2)
Boron nitride

Carbides

Tungsten

Mixtures thereof (4)
Dielectric layers (15)

Dielectric layers (15)

Dielectric layers (15)
Diamond
Diamond-like carbon (17)

Dielectric layers (15)
Diamond
Diamond-like carbon (17)

The numbers in parenthesis refer to the Notes following this Table.
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Schedule 1

TABLE - DEPOSITION TECHNIQUES

1. Coating Process (1) 2. Substrate 3. Resultant Coating

B.  Thermal-Evaporation
Physical Vapour
Deposition (TE-PVD)

B.1. Physical Vapour "Superalloys" Alloyed silicides
Deposition (PVD): Alloyed aluminides (2)
Electron-Beam MCrAIX (5)
(EB-PVD) Modified zirconia (12)

Silicides
Aluminides
Mixtures thereof (4)
Ceramics (19) and Low- Dielectric layers (15)
expansion glasses (14)
Corrosion resistant MCrAIX (5)
steel (7) Modified zirconia (12)
Mixtures thereof (4)
Carbon-carbon, Silicides
Ceramic and Carbides
Metal "matrix" Refractory metals
"composites" Mixtures thereof (4)
Dielectric layers (15)
Boron nitride
Cemented tungsten Carbides
carbide (16), Tungsten
Silicon carbide (18) Mixtures thereof (4)
Dielectric layers (15)
Molybdenum and Dielectric layers (15)
Molybdenum alloys
Beryllium and Dielectric layers (15)
Beryllium alloys Borides
Beryllium
Sensor window Dielectric layers (15)
materials (9)
Titanium alloys (13) Borides
Nitrides
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TABLE - DEPOSITION TECHNIQUES
1. Coating Process (1) 2. Substrate 3. Resultant Coating
B.2. lon assisted resistive Ceramics (19) and Low- Dielectric layers (15)
heating Physical Vapour expansion glasses (14) Diamond-like carbon (17)
Deposition (PVD)
(Ion Plating)
Carbon-carbon, Dielectric layers (15)
Ceramic and Metal
"matrix" "composites"
Cemented tungsten Dielectric layers (15)
carbide (16),
Silicon carbide
Molybdenum and
Molybdenum alloys Dielectric layers (15)
Beryllium and
Beryllium alloys Dielectric layers (15)
Sensor window Dielectric layers (15)
materials (9) Diamond-like carbon (17)
B.3. Physical Vapour Ceramics (19) and Low- Silicides
Deposition (PVD): expansion glasses (14) Dielectric layers (15)
"Laser" Vaporization Diamond-like carbon (17)
Carbon-carbon, Dielectric layers (15)
Ceramic and Metal
"matrix" "composites"
Cemented tungsten Dielectric layers (15)
carbide (16),
Silicon carbide
Molybdenum and Dielectric layers (15)
Molybdenum alloys
Beryllium and Dielectric layers (15)
Beryllium alloys
Sensor window Dielectric layers (15)
materials (9) Diamond-like carbon
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Schedule 1

TABLE - DEPOSITION TECHNIQUES

1. Coating Process (1) 2. Substrate 3. Resultant Coating
B.4. Physical Vapour "Superalloys" Alloyed silicides
Deposition (PVD): Alloyed aluminides (2)
Cathodic Arc Discharge MCrAIX (5)
Polymers (11) and Borides
Organic "matrix" Carbides
"composites" Nitrides
Diamond-like carbon (17)
C.  Pack cementation Carbon-carbon, Silicides
(see A above for Ceramic and Carbides
out-of-pack Metal "matrix" Mixtures thereof (4)
cementation) (10) "composites"
Titanium alloys (13) Silicides
Aluminides
Alloyed aluminides (2)
Refractory metals Silicides
and alloys (8) Oxides
D. Plasma spraying "Superalloys" MCrAIX (5)
Modified zirconia (12)
Mixtures thereof (4)

Aluminium alloys (6)

Refractory metals
and alloys (8)

Abradable Nickel-Graphite
Abradable materials
containing Ni-Cr-Al
Abradable Al-Si-Polyester
Alloyed aluminides (2)

MCrAIX (5)

Modified zirconia (12)
Silicides

Mixtures thereof (4)
Aluminides

Silicides

Carbides
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TABLE - DEPOSITION TECHNIQUES

1. Coating Process (1) 2. Substrate 3. Resultant Coating
D.  (continued) Corrosion resistant MCrAIX (5)
steel (7) Modified zirconia (12)
Mixtures thereof (4)
Titanium alloys (13) Carbides
Aluminides
Silicides
Alloyed aluminides (2)

Abradable Nickel-Graphite
Abradable materials
containing Ni-Cr-Al
Abradable Al-Si-Polyester

E.  Slurry Deposition Refractory metals Fused silicides
and alloys (8) Fused aluminides
except for resistance
heating elements

Carbon-carbon, Silicides
Ceramic and Carbides
Metal "matrix" Mixtures thereof (4)
"composites"
F. Sputter Deposition "Superalloys" Alloyed silicides
Alloyed aluminides (2)

Noble metal modified
aluminides (3)
MCrAIX (5)

Modified zirconia (12)
Platinum

Mixtures thereof (4)

Ceramics and Low- Silicides

expansion glasses (14) Platinum
Mixtures thereof (4)
Dielectic layers (15)
Diamond-like carbon (17)
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TABLE - DEPOSITION TECHNIQUES

1. Coating Process (1) 2. Substrate 3. Resultant Coating
F. (continued) Titanium alloys (13) Borides
Nitrides
Oxides
Silicides
Aluminides
Alloyed aluminides (2)
Carbides
Carbon-carbon, Silicides
Ceramic and Metal Carbides
"matrix" "composites" Refractory metals
Mixtures thereof (4)
Dielectric layers (15)
Boron nitride
Cemented tungsten Carbides
carbide (16), Tungsten
Silicon carbide (18) Mixtures thereof (4)

Dielectric layers (15)
Boron nitride

Molybdenum and
Molybdenum alloys Dielectric layers (15)
Beryllium and Borides
Beryllium alloys Dielectric layers (15)
Beryllium
Sensor window Dielectric layers (15)
materials (9) Diamond-like carbon (17)
Refractory metals Aluminides
and alloys (8) Silicides
Oxides
Carbides
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TABLE - DEPOSITION TECHNIQUES

1. Coating Process (1) 2. Substrate 3. Resultant Coating
G.  Jon Implantation High temperature Additions of
bearing steels Chromium

Tantalum or
Niobium (Columbium)

Titanium alloys (13) Borides
Nitrides
Beryllium and Borides
Beryllium alloys
Cemented tungsten Carbides
carbide (16) Nitrides
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TABLE - DEPOSITION TECHNIQUES — NOTES

1. The term 'coating process' includes coating repair and refurbishing as well as
original coating.

2. The term 'alloyed aluminide coating' includes single or multiple-step coatings in
which an element or elements are deposited prior to or during application of the
aluminide coating, even if these elements are deposited by another coating
process. It does not, however, include the multiple use of single-step pack
cementation processes to achieve alloyed aluminides.

3. The term 'noble metal modified aluminide' coating includes multiple-step
coatings in which the noble metal or noble metals are laid down by some other
coating process prior to application of the aluminide coating.

4. The term 'mixtures thereof includes infiltrated material, graded compositions,
co-deposits and multilayer deposits and are obtained by one or more of the
coating processes specified in the Table.

5. 'MCrAIX' refers to a coating alloy where M equals cobalt, iron, nickel or
combinations thereof and X equals hafnium, yttrium, silicon, tantalum in any
amount or other intentional additions over 0.01 weight percent in various
proportions and combinations, except:

a. CoCrAlY coatings which contain less than 22 weight percent of chromium,
less than 7 weight percent of aluminium and less than 2 weight percent of
yttrium;

b. CoCrAlY coatings which contain 22 to 24 weight percent of chromium,
10 to 12 weight percent of aluminium and 0.5 to 0.7 weight percent of
yttrium; or

c. NiCrAlY coatings which contain 21 to 23 weight percent of chromium, 10 to
12 weight percent of aluminium and 0.9 to1.1 weight percent of yttrium.

6. The term 'aluminium alloys' refers to alloys having an ultimate tensile strength
of 190 MPa or more measured at 293 K (20°C).

7.  The term 'corrosion resistant steel' refers to AISI (American Iron and Steel
Institute) 300 series or equivalent national standard steels.

8.  'Refractory metals and alloys' include the following metals and their alloys:
niobium (columbium), molybdenum, tungsten and tantalum.

9. 'Sensor window materials', as follows: alumina, silicon, germanium, zinc
sulphide, zinc selenide, gallium arsenide, diamond, gallium phosphide, sapphire
and the following metal halides: sensor window materials of more than 40 mm
diameter for zirconium fluoride and hafnium fluoride.

10. "Technology" for single-step pack cementation of solid airfoils is not controlled

by Category 2.
11. 'Polymers', as follows: polyimide, polyester, polysulphide, polycarbonates and
polyurethanes.
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12.

13.

14.

15.

16.

17.

18.

19.

'Modified zirconia' refers to additions of other metal oxides (e.g., calcia,
magnesia, yttria, hafnia, rare earth oxides) to zirconia in order to stabilise certain
crystallographic phases and phase compositions. Thermal barrier coatings made
of zirconia, modified with calcia or magnesia by mixing or fusion, are not
controlled.

'Titanium alloys' refers only to aerospace alloys having an ultimate tensile
strength of 900 MPa or more measured at 293 K (20°C).

'Low-expansion glasses' refers to glasses which have a coefficient of thermal
expansion of 1 x 10-7 K-! or less measured at 293 K (20°C).

'Dielectric layers' are coatings constructed of multi-layers of insulator materials
in which the interference properties of a design composed of materials of various
refractive indices are used to reflect, transmit or absorb various wavelength
bands. Dielectric layers refers to more than four dielectric layers or
dielectric/metal "composite" layers.

'Cemented tungsten carbide' does not include cutting and forming tool materials
consisting of tungsten carbide/(cobalt, nickel), titanium carbide/(cobalt, nickel),
chromium carbide/nickel-chromium and chromium carbide/nickel.

"Technology" specially designed to deposit diamond-like carbon on any of the
following is not controlled:

magnetic disk drives and heads, equipment for the manufacture of disposables,
valves for faucets, acoustic diaphragms for speakers, engine parts for
automobiles, cutting tools, punching-pressing dies, office automation equipment,
microphones or medical devices or moulds, for casting or moulding of plastics,
manufactured from alloys containing less than 5% beryllium.

'Silicon carbide' does not include cutting and forming tool materials.
Ceramic substrates, as used in this entry, does not include ceramic materials

containing 5% by weight, or greater, clay or cement content, either as separate
constituents or in combination.
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TABLE - DEPOSITION TECHNIQUES - TECHNICAL NOTE

Processes specified in Column 1 of the Table are defined as follows:

a. Chemical Vapour Deposition (CVD) is an overlay coating or surface
modification coating process wherein a metal, alloy, "composite", dielectric or
ceramic is deposited upon a heated substrate. Gaseous reactants are decomposed
or combined in the vicinity of a substrate resulting in the deposition of the
desired elemental, alloy or compound material on the substrate. Energy for this
decomposition or chemical reaction process may be provided by the heat of the
substrate, a glow discharge plasma, or "laser" irradiation.

N.B.1 CVD includes the following processes: directed gas flow out-of-pack
deposition, pulsating CVD, controlled nucleation thermal deposition
(CNTD), plasma enhanced or plasma assisted CVD processes.

Pack denotes a substrate immersed in a powder mixture.

The gaseous reactants used in the out-of-pack process are produced
using the same basic reactions and parameters as the pack cementation
process, except that the substrate to be coated is not in contact with the
powder mixture.

Z|Z
jvsllive)
[OSR\S]

b. Thermal Evaporation-Physical Vapour Deposition (TE-PVD) is an overlay
coating process conducted in a vacuum with a pressure less than 0.1 Pa wherein
a source of thermal energy is used to vaporize the coating material. This process
results in the condensation, or deposition, of the evaporated species onto
appropriately positioned substrates.

The addition of gases to the vacuum chamber during the coating process to
synthesize compound coatings is an ordinary modification of the process.

The use of ion or electron beams, or plasma, to activate or assist the coating's
deposition is also a common modification in this technique. The use of monitors
to provide in-process measurement of optical characteristics and thickness of
coatings can be a feature of these processes.

Specific TE-PVD processes are as follows:

1. Electron Beam PVD uses an electron beam to heat and evaporate the
material which forms the coating;

2. lon Assisted Resistive Heating PVD employs electrically resistive heating
sources in combination with impinging ion beam(s) to produce a controlled
and uniform flux of evaporated coating species;

3. "Laser" Vaporization uses either pulsed or continuous wave "laser" beams to
vaporize the material which forms the coating;
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4. Cathodic Arc Deposition employs a consumable cathode of the material
which forms the coating and has an arc discharge established on the surface
by a momentary contact of a ground trigger. Controlled motion of arcing
erodes the cathode surface creating a highly ionized plasma. The anode can
be either a cone attached to the periphery of the cathode, through an
insulator, or the chamber. Substrate biasing is used for non line-of-sight
deposition.

N.B. This definition does not include random cathodic arc deposition with
non-biased substrates.

5. lon Plating is a special modification of a general TE-PVD process in which a
plasma or an ion source is used to ionize the species to be deposited, and a
negative bias is applied to the substrate in order to facilitate the extraction of
the species from the plasma. The introduction of reactive species,
evaporation of solids within the process chamber, and the use of monitors to
provide in-process measurement of optical characteristics and thicknesses of
coatings are ordinary modifications of the process.

Pack Cementation is a surface modification coating or overlay coating process

wherein a substrate is immersed in a powder mixture (a pack), that consists of:

1. The metallic powders that are to be deposited (usually aluminium,
chromium, silicon or combinations thereof);

2. An activator (normally a halide salt); and

3. An inert powder, most frequently alumina.

The substrate and powder mixture is contained within a retort which is heated to
between 1,030 K (757°C) and 1,375 K (1,102°C) for sufficient time to deposit
the coating.

Plasma Spraying is an overlay coating process wherein a gun (spray torch)
which produces and controls a plasma accepts powder or wire coating materials,
melts them and propels them towards a substrate, whereon an integrally bonded
coating is formed. Plasma spraying constitutes either low pressure plasma
spraying or high velocity plasma spraying.

N.B.1  Low pressure means less than ambient atmospheric pressure.
N.B.2  High velocity refers to nozzle-exit gas velocity exceeding 750 m/s
calculated at 293 K (20°C) at 0.1 MPa.

Slurry Deposition is a surface modification coating or overlay coating process
wherein a metallic or ceramic powder with an organic binder is suspended in a
liquid and is applied to a substrate by either spraying, dipping or painting,
subsequent air or oven drying, and heat treatment to obtain the desired coating.

Sputter Deposition is an overlay coating process based on a momentum transfer
phenomenon, wherein positive ions are accelerated by an electric field towards
the surface of a target (coating material). The kinetic energy of the impacting
ions is sufficient to cause target surface atoms to be released and deposited on an
appropriately positioned substrate.
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N.B.1 The Table refers only to triode, magnetron or reactive sputter
deposition which is used to increase adhesion of the coating and rate of
deposition and to radio frequency (RF) augmented sputter deposition
used to permit vaporisation of non-metallic coating materials.

N.B.2 Low-energy ion beams (less than 5 keV) can be used to activate the

deposition.

g. lon Implantation is a surface modification coating process in which the element
to be alloyed is ionized, accelerated through a potential gradient and implanted
into the surface region of the substrate. This includes processes in which ion
implantation is performed simultaneously with electron beam physical vapour
deposition or sputter deposition.
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CATEGORY 3 - ELECTRONICS

3A Systems, Equipment and Components

Note 1: The control status of equipment and components described in 34001 or
34002, other than those described in 34001.a.3. to 34001.a.10. or
34001.a.12., which are specially designed for or which have the same
functional characteristics as other equipment is determined by the
control status of the other equipment.

Note 2: The control status of integrated circuits described in 34001.a.3. to
34001.a.9. or 34001.a.12. which are unalterably programmed or
designed for a specific function for another equipment is determined by
the control status of the other equipment.

N.B.: When the manufacturer or applicant cannot determine the
control status of the other equipment, the control status of the
integrated circuits is determined in 34001.a.3. to 34001.a.9.
and 34001.a.12.

If the integrated circuit is a silicon-based "microcomputer
microcircuit” or microcontroller microcircuit described in
34001.a.3. having an operand (data) word length of 8 bit or
less, the control status of the integrated circuit is determined
in 34001.a.3.

3A001 Electronic components, as follows:
a. General purpose integrated circuits, as follows:

Note 1: The control status of wafers (finished or unfinished), in which the
function has been determined, is to be evaluated against the
parameters of 34001 .a.

Note 2: Integrated circuits include the following types:
"Monolithic integrated circuits";
"Hybrid integrated circuits";
"Multichip integrated circuits";
"Film type integrated circuits”, including silicon-on-sapphire
integrated circuits,
"Optical integrated circuits".

1. Integrated circuits, designed or rated as radiation hardened to withstand
any of the following:

a. A total dose of 5 x 10° Gy (silicon) or higher;

b. A dose rate upset of 5 x 106 Gy (silicon)/s or higher; or

c. A fluence (integrated flux) of neutrons (1 MeV equivalent) of 5 x
10" n/em® or higher on silicon, or its equivalent for other
materials;
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3A001 a. 1. continued

Note: 3A4001.a.1.c. does not apply to Metal Insulator
Semiconductors (MIS).

2. "Microprocessor microcircuits", "microcomputer microcircuits",
microcontroller microcircuits, storage integrated circuits manufactured
from a compound semiconductor, analogue-to-digital converters,
digital-to-analogue converters, electro-optical or "optical integrated
circuits" designed for "signal processing", field programmable logic
devices, neural network integrated circuits, custom integrated circuits
for which either the function is unknown or the control status of the
equipment in which the integrated circuit will be used is unknown, Fast
Fourier Transform (FFT) processors, electrical erasable programmable
read-only memories (EEPROMSs), flash memories or static
random-access memories (SRAMs), having any of the following:

a. Rated for operation at an ambient temperature above 398 K
(125°C);

b. Rated for operation at an ambient temperature below 218 K
(-55°C); or

c. Rated for operation over the entire ambient temperature range
from 218 K (-55°C) to 398 K (125°C);

Note:  34001.a.2. does not apply to integrated circuits for civil

automobiles or railway train applications.

3. "Microprocessor microcircuits", "micro-computer microcircuits" and
microcontroller microcircuits, manufactured from a compound
semiconductor and operating at a clock frequency exceeding 40 MHz;
Note:  34001.a.3. includes digital signal processors, digital array

processors and digital coprocessors.

4. Storage integrated circuits manufactured from a compound
semiconductor;

5. Analogue-to-digital and digital-to-analogue converter integrated
circuits, as follows:
a. Analogue-to-digital converters having any of the following:

N.B.SEE ALSO 3A101

1. A resolution of 8 bit or more, but less than 10 bit, with an
output rate greater than 500 million words per second;

2. A resolution of 10 bit or more, but less than 12 bit, with an
output rate greater than 200 million words per second;

3. A resolution of 12 bit with an output rate greater than
50 million words per second;

4. A resolution of more than 12 bit, but equal to or less than 14
bit, with an output rate greater than 5 million words per
second; or

5. A resolution of more than 14 bit with an output rate greater
than 1 million words per second;
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10.

b. Digital-to-analogue converters with a resolution of 12 bit or more,
and a "settling time" of less than 10 ns;

Technical Notes:

1. A resolution of n bit corresponds to a quantisation of 2" levels.

2. The number of bits in the output word is equal to the resolution of
the analogue-to-digital converter.

3. The output rate is the maximum output rate of the converter,
regardless of the architecture or oversampling. Vendors may also
refer to the output rate as sampling rate, conversion rate or
throughput rate. 1t is often specified in megaghertz (MHz) or
mega samples per second (MSPS).

4.  For the purpose of measuring output rate, one output word per
second is equivalent to one Hertz or one sample per second.

Electro-optical and "optical integrated circuits" designed for "signal
processing" having all of the following:

a. One or more than one internal "laser" diode;

b.  One or more than one internal light detecting element; and

c. Optical waveguides;

Field programmable logic devices having any of the following:

a. An equivalent usable gate count of more than 30,000 (2 input
gates);

b. A typical "basic gate propagation delay time" of less than 0.1 ns;
or

c. A toggle frequency exceeding 133 MHz;

Note: 3A4001.a.7. includes:
- Simple Programmable Logic Devices (SPLDs)
- Complex Programmable Logic Devices (CPLDs)
- Field Programmable Gate Arrays (FPGAs)
- Field Programmable Logic Arrays (FPLAs)
- Field Programmable Interconnects (FPICs)

N.B.: Field programmable logic devices are also known as field
programmable gate or field programmable logic arrays.

Deleted;
Neural network integrated circuits;

Custom integrated circuits for which the function is unknown, or the

control status of the equipment in which the integrated circuits will be

used is unknown to the manufacturer, having any of the following:

a. More than 1,000 terminals;

b. A typical "basic gate propagation delay time" of less than 0.1 ns;
or

c. An operating frequency exceeding 3 GHz;
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3A001 a. continued

11. Digital integrated circuits, other than those described in 3A001.a.3 to
3A001.a.10. and 3A001.a.12., based upon any compound
semiconductor and having any of the following:

a. An equivalent gate count of more than 3000 (2 input gates); or
b. A toggle frequency exceeding 1.2 GHz;

12. Fast Fourier Transform (FFT) processors having a rated execution time
for an N-point complex FFT of less than (N log, N) /20,480 ms, where

N is the number of points;

Technical Note:

When N is equal to 1,024 points, the formula in 34001.a.12. gives an
execution time of 500 us.

b. Microwave or millimetre wave components, as follows:

1. Electronic vacuum tubes and cathodes, as follows:

Note 1: 3A4001.b.1. does not control tubes designed or rated for
operation in any frequency band which meets all of the
following characteristics:

a. Does not exceed 31.8 GHz, and
b.  Is "allocated by the ITU" for radio-communications
services, but not for radio-determination.

Note 2:  3A4001.b.1. does not control non-"space-qualified"” tubes
which meet all of the following characteristics:

a. An average output power equal to or less than 50 W;
and

b.  Designed or rated for operation in any frequency band
which meets all of the following characteristics:
1. Exceeds 31.8 GHz but does not exceed 43.5 GHz;
and
2. Is "allocated by the ITU" for radio-communications

services, but not for radio-determination.

a. Travelling wave tubes, pulsed or continuous wave, as follows:

1. Operating at frequencies exceeding 31.8 GHz;

2. Having a cathode heater element with a turn on time to rated
RF power of less than 3 seconds;

3. Coupled cavity tubes, or derivatives thereof, with a
"fractional bandwidth" of more than 7% or a peak power
exceeding 2.5 kW;

4. Helix tubes, or derivatives thereof, with any of the following
characteristics:

a. An "instantaneous bandwidth" of more than one octave,
and average power (expressed in kW) times frequency
(expressed in GHz) of more than 0.5;

b. An "instantaneous bandwidth" of one octave or less, and
average power (expressed in kW) times frequency
(expressed in GHz) of more than 1; or

c. Being "space qualified";
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b.

Crossed-field amplifier tubes with a gain of more than 17 dB;

Impregnated cathodes designed for electronic tubes producing a
continuous emission current density at rated operating conditions

exceeding 5 A/cmz;

2. Microwave monolithic integrated circuits (MMIC) power amplifiers
having any of the following:

a.

f.
ote

Rated for operation at frequencies exceeding 3.2 GHz up to and
including 6 GHz and with an average output power greater than
4W (36 dBm) with a "fractional bandwidth" greater than 15%;
Rated for operation at frequencies exceeding 6 GHz up to and
including 16 GHz and with an average output power greater than
1W (30 dBm) with a "fractional bandwidth" greater than 10%;
Rated for operation at frequencies exceeding 16 GHz up to and
including 31.8 GHz and with an average output power greater
than 0.8W (29 dBm) with a "fractional bandwidth" greater than
10%;

Rated for operation at frequencies exceeding 31.8 GHz up to and
including 37.5 GHz;

Rated for operation at frequencies exceeding 37.5 GHz up to and
including 43.5 GHz and with an average output power greater
than 0.25W (24 dBm) with a "fractional bandwidth" greater than
10%; or

Rated for operation at frequencies exceeding 43.5 GHz.

1: 3A4001.b.2. does not control broadcast satellite equipment

designed or rated to operate in the frequency range of
40.5 GHz to 42.5 GHz.

Note 2:  The control status of the MMIC whose rated operating

frequency includes frequencies listed in more than one
frequency range, as defined by 34001.b.2.a. to 34001.b.2.f.,
is determined by the lowest average output power control
threshold.

Note 3: Notes I and 2 in the chapeau to Category 3 mean that 34001.b.2.

does not control MMIC:s if they are specially designed for other
applications, e.g., telecommunications, radar, automobiles.

3. Discrete microwave transistors having any of the following:

a.

Rated for operation at frequencies exceeding 3.2 GHz up to and
including 6 GHz and having an average output power greater than
60W (47.8 dBm);

Rated for operation at frequencies exceeding 6 GHz up to and
including 31.8 GHz and having an average output power greater
than 20W (43 dBm);

Rated for operation at frequencies exceeding 31.8 GHz up to and
including 37.5 GHz and having an average output power greater
than 0.5W (27 dBm);
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3A001 b. 3. continued

d.

€.
ot

Rated for operation at frequencies exceeding 37.5 GHz up to and
including 43.5 GHz and having an average output power greater
than 1W (30 dBm); or

Rated for operation at frequencies exceeding 43.5 GHz.

e:  The control status of a transistor whose rated operating

frequency includes frequencies listed in more than one
frequency range, as defined by 34001.b.3.a. to 34001b.3.e.,
is determined by the lowest average output power control
threshold.

Microwave solid state amplifiers and microwave assemblies/modules
containing microwave amplifiers, having any of the following:

a.

Rated for operation at frequencies exceeding 3.2 GHz up to and
including 6 GHz and with an average output power greater than 60W
(47.8 dBm) with a "fractional bandwidth" greater than 15%;

Rated for operation at frequencies exceeding 6 GHz up to and

including 31.8 GHz and with an average output power greater than

15W (42 dBm) with a "fractional bandwidth" greater than 10%;

Rated for operation at frequencies exceeding 31.8 GHz up to and

including 37.5 GHz;

Rated for operation at frequencies exceeding 37.5 GHz up to and

including 43.5 GHz and with an average output power greater than

1W (30 dBm) with a "fractional bandwidth" greater than 10%;

Rated for operation at frequencies exceeding 43.5 GHz; or

Rated for operation at frequencies above 3.2 GHz and having all of

the following:

1. An average output power (in watts), P, greater than 150
divided by the maximum operating frequency (in GHz)
squared [P>150 W*Gsz/fGHZZ];

2. A fractional bandwidth of 5% or greater; and

3. Any two sides perpendicular to one another with length d (in
cm) equal to or less than 15 divided by the lowest operating
frequency in GHz [d< 15cm*GHz/ fgy,).

Technical Note:

3.2 GHz should be used as the lowest operating frequency
(fou,) in the formula in 34001.b.4.1.3., for amplifiers that
have a rated operating range extending downward to 3.2
GHz and below [d< 15cm*GHz/3.2 GHz].

MMIC power amplifiers should be evaluated against the
criteria in 34001.5.2.

Note 1: 3A4001.b.4. does not control broadcast satellite equipment

designed or rated to operate in the frequency range of 40.5 to
42.5 GHz.

Note 2:  The control status of an item whose rated operating

frequency includes frequencies listed in more than one
frequency range, as defined by 34001.b.4.a. to 34001.b.4.e.,
is determined by the lowest average output power control

threshold.
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C.

5.

Electronically or magnetically tunable band-pass or band-stop filters
having more than 5 tunable resonators capable of tuning across a 1.5:1
frequency band (f _ /f . )in less than 10 us having any of the
following:

a. A band-pass bandwidth of more than 0.5% of centre frequency; or

b. A band-stop bandwidth of less than 0.5% of centre frequency;
Deleted;

Mixers and converters designed to extend the frequency range of
equipment described in 3A002.c., 3A002.e. or 3A002.f. beyond the
limits stated therein;

Microwave power amplifiers containing tubes specified in 3A001.b.
and having all of the following:

a. Operating frequencies above 3 GHz;

b. An average output power density exceeding 80 W/kg; and

c. A volume of less than 400 cm ;

Note:  3A4001.b.8. does not control equipment designed or rated for
operation in any frequency band which is "allocated by the
ITU" for radio-communications services, but not for
radio-determination.

Acoustic wave devices, as follows, and specially designed components
therefor:

1.

Surface acoustic wave and surface skimming (shallow bulk) acoustic
wave devices (i.e., "signal processing" devices employing elastic
waves in materials), having any of the following:
a. A carrier frequency exceeding 2.5 GHz;
b. A carrier frequency exceeding 1 GHz, but not exceeding 2.5 GHz,
and having any of the following:
1. A frequency side-lobe rejection exceeding 55 dB,;
2. A product of the maximum delay time and the bandwidth
(time in ps and bandwidth in MHz) of more than 100;
3. A bandwidth greater than 250 MHz; or
4. A dispersive delay of more than 10 ps; or
c. A carrier frequency of 1 GHz or less, having any of the following:
1. A product of the maximum delay time and the bandwidth
(time in ps and bandwidth in MHz) of more than 100;
2. A dispersive delay of more than 10 ps; or
3. A frequency side-lobe rejection exceeding 55 dB and a
bandwidth greater than 50 MHz;

Bulk (volume) acoustic wave devices (i.e., "signal processing" devices
employing elastic waves) which permit the direct processing of signals
at frequencies exceeding 1 GHz;
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3A001 c. continued

Acoustic-optic "signal processing”" devices employing interaction
between acoustic waves (bulk wave or surface wave) and light waves
which permit the direct processing of signals or images, including
spectral analysis, correlation or convolution;

Electronic devices and circuits containing components, manufactured from
"superconductive" materials specially designed for operation at
temperatures below the "critical temperature" of at least one of the
"superconductive" constituents, with any of the following:

1.

Current switching for digital circuits using "superconductive" gates
with a product of delay time per gate (in seconds) and power
dissipation per gate (in watts) of less than 10™* J; or

Frequency selection at all frequencies using resonant circuits with
Q-values exceeding 10,000;

High energy devices, as follows:

1.

Batteries and photovoltaic arrays, as follows:

Note: 34001 .e.1. does not control batteries with volumes equal to

or less than 27 cm’ (e.g., standard C-cells or R14 batteries).

a. Primary cells and batteries having an 'energy density' exceeding
480 Wh/kg and rated for operation in the temperature range from
below 243 K (-30°C) to above 343 K (70°C);

b. Rechargeable cells and batteries having an 'energy density'
exceeding 150 Wh/kg after 75 charge/discharge cycles at a
discharge current equal to C/5 hours (C being the nominal
capacity in ampere hours) when operating in the temperature
range from below 253 K (-20°C) to above 333 K (60°C);

Technical Note:

'Energy density' is obtained by multiplying the average power in watts

(average voltage in volts times average current in amperes) by the

duration of the discharge in hours to 75% of the open circuit voltage

divided by the total mass of the cell (or battery) in kg.

c. "Space qualified" and radiation hardened photovoltaic arrays with
a specific power exceeding 160 W/m? at an operating temperature

of 301 K (28°C) under a tungsten illumination of 1 kW/m2 at
2,800 K (2,527°C);

High energy storage capacitors, as follows:
N.B.: SEE ALSO 3A201.a.
a. Capacitors with a repetition rate of less than 10 Hz (single shot
capacitors) having all of the following:
1. A voltage rating equal to or more than 5 kV;
2. An energy density equal to or more than 250 J/kg; and
3. A total energy equal to or more than 25 kJ;
b. Capacitors with a repetition rate of 10 Hz or more (repetition rated
capacitors) having all of the following:
1. A voltage rating equal to or more than 5 kV;
2. An energy density equal to or more than 50 J/kg;
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3. A total energy equal to or more than 100 J; and
4. A charge/discharge cycle life equal to or more than 10,000;

3. "Superconductive" electromagnets and solenoids specially designed to
be fully charged or discharged in less than one second, having all of
the following:

N.B.: SEE ALSO 3A201.b.

Note: 34001.e.3. does not control "superconductive"”
electromagnets or solenoids specially designed for Magnetic
Resonance Imaging (MRI) medical equipment.

a. Energy delivered during the discharge exceeding 10 kJ in the first

second;

b. Inner diameter of the current carrying windings of more than

250 mm; and
c. Rated for a magnetic induction of more than 8 T or "overall

2
current density" in the winding of more than 300 A/mm ;

f.  Rotary input type shaft absolute position encoders having any of the

following:
1. A resolution of better than 1 part in 265,000 (18 bit resolution) of full
scale; or

2. An accuracy better than & 2.5 seconds of arc.

3A002 General purpose electronic equipment, as follows:
a. Recording equipment, as follows, and specially designed test tape therefor:

1. Analogue instrumentation magnetic tape recorders, including those
permitting the recording of digital signals (e.g. using a high density
digital recording (HDDR) module), having any of the following:

a. A bandwidth exceeding 4 MHz per electronic channel or track;
b. A bandwidth exceeding 2 MHz per electronic channel or track and
having more than 42 tracks; or
c. A time displacement (base) error, measured in accordance with
applicable IRIG or EIA documents, of less than + 0.1 ps;
Note:  Analogue magnetic tape recorders specially designed for
civilian video purposes are not considered to be
instrumentation tape recorders.

2. Digital video magnetic tape recorders having a maximum digital
interface transfer rate exceeding 360 Mbit/s;

Note: 34002.a.2. does not control digital video magnetic tape
recorders specially designed for television recording using a
signal format, which may include a compressed signal
format, standardised or recommended by the ITU, the IEC,
the SMPTE, the EBU, the ETSI or the IEEE for civil
television applications.
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Digital instrumentation magnetic tape data recorders employing helical

scan techniques or fixed head techniques, having any of the following:

a. A maximum digital interface transfer rate exceeding 175 Mbit/s;

or

b. Being "space qualified";

Note:  34002.a.3. does not control analogue magnetic tape
recorders equipped with HDDR conversion electronics and
configured to record only digital data.

Equipment, having a maximum digital interface transfer rate exceeding
175 Mbit/s, designed to convert digital video magnetic tape recorders
for use as digital instrumentation data recorders;

Waveform digitisers and transient recorders having all of the

following:

a. Digitising rate equal to or more than 200 million samples per
second and a resolution of 10 bit or more; and

b. A continuous throughput of 2 Gbit/s or more;

Technical Note:

For those instruments with a parallel bus architecture, the continuous

throughput rate is the highest word rate multiplied by the number of

bits in a word.

Continuous throughput is the fastest data rate the instrument can

output to mass storage without the loss of any information whilst

sustaining the sampling rate and analogue-to-digital conversion.

Digital instrumentation data recorders, using magnetic disk storage
technique, having all of the following:
Digitising rate equal to or more than 100 million samples per
second and a resolution of 8 bit or more; and

b. A continuous throughput of 1 Gbit/s or more;

b. "Frequency synthesiser

nn

electronic assemblies" having a "frequency

switching time" from one selected frequency to another of less than 1 ms;

c. Radio frequency "signal analysers", as follows:

1.

"Signal analysers" capable of analysing frequencies exceeding

31.8 GHz but but not exceeding 37.5 GHz and having a 3 dB

resolution bandwidth (RBW) exceeding 10 MHz;

"Signal analysers" capable of analysing frequencies exceeding

43.5 GHz;

"Dynamic signal analysers" having a "real-time bandwidth" exceeding

500 kHz;

Note:  3A4002.c.3. does not control those "dynamic signal analysers'
using only constant percentage bandwidth filters (also known
as octave or fractional octave filters).

’
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d. Frequency synthesised signal generators producing output frequencies, the
accuracy and short term and long term stability of which are controlled,
derived from or disciplined by the internal master frequency, and having
any of the following:

1. A maximum synthesised frequency exceeding31.8 GHz but not
exceeding 43.5 GHz and rated to generate a pulse duration of less than
100 ns;

2. A maximum synthesised frequency exceeding 43.5 GHz;

3. A "frequency switching time" from one selected frequency to another
of less than 1 ms; or

4. A single sideband (SSB) phase noise better than -(126 + 20 log, ,F -

20 log,,f) in dBc/Hz, where F is the off-set from the operating
frequency in Hz and f'is the operating frequency in MHz;

Technical Note:

For the purposes of 34002.d. 1., 'pulse duration' is defined as the time
interval between the leading edge of the pulse achieving 90% of the
peak and the trailing edge of the pulse achieving 10% of the peak.

Note:  3A4002.d. does not control equipment in which the output
frequency is either produced by the addition or subtraction of two
or more crystal oscillator frequencies, or by an addition or
subtraction followed by a multiplication of the result.

e. Network analysers with a maximum operating frequency exceeding
43.5 GHz;

f.  Microwave test receivers having all of the following:
1. A maximum operating frequency exceeding 43.5 GHz; and
2. Being capable of measuring amplitude and phase simultaneously;

g. Atomic frequency standards having any of the following:

1. Long-term stability (aging) less (better) than 1 x 10-11/m0nth; or

2. Being "space qualified".

Note:  34002.g.1. does not control non-"space qualified" rubidium
standards.

3A003 Spray cooling thermal management systems employing closed loop fluid
handling and reconditioning equipment in a sealed enclosure where a dielectric
fluid is sprayed onto electronic components using specially designed spray
nozzles that are designed to maintain electronic components within their
operating temperature range, and specially designed components therefor.
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3A101 Electronic equipment, devices and components, not controlled in 3A001, as
follows:

a. Analogue-to-digital converters, usable in "missiles", designed to meet
military specifications for ruggedized equipment;

b.  Accelerators capable of delivering electromagnetic radiation produced by
bremsstrahlung from accelerated electrons of 2 MeV or greater, and systems
containing those accelerators.

Note:  34101.b. above does not specify equipment specially designed for
medical purposes.

3A201 Electronic components, not controlled in 3A001, as follows;

a. Capacitors having either of the following sets of characteristics:

1. a. Voltage rating greater than 1.4 kV;
b. Energy storage greater than 10 J;
c. Capacitance greater than 0.5 pF; and
d. Series inductance less than 50 nH; or
2. a. Voltage rating greater than 750 V;
b. Capacitance greater than 0.25 pF; and

c. Series inductance less than 10 nH;

b.  Superconducting solenoidal electromagnets having all of the following
characteristics:
1. Capable of creating magnetic fields greater than 2 T;

A ratio of length to inner diameter greater than 2;

Inner diameter greater than 300 mm; and

Magnetic field uniform to better than 1% over the central 50% of the

inner volume;

Note:  34201.b. does not control magnets specially designed for and
exported 'as parts of' medical nuclear magnetic resonance (NMR)
imaging systems. The phrase 'as part of' does not necessarily
mean physical part in the same shipment, separate shipments
from different sources are allowed, provided the related export
documents clearly specify that the shipments are dispatched 'as
part of' the imaging systems.

E

c. Flash X-ray generators or pulsed electron accelerators having either of the
following sets of characteristics:
1. a. An accelerator peak electron energy of 500 keV or greater but less
than 25 MeV; and

b. With a 'figure of merit' (K) of 0.25 or greater; or
An accelerator peak electron energy of 25 MeV or greater; and

2. a.
b. A 'peak power' greater than 50 MW.
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3A201 c. continued

Note:  3A4201.c. does not control accelerators that are component parts
of devices designed for purposes other than electron beam or
X-ray radiation (electron microscopy, for example) nor those
designed for medical purposes:

Technical Notes:

1. The 'figure of merit' K is defined as:

K = 1.7x10°vV*%0
Vis the peak electron energy in million electron volts.

If the accelerator beam pulse duration is less than or equal to 1 us,
then Q is the total accelerated charge in Coulombs. If the accelerator
beam pulse duration is greater than 1 us, then Q is the maximum
accelerated charge in 1 us.

O equals the integral of i with respect to t, over the lesser of 1 us or
the time duration of the beam pulse (Q = /idt), where i is beam current
in amperes and t is time in seconds.

2. 'Peak power' = (peak potential in volts) x (peak beam current in
amperes).

3. In machines based on microwave accelerating cavities, the time
duration of the beam pulse is the lesser of 1 us or the duration of the
bunched beam packet resulting from one microwave modulator pulse.

4. In machines based on microwave accelerating cavities, the peak beam
current is the average current in the time duration of a bunched beam
packet.

3A225 Frequency changers or generators, not controlled in 0B001.b.13., having all of
the following characteristics:

a. Multiphase output capable of providing a power of 40 W or greater;

b. Capable of operating in the frequency range between 600 and 2000 Hz;
c. Total harmonic distortion better (less) than 10%; and

d. Frequency control better (less) than 0.1%.

Technical Note:

Frequency changers in 34225 are also known as converters or inverters.

3A226 High-power direct current power supplies, not controlled in 0B001.j.6., having
both of the following characteristics:

a. Capable of continuously producing, over a time period of 8 hours, 100 V or
greater with current output of 500 A or greater; and
b.  Current or voltage stability better than 0.1% over a time period of 8 hours.
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3A227 High-voltage direct current power supplies, not controlled in 0B001.j.5., having
both of the following characteristics:

a.

b.

Capable of continuously producing, over a time period of 8 hours, 20 kV or
greater with current output of 1 A or greater; and
Current or voltage stability better than 0.1% over a time period of 8 hours.

3A228 Switching devices, as follows:

a.

Cold-cathode tubes, whether gas filled or not, operating similarly to a spark
gap, having all of the following characteristics:

1. Containing three or more electrodes;

2. Anode peak voltage rating of 2.5 kV or more;

3. Anode peak current rating of 100 A or more; and

4. Anode delay time of 10 ps or less;

Note: 34228 includes gas krytron tubes and vacuum sprytron tubes.

Triggered spark-gaps having both of the following characteristics:
1. Ananode delay time of 15 us or less; and
2. Rated for a peak current of 500 A or more;

Modules or assemblies with a fast switching function having all of the
following characteristics:

1. Anode peak voltage rating greater than 2 kV;

2. Anode peak current rating of 500 A or more; and

3. Turn-on time of 1 us or less.
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3A229 Firing sets and equivalent high-current pulse generators as follows:
N.B.: SEE ALSO ML4.b.
a. Explosive detonator firing sets designed to drive multiple controlled
detonators specified in 3A232;
b. Modular electrical pulse generators (pulsers) having all of the following
characteristics:
1. Designed for portable, mobile, or ruggedized-use;
2. Enclosed in a dust-tight enclosure;
3. Capable of delivering their energy in less than 15 pus;
4. Having an output greater than 100 A;
5. Having a 'rise time' of less than 10 ps into loads of less than 40 ohms;
6. No dimension greater than 254 mm;
7. Weight less than 25 kg; and
8.  Specified for use over an extended temperature range 223 K (-50°C) to
373 K (100°C) or specified as suitable for aerospace applications.
Note: 3A4229.b. includes xenon flash-lamp drivers.
Technical Note:
In 34229.b.5. 'rise time' is defined as the time interval from 10% to 90%
current amplitude when driving a resistive load.
3A230 High-speed pulse generators having both of the following characteristics:
a. Output voltage greater than 6 V into a resistive load of less than 55 ohms,
and
b. 'Pulse transition time' less than 500 ps.
Technical Note:
In 34230, 'pulse transition time' is defined as the time interval between 10% and
90% voltage amplitude.
3A231 Neutron generator systems, including tubes, having both of the following
characteristics:
a. Designed for operation without an external vacuum system; and
b. Utilizing electrostatic acceleration to induce a tritium-deuterium nuclear
reaction.
3A232 Detonators and multipoint initiation systems, as follows:
N.B.: SEE ALSO ML4.b.
a. Electrically driven explosive detonators, as follows:
1. Exploding bridge (EB);
2. Exploding bridge wire (EBW);
3. Slapper;
4. Exploding foil initiators (EFI);
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3A232 continued

3A233

b. Arrangements using single or multiple detonators designed to nearly
simultaneously initiate an explosive surface over greater than 5,000 mm®
from a single firing signal with an initiation timing spread over the surface
of less than 2.5 ps.

Note: 34232 does not control detonators using only primary explosives, such
as lead azide.

Technical Note:

In 34232 the detonators of concern all utilise a small electrical conductor
(bridge, bridge wire or foil) that explosively vapourises when a fast,
high-current electrical pulse is passed through it. In nonslapper types, the
exploding conductor starts a chemical detonation in a contacting high-explosive
material such as PETN (Pentaerythritoltetranitrate). In slapper detonators, the
explosive vapourisation of the electrical conductor drives a flyer or slapper
across a gap and the impact of the slapper on an explosive starts a chemical
detonation. The slapper in some designs is driven by a magnetic force. The
term exploding foil detonator may refer to either an EB or a slapper-type
detonator. Also, the word initiator is sometimes used in place of the word
detonator.

Mass spectrometers, not controlled in 0B002.g., capable of measuring ions of
230 atomic mass units or greater and having a resolution of better than 2 parts in
230, as follows, and ion sources therefor:

a. Inductively coupled plasma mass spectrometers (ICP/MS);
b. Glow discharge mass spectrometers (GDMS);
¢. Thermal ionization mass spectrometers (TIMS);

d. Electron bombardment mass spectrometers which have a source chamber
constructed from, lined with or plated with materials resistant to UFg;

e. Molecular beam mass spectrometers having either of the following
characteristics:

1. A source chamber constructed from, lined with or plated with stainless
steel or molybdenum and equipped with a cold trap capable of cooling
to 193 K (-80°C) or less; or

2. A source chamber constructed from, lined with or plated with materials
resistant to UFg;

f.  Mass spectrometers equipped with a microfluorination ion source designed
for actinides or actinide fluorides.
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3B

3B001

Test, Inspection and Production Equipment

Equipment for the manufacturing of semiconductor devices or materials, as
follows, and specially designed components and accessories therefor:

a. Equipment designed for epitaxial growth, as follows:

1.

3.

Equipment capable of producing a layer of any material other than
silicon with a thickness uniform to less than = 2.5% across a distance
of 75 mm or more;

Metal organic chemical vapour deposition (MOCVD) reactors
specially designed for compound semiconductor crystal growth by the
chemical reaction between materials specified in 3C003 or 3C004;
Molecular beam epitaxial growth equipment using gas or solid sources;

b. Equipment designed for ion implantation, having any of the following:

1.
2.

3.
4.

A beam energy (accelerating voltage) exceeding 1MeV;

Being specially designed and optimised to operate at a beam energy
(accelerating voltage) of less than 2 keV;

Direct write capability; or

A beam energy of 65 keV or more and a beam current of 45 mA or
more for high energy oxygen implant into a heated semiconductor
material "substrate";

c. Anisotropic plasma dry etching equipment, as follows:

1.

Equipment with cassette-to-cassette operation and load-locks, and

having any of the following:

a. Designed or optimised to produce critical dimensions of 180 nm
or less with + 5% 3 sigma precision; or

b. Designed for generating less than 0.04 particles/cm” with a
measurable particle size greater than 0.1 pm in diameter;

Equipment specially designed for equipment specified in 3B001.e. and

having any of the following:

a. Designed or optimised to produce critical dimensions of 180 nm
or less with + 5% 3 sigma precision; or

b. Designed for generating less than 0.04 particles/cm” with a
measurable particle size greater than 0.1 pm in diameter;

d. Plasma enhanced CVD equipment, as follows:

1.

Equipment with cassette-to-cassette operation and load-locks, and
designed according to the manufacturer's specifications or optimised
for use in the production of semiconductor devices with critical
dimensions of 180 nm or less;

Equipment specially designed for equipment controlled by 3B001 ..
designed according to the manufacturer's specifications or optimised
for use in the production of semiconductor devices with critical
dimensions of 180 nm or less;
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3B001 continued

e. Automatic loading multi-chamber central wafer handling systems, having

all of the following:

1. Interfaces for wafer input and output, to which more than two pieces of
semiconductor processing equipment are to be connected; and

2. Designed to form an integrated system in a vacuum environment for
sequential multiple wafer processing;

Note:  3B001.e. does not control automatic robotic wafer handling

systems not designed to operate in a vacuum environment.

f.  Lithography equipment, as follows:
1. Align and expose step and repeat (direct step on wafer) or step and
scan (scanner) equipment for wafer processing using photo-optical or
X-ray methods, having any of the following:

a. A light source wavelength shorter than 245 nm; or

b. Capable of producing a pattern with a 'minimum resolvable
feature' size of 180 nm or less;
Technical Note:
The 'minimum resolvable feature' size is calculated by the
following formula:

MRF = (an exposure light source wavelength in nm) x (K factor)
numerical aperture

where the K factor = 0.45
MRF = minimum resolvable feature size

2. Equipment specially designed for mask making or semiconductor
device processing using deflected focussed electron beam, ion beam or
"laser" beam, having any of the following:

a. A spot size smaller than 0.2 um;

b. Being capable of producing a pattern with a feature size of less
than 1 pm; or

c. An overlay accuracy of better than + 0.20 um (3 sigma);

g. Masks and reticles designed for integrated circuits specified in 3A001;

h. Multi-layer masks with a phase shift layer.

Note: 3B001.h. does not control multi-layer masks with a phase shift
layer designed for the fabrication of memory devices not
controlled by 34001.
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3B002 Test equipment, specially designed for testing finished or unfinished
semiconductor devices, as follows, and specially designed components and
accessories therefor:

a. For testing S-parameters of transistor devices at frequencies exceeding
31.8 GHz;

b. Deleted;

c.  For testing microwave integrated circuits specified in 3A001.b.2.
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3C

3C001

3C002

3C003

3C004

Materials

Hetero-epitaxial materials consisting of a "substrate" having stacked epitaxially

grown multiple layers of any of the following:

a. Silicon;

b. Germanium;

c. Silicon carbide; or

d. I/V compounds of gallium or indium.
Technical Note:
1I/V compounds are polycrystalline or binary or complex monocrystalline
products consisting of elements of groups Il1IA and VA of Mendeleyev's
periodic classification table (e.g., gallium arsenide, gallium-aluminium
arsenide, indium phosphide).

Resist materials, as follows, and "substrates" coated with controlled resists:

a. Positive resists designed for semiconductor lithography specially adjusted
(optimised) for use at wavelengths below 350 nm;

b.  All resists designed for use with electron beams or ion beams, with a

sensitivity of 0.01 ucoulomb/mrn2 or better;

c. All resists designed for use with X-rays, with a sensitivity of 2.5 mJ/mm2 or
better;

d.  All resists optimised for surface imaging technologies, including 'silylated'
resists.
Technical Note:
'Silylation' techniques are defined as processes incorporating oxidation of
the resist surface to enhance performance for both wet and dry developing.

Organo-inorganic compounds, as follows:

a. Organo-metallic compounds of aluminium, gallium or indium having a
purity (metal basis) better than 99.999%;

b. Organo-arsenic, organo-antimony and organo-phosphorus compounds
having a purity (inorganic element basis) better than 99.999%.

Note:  3C003 only controls compounds whose metallic, partly metallic or
non-metallic element is directly linked to carbon in the organic part of
the molecule.

Hydrides of phosphorus, arsenic or antimony, having a purity better than
99.999%, even diluted in inert gases or hydrogen.

Note:  3C004 does not control hydrides containing 20% molar or more of
inert gases or hydrogen.
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3D

3D001

3D002

3D003

3D004

3D101

3E

3E001

Software

"Software" specially designed for the "development" or "production" of
equipment specified in 3A001.b. to 3A002.g. or 3B.

"Software" specially designed for the "use" of any of the following:

a. Equipment specified in 3B001.a. to f.; or
b. Equipment specified in 3B002.

'Physics-based' simulation "software" specially designed for the "development" of
lithographic, etching or deposition processes for translating masking patterns
into specific topographical patterns in conductors, dielectrics or
semiconductor materials.

Technical Note:

'"Physics-based' in 3D003 means using computations to determine a sequence of
physical cause and effect events based on physical properties (e.g., temperature,
pressure, diffusion constants and semiconductor materials properties).

Note:  Libraries, design attributes or associated data for the design of
semiconductor devices or integrated circuits are considered as
"technology".

"Software" specially designed for the "development" of the equipment specified
in 3A003.

"Software" specially designed or modified for the "use" of equipment specified
in 3A101.b.

Technology

"Technology" according to the General Technology Note for the "development"
or "production” of equipment or materials specified in 3A, 3B or 3C;

Note 1: 3E00I does not control "technology" for the "production” of
equipment or components controlled by 34003.

Note 2:  3E001 does not control "technology" for the "development” or
"production” of integrated circuits specified in 34001.a.3. to
34001.a.12., having all of the following:

1. Using "technology"” of 0.5 um or more, and
2. Not incorporating 'multi-layer structures’.
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3E001 continued

Technical Note:

The term 'multi-layer structures' does not include devices
incorporating a maximum of three metal layers and three
polysilicon layers.

3E002 "Technology" according to the General Technology Note other than that
specified in 3E001 for the "development" or "production" of "microprocessor

nn

microcircuits", "micro-computer microcircuits" and microcontroller
microcircuits having a "composite theoretical performance" ("CTP") of

530 million theoretical operations per second (Mtops) or more and an arithmetic
logic unit with an access width of 32 bits or more.

Note:  Decontrol note 2 to 3E001 also applies to 3E002.

3E003 Other "technology" for the "development" or "production" of:

&0

Vacuum microelectronic devices;

Hetero-structure semiconductor devices such as high electron mobility

transistors (HEMT), hetero-bipolar transistors (HBT), quantum well and

super lattice devices;

Note: 3E003.b. does not control technology for high electron mobility
transistors (HEMT) operating at frequencies lower than 31.8 GHz
and hetero-junction bipolar transistors (HBT) operating at
frequencies lower than 31.8 GHz.

"Superconductive" electronic devices;

Substrates of films of diamond for electronic components;

Substrates of silicon-on-insulator (SOI) for integrated circuits in which the

insulator is silicon dioxide;

Substrates of silicon carbide for electronic components;

Electronic vacuum tubes operating at frequencies of 31.8 GHz or higher.

3E101 "Technology" according to the General Technology Note for the "use" of
equipment or "software" specified in 3A001.a.1. or 2., 3A101 or 3D101.

3E102 "Technology" according to the General Technology Note for the "development”
of "software" specified in 3D101.

3E201 "Technology" according to the General Technology Note for the "use" of
equipment specified in 3A001.e.2., 3A001.e.3., 3A201, 3A225 to 3A233.
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CATEGORY 4 - COMPUTERS

Note 1: Computers, related equipment and "software" performing
telecommunications or "local area network" functions must also be
evaluated against the performance characteristics of Category 5,
Part I (Telecommunications).

Note 2:  Control units which directly interconnect the buses or channels of
central processing units, "main storage" or disk controllers are not
regarded as telecommunications equipment described in Category 5,
Part I (Telecommunications).

N.B.:  For the control status of "software" specially designed for
packet switching, see 5D001.

Note 3:  Computers, related equipment and "software" performing
cryptographic, cryptanalytic, certifiable multi-level security or
certifiable user isolation functions, or which limit electromagnetic
compatibility (EMC), must also be evaluated against the performance
characteristics in Category 5, Part 2 ("Information Security").

4A Systems, Equipment and Components

4A001 Electronic computers and related equipment, as follows, and "electronic
assemblies" and specially designed components therefor:
N.B.:  SEE ALSO 4A101.

a. Specially designed to have any of the following characteristics:
1. Rated for operation at an ambient temperature below 228 K (-45°C) or
above 358 K (85°C);
Note:  4A4001.a.1. does not apply to computers specially designed
for civil automobile or railway train applications.
2. Radiation hardened to exceed any of the following specifications:

a. Total Dose 5x 103 Gy (silicon);
6

b. Dose Rate Upset  5x 10 Gy (silicon)/s; or
-7

c. Single Event Upset 1x 10 Error/bit/day;

b. Having characteristics or performing functions exceeding the limits in
Category 5, Part 2 ("Information Security").
Note: 44001.b. does not control electronic computers and related
equipment when accompanying their user for the user’s personal
use.
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4A003 "Digital computers", "electronic assemblies", and related equipment therefor, as
follows, and specially designed components therefor:

Note 1: 44003 includes the following:

a. Vector processors;

b.  Array processors;

c.  Digital signal processors;

d.  Logic processors;

e. Equipment designed for "image enhancement";
f- Equipment designed for "signal processing".

Note 2:  The control status of the "digital computers" and related equipment
described in 44003 is determined by the control status of other
equipment or systems provided.:

a. The "digital computers" or related equipment are essential for the
operation of the other equipment or systems,

b.  The "digital computers" or related equipment are not a "principal

element"” of the other equipment or systems, and

N.B. 1:  The control status of "signal processing" or "image
enhancement"” equipment specially designed for other
equipment with functions limited to those required for
the other equipment is determined by the control status
of the other equipment even if it exceeds the "principal
element" criterion.

N.B. 2: For the control status of "digital computers" or related
equipment for telecommunications equipment, see
Category 5, Part 1 (Telecommunications).

c. The "technology" for the "digital computers" and related
equipment is determined by 4E.

a. Designed or modified for "fault tolerance";
Note:  For the purposes of 44003.a., "digital computers" and related
equipment are not considered to be designed or modified for

"fault tolerance" if they utilise any of the following:

1. Error detection or correction algorithms in "main storage'";

2. The interconnection of two "digital computers" so that, if the
active central processing unit fails, an idling but mirroring
central processing unit can continue the system's
functioning;

3. The interconnection of two central processing units by data
channels or by use of shared storage to permit one central
processing unit to perform other work until the second
central processing unit fails, at which time the first central
processing unit takes over in order to continue the system's
functioning; or
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4A003 a. continued

4.  The synchronisation of two central processing units by
"software" so that one central processing unit recognises
when the other central processing unit fails and recovers
tasks from the failing unit.

b. "Digital computers" having an "Adjusted Peak Performance" ("APP")
exceeding 0.75 Weighted TeraFLOPS (WT);

c. "Electronic assemblies" specially designed or modified for enhancing
performance by aggregation of processors so that the "APP" of the
aggregation exceeds the limit in 4A003.b.;

Note 1: 4A4003.c. applies only to "electronic assemblies" and
programmable interconnections not exceeding the limit in
4A4003.b. when shipped as unintegrated "electronic assemblies".
1t does not apply to "electronic assemblies" inherently limited by
nature of their design for use as related equipment specified in
44003.e.

Note 2:  44003.c. does not control "electronic assemblies" specially
designed for a product or family of products whose maximum
configuration does not exceed the limit of 44003.b.

d. Deleted;

e. Equipment performing analogue-to-digital conversions exceeding the limits
in 3A001.a.5.;

f.  Deleted;

g. Equipment specially designed to provide external interconnection of "digital
computers" or associated equipment which allows communications at data
rates exceeding 1.25 Gbyte/s.

Note:  4A4003.g. does not control internal interconnection equipment
(e.g. backplanes, buses), passive interconnection equipment,
"network access controllers" or "communications channel
controllers”".

4A004 Computers, as follows, and specially designed related equipment, "electronic
assemblies" and components therefor:

a. "Systolic array computers";
b. "Neural computers";
c. "Optical computers".
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4A101

4A102

4B

4C

4D

4D001

4D002

Analogue computers, "digital computers" or digital differential analysers, not
controlled in 4A001.a.1., which are ruggedized and designed or modified for use
in space launch vehicles specified in 9A004 or sounding rockets specified in
9A104.

"Hybrid computers" specially designed for modelling, simulation or design

integration of space launch vehicles specified in 9A004 or sounding rockets

specified in 9A104.

Note: This control only applies when the equipment is supplied with
"software" specified in 7D103 or 9D103.

Test, Inspection and Production Equipment

None.

Materials

None.

Software

Note:  The control status of "software" for the "development", "production”,
or "use" of equipment described in other Categories is dealt with in the
appropriate Category. The control status of "software" for equipment
described in this Category is dealt with herein.

a. "Software" specially designed or modified for the "development",

"production" or "use" of equipment or "software" specified in 4A001 to
4A004, or 4D.

b. "Software", other than that specified in 4D001.a., specially designed or
modified for the "development" or "production” of:
1. "Digital computers" having an "Adjusted Peak Performance" ("APP")
exceeding 0.04 Weighted TeraFLOPS (WT); or
2. "Electronic assemblies" specially designed or modified for enhancing
performance by aggregation of processors so that the "APP" of the
aggregation exceeds the limit in 4D001.b.1.;

"Software" specially designed or modified to support "technology" specified in
4E.
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4D003 Specific "software", as follows:

nn

a. Operating system "software", "software" development tools and compilers
specially designed for "multi-data-stream processing" equipment, in "source
code";

b. Deleted;

c. "Software" having characteristics or performing functions exceeding the
limits in Category 5, Part 2 ("Information Security");

Note: 4D003.c. does not control "software” when accompanying its user
for the user's personal use.
4E Technology
4E001 a. "Technology" according to the General Technology Note, for the
"development", "production” or "use" of equipment or "software" specified
in 4A or 4D.
b. "Technology", other than that specified in 4E001.a., specially designed or

modified for the "development" or "production" of:

1. "Digital computers" having an "Adjusted Peak Performance" ("APP")
exceeding 0.04 Weighted TeraFLOPS (WT); or

2. "Electronic assemblies" specially designed or modified for enhancing
performance by aggregation of processors so that the "APP" of the
aggregation exceeds the limit in 4E001.b.1.;
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TECHNICAL NOTE ON "COMPOSITE THEORETICAL PERFORMANCE" ("CTP")

HCEII
FP
XP

t
XOR
CPU
TP
"CTP"
R
WL
L

*

Abbreviations used in this Technical Note

"computing element"” (typically an arithmetic logical unit)

floating point

fixed point

execution time

exclusive OR

central processing unit

theoretical performance (of a single "CE")

"composite theoretical performance" (multiple "CEs")

effective calculating rate

word length

word length adjustment

multiply

Execution time 't' is expressed in microseconds, TP and "CTP" are expressed in
millions of theoretical operations per second (Mtops) and WL is expressed in bits.

Outline of "CTP" calculation method

"CTP" is a measure of computational performance given in Mtops. In calculating the
"CTP" of an aggregation of "CEs" the following three steps are required:

1. Calculate the effective calculating rate R for each "CE";
Apply the word length adjustment (L) to the effective calculating rate (R),
resulting in a Theoretical Performance (TP) for each "CE";

3. If'there is more than one "CE", combine the TPs, resulting in a "CTP" for the
aggregation.

Details for these steps are given in the following sections.

Note 1 For aggregations of multiple "CEs" which have both shared and unshared
memory subsystems, the calculation of "CTP" is completed hierarchically, in
two steps: first, aggregate the groups of "CEs" sharing memory; second,
calculate the "CTP" of the groups using the calculation method for multiple
"CEs" not sharing memory.

Note 2 "CEs" that are limited to input/output and peripheral functions (e.g., disk
drive, communication and video display controllers) are not aggregated into
the "CTP" calculation.
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TECHNICAL NOTE ON "CTP"

The following table shows the method of calculating the Effective Calculating Rate R for

each "CE":

Step 1: The effective calculating rate R

For "CEs" Implementing:

Effective calculating Rate, R

Note Every "CE" must be evaluated
independently.
XP only
1
3* (t xp add )
(R xp) if no add is implemented use:
1
(t Xp mult )
If neither add nor multiply is implemented use
the fastest available arithmetic operation as
follows:
1
3% typ
See Notes X & Z
FP only max : ; !
(R ) t fp add t fp mult
See Notes X & Y
Both FP and XP Calculate both
(R) R Xp> R fp
For simple logic  processors  not
implementing any of the specified arithmetic S —
operations. 3%ty g

Where t ), is the execute time of the XOR, or
for logic hardware not implementing the XOR,
the fastest simple logic operation.

See Notes X & Z

For special logic processors not using any of
the specified arithmetic or logic operations.

R=R'* WL/64

Where R' is the number of results per second,
WL is the number of bits upon which the logic
operation occurs, and 64 is a factor to
normalize to a 64 bit operation.
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Note W

Note X

Note Y

Note Z

TECHNICAL NOTE ON "CTP"

For a pipelined "CE" capable of executing up to one arithmetic or logic
operation every clock cycle after the pipeline is full, a pipelined rate can be
established. The effective calculating rate (R) for such a "CE" is the faster of the
pipelined rate or non-pipelined execution rate.

For a "CE" which performs multiple operations of a specific type in a single
cycle (e.g., two additions per cycle or two identical logic operations per cycle),
the execution time t is given by:

cycle time

the number of identical operations per machine cycle

"CEs" which perform different types of arithmetic or logic operations in a single
machine cycle are to be treated as multiple separate "CEs" performing
simultaneously (e.g., a "CE" performing an addition and a multiplication in one
cycle is to be treated as two "CEs", the first performing an addition in one cycle
and the second performing a multiplication in one cycle).

If a single "CE" has both scalar function and vector function, use the shorter
execution time value.

For the "CE" that does not implement FP add or FP multiply, but that performs
FP divide:

1

ot
fpdivide

If the "CE" implements FP reciprocal but not FP add, FP multiply or FP divide,
then

1
L
fpreciprocal

If none of the specified instructions is implemented, the effective FP rate is 0.

In simple logic operations, a single instruction performs a single logic
manipulation of no more than two operands of given lengths.

In complex logic operations, a single instruction performs multiple logic
manipulations to produce one or more results from two or more operands.
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TECHNICAL NOTE ON "CTP"

Rates should be calculated for all supported operand lengths considering both
pipelined operations (if supported), and non-pipelined operations using the
fastest executing instruction for each operand length based on:

1. Pipelined or register-to-register operations. Exclude extraordinarily
short execution times generated for operations on a predetermined
operand or operands (for example, multiplication by 0 or 1). If no
register-to-register operations are implemented, continue with (2).

2. The faster of register-to-memory or memory-to-register operations; if
these also do not exist, then continue with (3).
3. Memory-to-memory.

In each case above, use the shortest execution time certified by the
manufacturer.

Step 2: TP for each supported operand length WL

Adjust the effective rate R (or R') by the word length adjustment L as follows:

TP=R*L,
where L = (1/3 + WL/96)

Note The word length WL used in these calculations is the operand length in bits.
(If an operation uses operands of different lengths, select the largest word
length.)

The combination of a mantissa ALU and an exponent ALU of a floating
point processor or unit is considered to be one "CE" with a Word Length
(WL) equal to the number of bits in the data representation (typically 32 or
64) for purposes of the "CTP" calculation.

This adjustment is not applied to specialized logic processors which do not use XOR
instructions. In this case TP = R.

Select the maximum resulting value of TP for:

Each XP-only "CE" (Ryp);

Each FP-only "CE" (Rg);

Each combined FP and XP "CE" (R);

Each simple logic processor not implementing any of the specified arithmetic
operations; and

Each special logic processor not using any of the specified arithmetic or logic
operations.
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TECHNICAL NOTE ON "CTP"

Step 3: "CTP" for aggregations of "CEs", including CPUs

For a CPU with a single "CE",
"CTP"=TP

(for "CEs" performing both fixed and floating point operations
TP = max (TPg, TPy,))

"CTP" for aggregations of multiple "CEs" operating simultaneously is calculated as follows:

Note 1  For aggregations that do not allow all of the "CEs" to run simultaneously, the
possible combination of "CEs" that provides the largest "CTP" should be used.
The TP of each contributing "CE" is to be calculated at its maximum value
theoretically possible before the "CTP" of the combination is derived.

N.B. To determine the possible combinations of simultaneously operating
"CEs", generate an instruction sequence that initiates operations in
multiple "CEs", beginning with the slowest "CE" (the one needing the
largest number of cycles to complete its operation) and ending with the
fastest "CE". At each cycle of the sequence, the combination of "CEs"
that are in operation during that cycle is a possible combination. The
instruction sequence must take into account all hardware and/or
architectural constraints on overlapping operations.

Note 2 A single integrated circuit chip or board assembly may contain multiple
"CESH.

Note 3  Simultaneous operations are assumed to exist when the computer
manufacturer claims concurrent, parallel or simultaneous operation or
execution in a manual or brochure for the computer.

Note4  "CTP" values are not to be aggregated for "CE" combinations (inter)connected
by "Local Area Networks", Wide Area Networks, 1/O shared
connections/devices, 1/O controllers and any communication interconnection
implemented by "software".

Note 5 "CTP" values must be aggregated for multiple "CEs" specially designed to
enhance performance by aggregation, operating simultaneously and sharing
memory,- or multiple memory/"CE"- combinations operating simultaneously
utilising specially designed hardware.

This aggregation does not apply to "electronic assemblies" described by
4A003.c.

"CTP"=TP; +C, * TP, + ... + C, * TP,
where the TPs are ordered by value, with TP, being the highest, TP, being the
second highest, ..., and TP, being the lowest. C; is a coefficient determined by

the strength of the interconnection between "CEs", as follows:

For multiple "CEs" operating simultaneously and sharing memory:
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C2:C3:C4:...:Cn:0.75
TECHNICAL NOTE ON "CTP"

Note 1 When the "CTP" calculated by the above method does not exceed 194Mtops, the
following formula may be used to calculate C;:

c 0.75 (=2 )
= —= i=2,..n
' “Jm

where m = the number of "CEs" or groups of "CEs" sharing access.

provided:

1. The TP; of each "CE" or group of "CEs" does not exceed 30Mtops;

2. The "CEs" or groups of "CEs" share access to main memory (excluding cache
memory) over a single channel; and

3. Only one "CE" or group of "CEs" can have use of the channel at any given time.

N.B. This does not apply to items controlled under Category 3.

Note 2 "CEs" share memory if they access a common segment of solid state memory. This
memory may include cache memory, main memory or other internal memory.
Peripheral memory devices such as disk drives, tape drives or RAM disks are not
included.

For Multiple "CEs" or groups of "CEs" not sharing memory, interconnected by one or more
data channels:

(@ = 075*k (i=2,...,32) (see Note below)
= 060*k (1=33,..,64)
= 045*k (1=65,...,256)
030*k  (i>256)

The value of C; is based on the number of "CE"s, not the number of nodes.

where k; = min (S/K,, 1), and
K, = normalizing factor of 20 MByte/s.
S sum of the maximum data rates (in units of MByte/s) for all data channels
connected to the i™ "CE" or group of "CEs" sharing memory.

When calculating a C; for a group of "CEs", the number of the first "CE" in a group
determines the proper limit for C;. For example, in an aggregation of groups consisting of

3 "CEs" each, the 22nd group will contain "CE"44, "CE"¢s and "CE"4. The proper limit for C;
for this group is 0.60.

Aggregation (of "CEs" or groups of "CEs") should be from the fastest-to-slowest; i.e.:
TP1>TP2 >....> TPy, and

in the case of TP; = TPj + 1, from the largest to smallest; i.e.:
Ci>Ci+1

Note The kj factor is not to be applied to "CEs" 2 to 12 if the TP; of the "CE" or group of
"CEs" is more than 50 Mtops; i.e., Ci for "CEs" 2 to 12 is 0.75.
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TECHNICAL NOTE ON "ADJUSTED PEAK PERFORMANCE" ("APP")

"APP" is an adjusted peak rate at which "digital computers" perform 64-bit or larger floating
point additions and multiplications.

"APP" is expressed in Weighted TeraFLOPS (WT), in units of 10'* adjusted floating point
operations per second

Abbreviations used in this Technical Note

n number of processors in the "digital computer”
i processor number (i,...n)
t; processor cycle time (t; = 1/F;)
F; processor frequency
R; peak floating point calculating rate
Wi architecture adjustment factor
Outline of "APP " calculation method
1. For each processor i, determine the peak number of 64-bit or larger floating point
operations, FPO;, performed per cycle for each processor in the "digital computer".
Note In determining FPO, include only 64-bit or larger floating point additions
and/or multiplications. All floating point operations must be expressed in
operations per processor cycle; operations requiring multiple cycles may be
expressed in fractional results per cycle. For processors not capable of
performing calculations on floating point operands of 64-bits or more, the
effective calculating rate R is zero.
2. Calculate the floating point rate R for each processor R; =FPO/t;.
3. Calculate "APP" as "APP"=W; xR+ WL xR, + ... + W, x R,.
4. For "vector processors", W; = 0.9. For non-"vector processors", W; = 0.3.

Note 1 For processors that perform compound operations in a cycle, such as addition and
multiplication, each operation is counted.

Note 2 For a pipelined processor the effective calculating rate R is the faster of the pipelined
rate, once the pipeline is full, or the non-pipelined rate.

Note 3 The calculating rate R of each contributing processor is to be calculated at its
maximum value theoretically possible before the "APP" of the combination is
derived. Simultaneous operations are assumed to exist when the computer
manufacturer claims concurrent, parallel, or simultaneous operation or execution in a
manual or brochure for the computer.

Note 4 Do not include processors that are limited to input/output and peripheral functions
(e.g., disk drive, communication and video display) when calculating "APP".
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TECHNICAL NOTE ON "ADJUSTED PEAK PERFORMANCE" ("APP")

Note 5 "APP" values are not to be calculated for processor combinations (inter)connected by
"Local Area Networks", Wide Area Networks, I/O shared connections/devices, I/O
controllers and any communication interconnection implemented by "software".

Note 6 "APP" values must be calculated for:
1. Processor combinations containing processors specially designed to enhance
performance by aggregation, operating simultaneously and sharing memory; or
2. Multiple memory/processor combinations operating simultaneously utilizing
specially designed hardware.

Note 7 A "vector processor” is defined as a processor with built-in instructions that perform
multiple calculations on floating-point vectors (one-dimensional arrays of 64-bit or
larger numbers) simultaneously, having at least 2 vector functional units and at least 8
vector registers of at least 64 elements each.

186 Defence and Strategic Goods List Amendment 2006

DSGL_Amendment_2006

Federal Register of Legislative Instruments F2006L.03230



Amendment of Defence and Strategic Goods List Schedule 1

CATEGORY 5 - TELECOMMUNICATIONS AND "INFORMATION SECURITY"

Part 1 - TELECOMMUNICATIONS

Note I:

Note 2:

The control status of components, "lasers", test and "production”
equipment and "software" therefor which are specially designed for
telecommunications equipment or systems is determined in Category 3,
Part 1.

"Digital computers", related equipment or "software", when essential
for the operation and support of telecommunications equipment
described in this Category, are regarded as specially designed
components, provided they are the standard models customarily
supplied by the manufacturer. This includes operation, administration,
maintenance, engineering or billing computer systems.

5A1 Systems, Equipment and Components

5A001 a.

Any type of telecommunications equipment having any of the following
characteristics, functions or features:

1.

2.
3.

Specially designed to withstand transitory electronic effects or
electromagnetic pulse effects, both arising from a nuclear explosion;
Specially hardened to withstand gamma, neutron or ion radiation; or
Specially designed to operate outside the temperature range from
218 K (-55°C) to 397 K (124°C).

Note:  54001.a.3. applies only to electronic equipment.

Note:  54001.a.2. and 54001.a.3. do not control equipment designed

or modified for use on board satellites.

Telecommunication transmission equipment and systems, and specially
designed components and accessories therefor, having any of the following
characteristics, functions or features:

1.

Being underwater communications systems having any of the

following characteristics:

a. An acoustic carrier frequency outside the range from 20 kHz to
60 kHz;

b. Using an electromagnetic carrier frequency below 30 kHz; or

c. Using electronic beam steering techniques;
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5A001 b. continued

2. Being radio equipment operating in the 1.5 MHz to 87.5 MHz band
and having any of the following characteristics:
a. Incorporating adaptive techniques providing more than 15 dB
suppression of an interfering signal; or

b. Having all of the following:

1. Automatically predicting and selecting frequencies and "total
digital transfer rates" per channel to optimise the
transmission; and

2. Incorporating a linear power amplifier configuration having a
capability to support multiple signals simultaneously at an
output power of 1 kW or more in the frequency range of
1.5 MHz or more but less than 30 MHz, or 250 W or more in
the frequency range of 30 MHz or more but not exceeding
87.5 MHz, over an "instantaneous bandwidth" of one octave
or more and with an output harmonic and distortion content
of better than -80 dB;

3. Being radio equipment employing "spread spectrum" techniques,
including "frequency hopping" techniques, not controlled in
5A001.b.4., having any of the following characteristics:

a. User programmable spreading codes; or
b. A total transmitted bandwidth which is 100 or more times the
bandwidth of any one information channel and in excess of
50 kHz;
Note:  54001.b.3.b. does not control radio equipment specially
designed for use with civil cellular
radio-communications systems.

Note:  54001.b.3 does not control equipment designed to operate at
an output power of 1.0 Watt or less.

4. Being radio equipment employing ultra-wideband modulation
techniques, having user programmable channelising codes, scrambling
codes or network identification codes, having any of the following
characteristics:

a. A bandwidth exceeding 500 MHz; or
b. A "fractional bandwidth" of 20% or more;

5. Being digitally controlled radio receivers having all of the following:

a. More than 1,000 channels;

b. A "frequency switching time" of less than 1 ms;

c. Automatic searching or scanning of a part of the electromagnetic

spectrum; and

d. Identification of the received signals or the type of transmitter; or

Note:  54001.b.5. does not control radio equipment specially
designed for use with civil cellular radio-communications
systems.
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5A001 b. continued

6.

Employing functions of digital "signal processing" to provide 'voice

coding' output at rates of less than 2,400 bit/s.

Technical Notes:

1. Forvariable rate voice coding, 54001.b.6. applies to the voice
coding output of continuous speech.

2. For the purposes of 54001.b.6., 'voice coding'is defined as the
technique to take samples of human voice and then convert these
samples into a digital signal, taking into account specific
characteristics of human speech.

c. Optical fibre communication cables, optical fibres and accessories, as
follows:

1.

Optical fibres of more than 500 m in length, and specified by the
manufacturer as being capable of withstanding a proof test tensile

stress of 2 x 109 N/m2 or more;

Technical Note:

Proof Test: on-line or off-line production screen testing that
dynamically applies a prescribed tensile stress over a 0.5 to 3 m length
of fibre at a running rate of 2 to 5 m/s while passing between capstans
approximately 150 mm in diameter. The ambient temperature is a
nominal 293 K (20°C) and relative humidity 40%. Equivalent national
standards may be used for executing the proof test.

Optical fibre cables and accessories designed for underwater use.

Note: 54001 .c.2. does not control standard civil
telecommunication cables and accessories.

N.B. 1. For underwater umbilical cables, and connectors therefor,
see 84002.a.3.

N.B. 2:  For fibre-optic hull penetrators or connectors, see 8A002.c.

d. "Electronically steerable phased array antennae" operating above 31.8 GHz.
Note: 54001.d. does not control "electronically steerable phased array

antennae" for landing systems with instruments meeting ICAO
standards covering microwave landing systems (MLS).

e. Radio direction finding equipment operating at frequencies above 30 MHz
and having all of the following characteristics, and specially designed
components therefor:

1.
2.

"Instantaneous bandwidth" of 10 MHz or more; and
Capable of finding a line of bearing (LOB) to non-cooperating radio
transmitters with a signal duration of less than 1 ms.
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5A001 continued

Jamming equipment specially designed or modified to intentionally and

selectively interfere with, deny, inhibit, degrade or seduce cellular mobile

telecommunications services, having any of the following characteristics,

and specially designed components therefor:

1. Simulating the functions of Radio Access Network (RAN) equipment;
or

2. Detecting and exploiting specific characteristics of the mobile
telecommunications protocol employed (e.g., GSM).

N.B. For GNSS jamming equipment see ML11.b.
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5A101 Telemetering and telecontrol equipment, including ground equipment, designed
or modified for 'missiles'.

Technical Note:
In 54101 'missile’ means complete rocket systems and unmanned aerial vehicle
systems capable of a range exceeding 300 km.

Note: 54101 does not control:
a. Equipment designed or modified for manned aircraft or satellites;
b.  Ground based equipment designed or modified for terrestrial or
marine applications,
c. FEquipment designed for commercial, civil or ‘Safety of Life’ (e.g.
data integrity, flight safety) GNSS services,

5B1 Test, Inspection and Production Equipment

5B001 a. Equipment and specially designed components or accessories therefor,
specially designed for the "development”, "production" or "use" of
equipment, functions or features specified in SA001, 5B001, 5D001 or
SE001.
Note:  5B001.a. does not control optical fibre characterization
equipment.

b. Equipment and specially designed components or accessories therefor,
specially designed for the "development" of any of the following
telecommunication transmission or switching equipment:

1. Equipment employing digital techniques designed to operate at a "total
digital transfer rate" exceeding 15 Gbit/s;
Technical Note:
For switching equipment the "total digital transfer rate" is measured at
the highest speed port or line.

2. Equipment employing a "laser" and having any of the following:

a. A transmission wavelength exceeding 1750 nm;

b. Performing "optical amplification";

c. Employing coherent optical transmission or coherent optical
detection techniques (also called optical heterodyne or homodyne
techniques); or

d. Employing analogue techniques and having a bandwidth
exceeding 2.5 GHz;

Note:  5B001.b.2.d. does not control equipment specially
designed for the "development" of commercial TV
systems.

3. Equipment employing "optical switching";

4. Radio equipment employing quadrature-amplitude-modulation (QAM)
techniques above level 256; or
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5B001 b. continued

5. Equipment employing "common channel signalling" operating in
non-associated mode of operation.
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5C1 Materials
None
5D1 Software
5D001 a. "Software" specially designed or modified for the "development",

"production" or "use" of equipment, functions or features specified by
5A001 or 5B001;

b. "Software" specially designed or modified to support "technology"
specified in SE001;

c. Specific "software" specially designed or modified to provide
characteristics, functions or features of equipment specified in 5SA001 or
5B001;

d. "Software" specially designed or modified for the "development" of any of
the following telecommunication transmission or switching equipment:

1. Equipment employing digital techniques, including "Asynchronous
Transfer Mode" ("ATM"), designed to operate at a "total digital
transfer rate" exceeding 15 Gbit/s;

Technical Note:
For switching equipment the "total digital transfer rate" is measured at
the highest speed port or line.

2. Equipment employing a "laser" and having any of the following:
a. A transmission wavelength exceeding 1750 nm; or
b. Employing analogue techniques and having a bandwidth
exceeding 2.5 GHz;
Note:  5D001.d.2.b. does not control "software" specially
designed or modified for the "development” of
commercial TV systems.

3. Equipment employing "optical switching"; or
4. Radio equipment employing quadrature-amplitude-modulation (QAM)

techniques above level 256.

5D101 "Software" specially designed or modified for the "use" of equipment specified
in 5A101.
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5E1 Technology

5E001 a. "Technology" according to the General Technology Note for the
"development", "production” or "use" (excluding operation) of equipment,
functions or features or "software" specified in SA001, SB001 or 5SD001

b. Specific "technologies", as follows:

1.  "Required" "technology" for the "development" or "production" of
telecommunications equipment specially designed to be used on board
satellites;

2. "Technology" for the "development" or "use" of "laser"

communication techniques with the capability of automatically
acquiring and tracking signals and maintaining communications
through exoatmosphere or sub-surface (water) media;

3.  "Technology" for the "development" of digital cellular radio base
station receiving equipment whose reception capabilities that allow
multi-band, multi-channel, multi-mode, multi-coding algorithm or
multi-protocol operation can be modified by changes in "software";

4. "Technology" for the "development" of "spread spectrum" techniques,
including "frequency hopping" techniques.

c. "Technology" according to the General Technology Note for the
"development" or "production" of any of the following telecommunication
transmission or switching equipment, functions or features:

1. Equipment employing digital techniques designed to operate at a "total
digital transfer rate" exceeding 15 Gbit/s;
Technical Note:
For switching equipment the "total digital transfer rate" is measured at
the highest speed port or line.

2. Equipment employing a "laser" and having any of the following:

a. A transmission wavelength exceeding 1750 nm;

b. Performing "optical amplification" using praseodymium-doped
fluoride fibre amplifiers (PDFFA);

c. Employing coherent optical transmission or coherent optical
detection techniques (also called optical heterodyne or homodyne
techniques);

d. Employing wavelength division multiplexing techniques
exceeding 8 optical carriers in a single optical window; or

e. Employing analogue techniques and having a bandwidth
exceeding 2.5 GHz;

Note:  5E001.c.2.e. does not control "technology" for the
"development" or "production” of commercial TV
systems.
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5B001 b. continued

3. Equipment employing "optical switching";

4. Radio equipment having any of the following:
a. Quadrature-amplitude-modulation (QAM) techniques above
level 256; or
b. Operating at input or output frequencies exceeding31.8 GHz; or
Note:  5E001.c.4.b. does not control "technology" for the
"development" or "production” of equipment designed
or modified for operation in any frequency band which
is "allocated by the ITU" for radio-communications
services, but not for radio-determination.

5. Equipment employing "common channel signalling”" operating in

non-associated mode of operation.

SE101 "Technology" according to the General Technology Note for the "development",
"production"” or "use" of equipment specified in SA101.
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Part 2 - "INFORMATION SECURITY™

Note 1: The control status of "information security” equipment, "software”,
systems, application specific "electronic assemblies", modules,
integrated circuits, components or functions is determined in
Category 5, Part 2 even if they are components or "electronic
assemblies" of other equipment.

Note 2: Category 5 — Part 2 does not control products when accompanying
their user for the user's personal use.

Note 3: Cryptography Note

54002 and 5D002 do not control goods that meet all of the following:

a. Generally available to the public by being sold, without
restriction, from stock at retail selling points by means of any of
the following:

1. Over-the-counter transactions,
2. Mail order transactions;

3. Electronic transactions, or

4. Telephone call transactions,

b.  The cryptographic functionality cannot easily be changed by the
user;

c¢. Designed for installation by the user without further substantial
support by the supplier; and

d.  When necessary, details of the goods are accessible and will be
provided, upon request, to the competent authorities of the Member
State in which the exporter is established in order to ascertain
compliance with conditions described in paragraphs a. to c. above.

Technical Note:
In Category 5 - Part 2, parity bits are not included in the key length.

5A2 Systems, Equipment and Components

5A002 a. Systems, equipment, application specific "electronic assemblies", modules
and integrated circuits for "information security"”, as follows, and other
specially designed components therefor:
N.B.:  For the control of global navigation satellite systems receiving
equipment containing or employing decryption (i.e. GPS or
GLONASS), see 74005.
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5A002 a. continued

1. Designed or modified to use "cryptography" employing digital
techniques performing any cryptographic function other than
authentication or digital signature having any of the following:

Technical Notes:

1. Authentication and digital signature functions include their
associated key management function.

2. Authentication includes all aspects of access control where there
is no encryption of files or text except as directly related to the
protection of passwords, Personal Identification Numbers (PINs)
or similar data to prevent unauthorised access.

3. "Cryptography" does not include "fixed" data compression or
coding techniques.

Note: 54002.a.1. includes equipment designed or modified to use
"cryptography" employing analogue principles when
implemented with digital techniques.

a. A "symmetric algorithm" employing a key length in excess of
56 bits; or

b. An "asymmetric algorithm" where the security of the algorithm is

based on any of the following:

1. Factorisation of integers in excess of 512 bits (e.g., RSA);

2. Computation of discrete logarithms in a multiplicative group
of a finite field of size greater than 512 bits (e.g.,
Diffie-Hellman over Z/pZ); or

3. Discrete logarithms in a group other than mentioned in
5A002.a.1.b.2. in excess of 112 bits (e.g., Diffie-Hellman
over an elliptic curve);

2. Designed or modified to perform cryptanalytic functions;
3. Deleted;

4. Specially designed or modified to reduce the compromising
emanations of information-bearing signals beyond what is necessary
for health, safety or electromagnetic interference standards;

5. Designed or modified to use cryptographic techniques to generate the
spreading code for "spread spectrum" systems, not controlled in
5A002.a.6., including the hopping code for "frequency hopping"
systems;

6. Designed or modified to use cryptographic techniques to generate
channelising codes, scrambling codes or network identification codes,
for systems using ultra-wideband modulation techniques, having any
of the following characteristics:

a. A bandwidth exceeding 500 MHz; or
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5A002 a. 6. continued

Note:

b.

Deleted;

A "fractional bandwidth" of 20% or more.

Communications cable systems designed or modified using
mechanical, electrical or electronic means to detect surreptitious

intrusion;

Designed or modified to use "quantum cryptography".
Technical Note:
"Quantum cryptography" is also known as quantum key distribution

(OKD).

54002 does not control:

a. "Personalised smart cards":

1.

Where the cryptographic capability is restricted for use in
equipment or systems excluded from control under entries
b. to f. of this Note; or

For general public-use applications where the
cryptographic capability is not user-accessible and it is
specially designed and limited to allow protection of
personal data stored within.

N.B. Ifa "personalised smart card" has multiple functions, the
control status of each function is assessed individually,

b.  Receiving equipment for radio broadcast, pay television or
similar restricted audience broadcast of the consumer type,
without digital encryption except that exclusively used for sending
the billing or programme-related information back to the
broadcast providers,

c.  Equipment where the cryptographic capability is not
user-accessible and which is specially designed and limited to
allow any of the following:

1.
2.

Execution of copy-protected "software";

Access to any of the following:

a. Copy-protected contents stored on read-only media; or

b.  Information stored in encrypted form on media (e.g. in
connection with the protection of intellectual property
rights) when the media is offered for sale in identical
sets to the public;

Copying control of copyright protected audio/video data; or

Encryption and/or decryption for protection of libraries,
design attributes, or associated data for the design of
semiconductor devices or integrated circuits;
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5A002 a. continued

d.  Cryptographic equipment specially designed and limited for
banking use or 'money transactions';
Technical Note:
'"Money transactions'in 54002 Note d. includes the collection and
settlement of fares or credit functions.

e. Portable or mobile radiotelephones for civil use (e.g. for use with
commercial civil cellular radiocommunications systems) that are
not capable of end-to-end encryption;

f- Cordless telephone equipment not capable of end-to-end encryption
where the maximum effective range of unboosted cordless operation
(i.e. a single, unrelayed hop between terminal and home base station)
is less than 400 metres according to the manufacturer's
specifications.

5B2 Test, Inspection and Production Equipment
5B002 a. Equipment specially designed for:

1. The "development" of equipment or functions specified in SA002,
5B002, 5D002 or 5E002 including measuring or test equipment;

2. The "production" of equipment or functions specified in 5SA002,
5B002, 5D002 or 5E002, including measuring, test, repair or
production equipment;

b. Measuring equipment specially designed to evaluate and validate the
"information security" functions specified in 5SA002 or 5D002.

5C2 Materials
None.
5D2 Software
5D002 a. "Software" specially designed or modified for the "development",
"production"” or "use" of equipment or "software" specified in SA002,
5B002 or 5D002;

b. "Software" specially designed or modified to support "technology"
specified in 5SE002;

c. Specific "software", as follows:
1. "Software" having the characteristics, or performing or simulating the
functions of the equipment specified in SA002 or 5B002;
2. "Software" to certify "software" specified in SD002.c.1.
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5D002 continued

Note: 5D002 does not control:
a. "Software" required for the "use" of equipment excluded from
control under the Note to 54002,
b.  "Software" providing any of the functions of equipment excluded
from control under the Note to 54002.

5E2 Technology

5E002 "Technology" according to the General Technology Note for the "development",
"production" or "use" of equipment or "software" specified in SA002, SB002 or
5D002.
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CATEGORY 6 - SENSORS AND LASERS

6A Systems, Equipment and Components

6A001 Acoustics:

a. Marine acoustic systems, equipment and specially designed components
therefor, as follows:

1.  Active (transmitting or transmitting-and-receiving) systems, equipment
and specially designed components therefor, as follows:

Note: 6A4001.a.1. does not control:

a. Depth sounders operating vertically below the
apparatus, not including a scanning function exceeding
+ 20°, and limited to measuring the depth of water, the
distance of submerged or buried objects or fish finding;

b.  Acoustic beacons, as follows:
1. Acoustic emergency beacons,
2. Pingers specially designed for relocating or

returning to an underwater position.

a. Wide-swath bathymetric survey systems designed for sea bed
topographic mapping, having all of the following:
1. Being designed to take measurements at an angle exceeding
20° from the vertical;
2. Being designed to measure depths exceeding 600 m below
the water surface; and
3. Being designed to provide any of the following:
a. Incorporation of multiple beams any of which is less
than 1.9°; or
b. Data accuracies of better than 0.3% of water depth
across the swath averaged over the individual
measurements within the swath;

b. Object detection or location systems having any of the following:

1. A transmitting frequency below 10 kHz;

2. Sound pressure level exceeding 224 dB (reference 1 uPa at
1 m) for equipment with an operating frequency in the band
from 10 kHz to 24 kHz inclusive;

3. Sound pressure level exceeding 235 dB (reference 1 pPa at
1 m) for equipment with an operating frequency in the band
between 24 kHz and 30 kHz;

4. Forming beams of less than 1° on any axis and having an
operating frequency of less than 100 kHz;

5. Designed to operate with an unambiguous display range
exceeding 5,120 m; or
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6A001 a. 1. continued

6. Designed to withstand pressure during normal operation at
depths exceeding 1,000 m and having transducers with any
of the following:

a. Dynamic compensation for pressure; or
b. Incorporating other than lead zirconate titanate as the
transduction element;

Acoustic projectors, including transducers, incorporating
piezoelectric, magnetostrictive, electrostrictive, electrodynamic or
hydraulic elements operating individually or in a designed
combination, having any of the following:

Note 1: The control status of acoustic projectors, including
transducers, specially designed for other equipment is
determined by the control status of the other equipment.

Note 2:  6A4001.a.1.c. does not control electronic sources which
direct the sound vertically only, or mechanical (e.g., air
gun or vapour-shock gun) or chemical (e.g., explosive)
sources.

1. An instantaneous radiated 'acoustic power density' exceeding

2
0.01 mW/mm /Hz for devices operating at frequencies below
10 kHz;

2. A continuously radiated 'acoustic power density' exceeding

0.001 mW/mmZ/Hz for devices operating at frequencies
below 10 kHz; or
Technical Note:
'Acoustic power density' is obtained by dividing the output
acoustic power by the product of the area of the radiating surface
and the frequency of operation.
3. Side-lobe suppression exceeding 22 dB;

Acoustic systems, equipment and specially designed components
for determining the position of surface vessels or underwater
vehicles designed to operate at a range exceeding 1,000 m with a
positioning accuracy of less than 10 m rms (root mean square)
when measured at a range of 1,000 m;

Note: 6A4001.a.1.d. includes:

a. Equipment using coherent "signal processing”
between two or more beacons and the hydrophone
unit carried by the surface vessel or underwater
vehicle;

b.  Equipment capable of automatically correcting
speed-of-sound propagation errors for calculation
of a point.
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6A001 continued

2. Passive (receiving, whether or not related in normal application to separate
active equipment) systems, equipment and specially designed
components therefor, as follows:

a. Hydrophones having any of the following characteristics:
Note:  The control status of hydrophones specially designed for
other equipment is determined by the control status of
the other equipment.

1. Incorporating continuous flexible sensing elements;

2. Incorporating flexible assemblies of discrete sensing
elements with either a diameter or length less than 20 mm
and with a separation between elements of less than 20 mm;

3. Having any of the following sensing elements:

a. Optical fibres;

b. 'Piezoelectric polymer films' other than
polyvinylidene-fluoride (PVDF) and its co-polymers
{P(VDF-TrFE) and P(VDF-TFE)}; or

c. 'Flexible piezoelectric composites';

4. A 'hydrophone sensitivity' better than -180 dB at any depth
with no acceleration compensation;

5. When designed to operate at depths exceeding 35 m with
acceleration compensation; or

6. Designed for operation at depths exceeding 1,000 m;

Technical Notes:

1. 'Piezoelectric polymer film' sensing elements consist of
polarised polymer film that is stretched over and attached to
a supporting frame or spool (mandrel).

2. 'Flexible piezoelectric composite' sensing elements consist of
piezoelectric ceramic particles or fibres combined with an
electrically insulating, acoustically transparent rubber,
polymer or epoxy compound, where the compound is an
integral part of the sensing elements.

3. 'Hydrophone sensitivity' is defined as twenty times the
logarithm to the base 10 of the ratio of rms output voltage to
a 1 V rms reference, when the hydrophone sensor, without a
pre-amplifier, is placed in a plane wave acoustic field with
an rms pressure of 1 uPa. For example, a hydrophone of
-160 dB (reference 1 V per uPa) would yield an output

voltage 0f10_8 V in such a field, while one of -180 dB

sensitivity would yield only 10_9 V output. Thus, -160 dB is
better than -180 dB.
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6A001 2. continued

b. Towed acoustic hydrophone arrays having any of the following:

1.

S kAW

7.

Hydrophone group spacing of less than 12.5 m or 'able to be
modified' to have hydrophone group spacing of less than
12.5 m;

Designed or 'able to be modified' to operate at depths
exceeding 35 m;

Technical Note:

‘Able to be modified' in 64001.a.2.b.1. and 2. means having
provisions to allow a change of the wiring or
interconnections to alter hydrophone group spacing or
operating depth limits. These provisions are: spare wiring
exceeding 10% of the number of wires, hydrophone group
spacing adjustment blocks or internal depth limiting devices
that are adjustable or that control more than one hydrophone
group.

Heading sensors specified in 6A001.a.2.d.;

Longitudinally reinforced array hoses;

An assembled array of less than 40 mm in diameter;
Multiplexed hydrophone group signals designed to operate at
depths exceeding 35 m or having an adjustable or removable
depth sensing device in order to operate at depths exceeding
35 m; or

Hydrophone characteristics specified in 6A001.a.2.a.;

c. Processing equipment, specially designed for towed acoustic
hydrophone arrays, having "user accessible programmability" and
time or frequency domain processing and correlation, including
spectral analysis, digital filtering and beam forming using Fast
Fourier or other transforms or processes;

d. Heading sensors having all of the following:

1.
2.

An accuracy of better than + 0.5°; and

Designed to operate at depths exceeding 35 m or having an
adjustable or removable depth sensing device in order to
operate at depths exceeding 35 m;

e. Bottom or bay cable systems having any of the following:

1. Incorporating hydrophones specified in 6A001.a.2.a.; or
2. Incorporating multiplexed hydrophone group signal modules
having all of the following characteristics:

a. Designed to operate at depths exceeding 35 m or having
an adjustable or removable depth sensing device in
order to operate at depths exceeding 35 m; and

b. Capable of being operationally interchanged with towed
acoustic hydrophone array modules;
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6A001 2. continued

Processing equipment, specially designed for bottom or bay cable
systems, having "user accessible programmability" and time or
frequency domain processing and correlation, including spectral
analysis, digital filtering and beam forming using Fast Fourier or
other transforms or processes;

b. Correlation-velocity sonar log equipment designed to measure the
horizontal speed of the equipment carrier relative to the sea bed at distances
between the carrier and the sea bed exceeding 500 m.

6A002 Optical sensors

N.B.:

SEE ALSO 6A102.

a. Optical detectors, as follows:

Note:

N.B.:

6A4002.a. does not control germanium or silicon photodevices.

Silicon and other material based microbolometer non
"space-qualified” "focal plane arrays" are only specified in
6A4002.a.3.f-

"Space-qualified" solid-state detectors, as follows:

"Space-qualified" solid-state detectors, having all of the following:

1. A peak response in the wavelength range exceeding 10 nm
but not exceeding 300 nm; and

2. A response of less than 0.1% relative to the peak response at
a wavelength exceeding 400 nm;

"Space-qualified" solid-state detectors, having all of the

following:

1. A peak response in the wavelength range exceeding 900 nm
but not exceeding 1,200 nm; and

2. A response "time constant" of 95 ns or less;

"Space-qualified" solid-state detectors having a peak response in
the wavelength range exceeding 1,200 nm but not exceeding
30,000 nm;

Image intensifier tubes and specially designed components therefor, as
follows:

Image intensifier tubes having all of the following:

1. A peak response in the wavelength range exceeding 400 nm
but not exceeding 1,050 nm;

2. A microchannel plate for electron image amplification with a
hole pitch (centre-to-centre spacing) of 12 um or less; and

3. Any of the following photocathodes:
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6A002 a. 2. continued

a. S-20, S-25 or multialkali photocathodes with a luminous
sensitivity exceeding 350 pA/Im;
b. GaAs or GalnAs photocathodes; or
c.  Other III-V compound semiconductor photocathodes;
Note:  64002.a.2.a.3.c. does not apply to compound
semiconductor photocathodes with a
maximum radiant sensitivity of 10 mA/W or
less.

b. Specially designed components, as follows:
1. Microchannel plates having a hole pitch (centre-to-centre
spacing) of 12 um or less;
2. GaAs or GalnAs photocathodes;
3. Other III-V compound semiconductor photocathodes;
Note: 64002.a.2.b.3. does not control compound
semiconductor photocathodes with a maximum
radiant sensitivity of 10 mA/W or less.

3. Non-"space-qualified" "focal plane arrays", as follows:

N.B.: Silicon and other material based microbolometer non
"space-qualified" "focal plane arrays" are only specified in
64002.a.3.f.

Technical Notes:

1. Linear or two-dimensional multi-element detector arrays are
referred to as "focal plane arrays";

2. For the purposes of 64002.a.3. 'cross scan direction' is defined as
the axis parallel to the linear array of detector elements and the
'scan direction’ is defined as the axis perpendicular to the linear
array of detector elements.

Note 1: 6A4002.a.3. includes photoconductive arrays and photovoltaic
arrays.

Note 2:  64002.a.3. does not control:

a. Multi-element (not to exceed 16 elements) encapsulated
photoconductive cells using either lead sulphide or lead
selenide;

b.  Pyroelectric detectors using any of the following:

1. Triglycine sulphate and variants;

2. Lead-lanthanum-zirconium titanate and variants;
3. Lithium tantalate;

4. Polyvinylidene fluoride and variants, or

5. Strontium barium niobate and variants.

a. Non-"space-qualified" "focal plane arrays", having all of the
following:
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6A002 a. 2. continued

b.

1. Individual elements with a peak response within the
wavelength range exceeding 900 nm but not exceeding
1,050 nm; and

2. A response "time constant" of less than 0.5 ns;

Non-"space-qualified" "focal plane arrays", having all of the

following:

1. Individual elements with a peak response in the wavelength
range exceeding 1,050 nm but not exceeding 1,200 nm; and

2. A response "time constant" of 95 ns or less;

Non-"space-qualified" non-linear (2-dimensional) "focal plane

arrays", having individual elements with a peak response in the

wavelength range exceeding 1,200 nm but not exceeding

30,000 nm;

N.B.: Silicon and other material based microbolometer non
"space-qualified" "focal plane arrays" are only
specified in 64.002.a.3.f.

Non-"space-qualified" linear (1-dimensional) "focal plane arrays",

having all of the following:

1. Individual elements with a peak response in the wavelength
range exceeding 1,200 nm but not exceeding 2,500 nm; and

2. Any of the following:

a. A ratio of scan direction dimension of the detector
element to the cross-scan direction dimension of the
detector element of less than 3.8; or

b. Signal processing in the element (SPRITE);

Non-"space-qualified" linear (1-dimensional) "focal plane arrays",
having individual elements with a peak response in the
wavelength range exceeding 2,500 nm but not exceeding

30,000 nm.

Non-"space-qualified" non-linear (2-dimensional) infrared "focal
plane arrays" based on 'micro-bolometer' material having
individual elements with an unfiltered response in the wavelength
range equal to or exceeding 8,000 nm but not exceeding

14,000 nm.

Technical Note:

For the purposes of 64002.a.3.f. 'micro-bolometer' is defined as a
thermal imaging detector that, as a result of a temperature
change in the detector caused by the absorption of infrared
radiation, is used to generate any usable signal.

"Monospectral imaging sensors" and "multispectral imaging sensors"
designed for remote sensing applications, having any of the following:

1.

An Instantaneous-Field-Of-View (IFOV) of less than 200 prad
(microradians); or
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6A002 b. continued

2. Being specified for operation in the wavelength range exceeding
400 nm but not exceeding 30,000 nm and having all the following:
a. Providing output imaging data in digital format; and
b. Being any of the following:
1. "Space-qualified"; or
2. Designed for airborne operation, using other than silicon
detectors, and having an IFOV of less than 2.5 mrad
(milliradians).

c. 'Direct view' imaging equipment operating in the visible or infrared
spectrum, incorporating any of the following:
1. Image intensifier tubes specified in 6A002.a.2.a. ; or
2. "Focal plane arrays" specified in 6A002.a.3.
Technical Note:
'Direct view' refers to imaging equipment, operating in the visible or
infrared spectrum, that presents a visual image to a human observer
without converting the image into an electronic signal for television display,
and that cannot record or store the image photographically, electronically
or by any other means.
Note:  64002.c. does not control the following equipment incorporating
other than GaAs or GalnAs photocathodes:
a. Industrial or civilian intrusion alarm, traffic or industrial
movement control or counting systems;
b.  Medical equipment;
c¢. Industrial equipment used for inspection, sorting or analysis
of the properties of materials;
d.  Flame detectors for industrial furnaces,
e. Equipment specially designed for laboratory use.

d. Special support components for optical sensors, as follows:
1. "Space-qualified" cryocoolers;
2. Non-"space-qualified" cryocoolers, having a cooling source
temperature below 218 K (-55°C), as follows:
a. Closed cycle type with a specified Mean-Time-To-Failure
(MTTF), or Mean-Time-Between-Failures (MTBF), exceeding
2,500 hours;
b. Joule-Thomson (JT) self-regulating minicoolers having bore
(outside) diameters of less than 8 mm;
3. Optical sensing fibres specially fabricated either compositionally or
structurally, or modified by coating, to be acoustically, thermally,
inertially, electromagnetically or nuclear radiation sensitive.

e. "Space qualified" "focal plane arrays" having more than 2,048 elements per
array and having a peak response in the wavelength range exceeding
300 nm but not exceeding 900 nm.
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6A003 Cameras
N.B.:
N.B.:

SEE ALSO 6A203.
For cameras specially designed or modified for underwater use,
see 8A002.d. and 8A002.e.

Instrumentation cameras and specially designed components therefor, as
follows:

Note: Instrumentation cameras, specified in 64003.a.3. to 64003.a.5.,

with modular structures should be evaluated by their maximum
capability, using plug-ins available according to the camera
manufacturer's specifications.

High-speed cinema recording cameras using any film format from

8 mm to 16 mm inclusive, in which the film is continuously advanced

throughout the recording period, and that are capable of recording at

framing rates exceeding 13,150 frames/s;

Note: 6A4003.a.1. does not control cinema recording cameras
designed for civil purposes.

Mechanical high speed cameras, in which the film does not move,
capable of recording at rates exceeding 1,000,000 frames/s for the full
framing height of 35 mm film, or at proportionately higher rates for
lesser frame heights, or at proportionately lower rates for greater frame
heights;

Mechanical or electronic streak cameras having writing speeds
exceeding 10mm/ps;

Electronic framing cameras having a speed exceeding 1,000,000
frames/s;

Electronic cameras, having all of the following:

a. An electronic shutter speed (gating capability) of less than 1 pus
per full frame; and

b. A read out time allowing a framing rate of more than 125 full
frames per second.

Plug-ins, having all of the following characteristics:

a. Specially designed for instrumentation cameras which have
modular structures and which are specified in 6A003.a.; and

b. Enabling these cameras to meet the characteristics specified in
6A003.a.3., 6A003.a.4., or 6A003.a.5., according to the
manufacturer's specifications.
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6A003 continued

b. Imaging cameras, as follows:

Note:  64003.b. does not control television or video cameras specially
designed for television broadcasting.

1. Video cameras incorporating solid state sensors, having a peak
response in the wavelength range exceeding 10 nm, but not exceeding
30,000 nm and having all of the following:

a. Having any of the following:

6
1. More than 4 x 10 "active pixels" per solid state array for
monochrome (black and white) cameras;

6 . . .
2. More than 4 x 10 "active pixels" per solid state array for colour
cameras incorporating three solid state arrays; or

3. More than 12 x 106 "active pixels" for solid state array colour
cameras incorporating one solid state array; and

b. Having any of the following:

1. Optical mirrors controlled by 6A004.a.;

2. Optical control equipment controlled by 6A004.d.; or

3. The capability for annotating internally generated camera
tracking data.

Technical Notes:

1. For the purpose of this entry, digital video cameras should be
evaluated by the maximum number of "active pixels" used for
capturing moving images.

2. For the purpose of this entry, camera tracking data is the
information necessary to define camera line of sight orientation
with respect to the earth. This includes: 1) the horizontal angle
the camera line of sight makes with respect to the earth's
magnetic field direction and; 2) the vertical angle between the
camera line of sight and the earth's horizon.

2. Scanning cameras and scanning camera systems, having all of the
following:
a. A peak response in the wavelength range exceeding 10 nm, but
not exceeding 30,000 nm;
b. Linear detector arrays with more than 8,192 elements per array;
and
c. Mechanical scanning in one direction;

3. Imaging cameras incorporating image intensifier tubes specified in
6A002.a.2.a.;

4. 'Imaging cameras' incorporating "focal plane arrays" having any of the
following:

a. Incorporating "focal plane arrays" controlled by 6A002.a.3.a. to
6A002.a.3.e.; or
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6A003 b. 4. continued

b. Incorporating "focal plane arrays" controlled by 6A002.a.3.1.

DSGL_Amendment_2006

Note 1: 'Imaging cameras' described in 64003.b.4 include "focal
plane arrays" combined with sufficient signal processing
electronics, beyond the read out integrated circuit, to enable
as a minimum the output of an analogue or digital signal
once power is supplied.

Note 2: 6A4003.b.4.a. does not control imaging cameras
incorporating linear "focal plane arrays" with twelve
elements or fewer, not employing time-delay-and-integration
within the element, designed for any of the following:

a. Industrial or civilian intrusion alarm, traffic or
industrial movement control or counting systems,

b.  Industrial equipment used for inspection or monitoring of
heat flows in buildings, equipment or industrial processes;

¢.  Industrial equipment used for inspection, sorting or
analysis of the properties of materials;

Equipment specially designed for laboratory use; or

e. Medical equipment.

Note 3: 6A4003.b.4.b. does not control imaging cameras having any
of the following characteristics:

a. A maximum frame rate equal to or less than 9 Hz;
b.  Having all of the following:

1. Having a minimum horizontal or vertical
Instantaneous-Field-of-View (IFOV) of at least 10
mrad/pixel (milliradians/pixel);

2. Incorporating a fixed focal-length lens that is not
designed to be removed,

3. Not incorporating a 'direct view' display; and

4.  Having any of the following:

a.  No facility to obtain a viewable image of the
detected field-of-view, or
b. The camera is designed for a single kind of
application and designed not to be user
modified; or
c.  Where the camera is specially designed for installation
into a civilian passenger land vehicle of less than three
tonnes (gross vehicle weight) and having all of the
following:

1. Is only operable when installed in any of the

following:
a. The civilian passenger land vehicle for which
it was intended; or
b. A specially designed, authorized maintenance
test facility, and
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6A003 b. continued

2. Incorporates an active mechanism that forces the
camera not to function when it is removed from the
vehicle for which it was intended.

Technical Notes:

1. Instantaneous Field of View (IFOV) specified in
6A4003.b.4. Note 3.b. is the lesser figure of the
Horizontal IFOV or the Vertical IFOV.

Horizontal IFOV = horizontal Field of View (FOV) /
number of horizontal detector elements

Vertical IFOV = vertical Field of View (FOV) /
number of vertical detector elements.

2. 'Direct view'in 64003.b.4. Note 3.b. refers to an
imaging camera operating in the infrared spectrum that
presents a visual image to a human observer using a
near-to-eye micro display incorporating any
light-security mechanism.

6A004 Optics
a.  Optical mirrors (reflectors), as follows:

1. "Deformable mirrors" having either continuous or multi-element
surfaces, and specially designed components therefor, capable of
dynamically repositioning portions of the surface of the mirror at rates
exceeding 100 Hz;

2. Lightweight monolithic mirrors having an average "equivalent density"

of less than 30 kg/rn2 and a total mass exceeding 10 kg;
3. Lightweight "composite" or foam mirror structures having an average

"equivalent density" of less than 30 kg/m2 and a total mass exceeding
2 kg;

4. Beam steering mirrors more than 100 mm in diameter or length of
major axis, which maintain a flatness of lambda/2 or better (lambda is
equal to 633 nm) having a control bandwidth exceeding 100 Hz.

b. Optical components made from zinc selenide (ZnSe) or zinc sulphide (ZnS)
with transmission in the wavelength range exceeding 3,000 nm but not
exceeding 25,000 nm and having any of the following:

1. Exceeding 100 cm in volume; or
2. Exceeding 80 mm in diameter or length of major axis and 20 mm in
thickness (depth).

c. "Space-qualified" components for optical systems, as follows:

1. Lightweighted to less than 20% "equivalent density" compared with a
solid blank of the same aperture and thickness;
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6A004 c. continued

2. Raw substrates, processed substrates having surface coatings
(single-layer or multi-layer, metallic or dielectric, conducting,
semiconducting or insulating) or having protective films;

3. Segments or assemblies of mirrors designed to be assembled in space
into an optical system with a collecting aperture equivalent to or larger
than a single optic 1 m in diameter;

4. Manufactured from "composite" materials having a coefficient of

. . 6 . .
linear thermal expansion equal to or less than 5 x 10 in any coordinate
direction.

d. Optical control equipment, as follows:

1. Specially designed to maintain the surface figure or orientation of the
"space-qualified" components specified in 6A004.c.1. or 6A004.c.3.;

2. Having steering, tracking, stabilisation or resonator alignment
bandwidths equal to or more than 100 Hz and an accuracy of 10 prad
(microradians) or less;

3. Gimbals having all of the following:
a. A maximum slew exceeding 5°;
b. A bandwidth of 100 Hz or more;
c. Angular pointing errors of 200 prad (microradians) or less; and
d. Having any of the following:
1. Exceeding 0.15 m but not exceeding 1 m in diameter or
major axis length and capable of angular accelerations

exceeding 2 rad (radians)/s ; or
2. Exceeding 1 m in diameter or major axis length and capable

of angular accelerations exceeding 0.5 rad (radians)/s ;

4. Specially designed to maintain the alignment of phased array or phased
segment mirror systems consisting of mirrors with a segment diameter
or major axis length of 1 m or more.

e. 'Aspheric optical elements' having all of the following characteristics:

1. The largest dimension of the optical-aperture is greater than 400 mm;

2. The surface roughness is less than 1 nm (rms) for sampling lengths
equal to or greater than 1 mm; and

3. The coefficient of linear thermal expansion's absolute magnitude is less
than 3x10/K at 25°C.

Technical Notes:

1. An 'aspheric optical element' is any element used in an optical system
whose imaging surface or surfaces are designed to depart from the
shape of an ideal sphere.
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6A004 e. continued

2. Manufacturers are not required to measure the surface roughness
listed in 64004.¢.2. unless the optical element was designed or
manufactured with the intent to meet, or exceed, the control parameter.

Note 6A4004.e. does not control aspheric optical elements having any of

the following:

a. A largest optical-aperture dimension less than I m and a
focal length to aperture ratio equal to or greater than 4.5:1;

b. A largest optical-aperture dimension equal to or greater than
1 m and a focal length to aperture ratio equal to or greater
than 7:1;

c. Being designed as Fresnel, flyeye, stripe, prism or diffractive
optical elements,

d.  Being fabricated from borosilicate glass having a coefficient of
linear thermal expansion greater than 2.5x10° /K at 25 °C; or

e. Being an x-ray optical element having inner mirror
capabilities (e.g. tube-type mirrors).

N.B. For aspheric optical elements specially designed for lithography
equipment, see 3B001.

6A005 "Lasers", not controlled in 0B001.g.5. or 0B001.h.6., components and optical
equipment, as follows:
N.B.:  SEE ALSO 6A205.

Note 1: Pulsed "lasers" include those that run in a continuous wave (CW)
mode with pulses superimposed.

Note 2:  Pulse-excited "lasers" include those that run in a continuously excited
mode with pulse excitation superimposed.

Note 3:  The control status of Raman "lasers" is determined by the parameters
of the pumping source "lasers". The pumping source "lasers" can be
any of the "lasers" described below.

a. Gas "lasers", as follows:
1. Excimer "lasers", having any of the following:

a.  An output wavelength not exceeding 150 nm and having any of
the following:
1. An output energy exceeding 50 mJ per pulse; or
2. An average output power exceeding 1 W;

b.  An output wavelength exceeding 150 nm but not exceeding
190 nm and having any of the following:
1.  An output energy exceeding 1.5 J per pulse; or
2. An average output power exceeding 120 W;
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6A005 a. continued

c. An output wavelength exceeding 190 nm but not exceeding
360 nm and having any of the following:
1. An output energy exceeding 10 J per pulse; or
2. An average output power exceeding 500 W; or

d.  An output wavelength exceeding 360 nm and having any of the
following:
1.  An output energy exceeding 1.5 J per pulse; or
2. An average output power exceeding 30 W;

N.B. For eximer "lasers" specially designed for lithography
equipment, see 3B001

2. Metal vapour "lasers", as follows:

a. Copper (Cu) "lasers" having an average output power exceeding
20 W,

b. Gold (Au) "lasers" having an average output power exceeding
5W;

c. Sodium (Na) "lasers" having an output power exceeding 5 W;

d. Barium (Ba) "lasers" having an average output power exceeding
2W;

3. Carbon monoxide (CO) "lasers" having any of the following:
a. An output energy exceeding 2 J per pulse and a pulsed "peak
power" exceeding 5 kW; or
b. An average or CW output power exceeding 5 kW;

4. Carbon dioxide (CO2) "lasers" having any of the following:

a. A CW output power exceeding 15 kW;

b. A pulsed output having a "pulse duration" exceeding 10 us and
having any of the following:
1. An average output power exceeding 10 kW; or
2. A pulsed "peak power" exceeding 100 kW; or

c. A pulsed output having a "pulse duration" equal to or less than
10 ps; and having any of the following:
1. A pulse energy exceeding 5 J per pulse; or
2. An average output power exceeding 2.5 kW;

5.  "Chemical lasers", as follows:
a. Hydrogen Fluoride (HF) "lasers";
b. Deuterium Fluoride (DF) "lasers";
c. "Transfer lasers", as follows:
1. Oxygen lodine (O,-I) "lasers";

2. Deuterium Fluoride-Carbon dioxide (DF-CO,) "lasers";

b
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b.

6.

Krypton ion or argon ion "lasers" having any of the following:

a. An output energy exceeding 1.5 J per pulse and a pulsed "peak
power" exceeding 50 W; or

b. An average or CW output power exceeding 50 W;

Other gas "lasers", having any of the following:
Note:  64005.a.7. does not control nitrogen "lasers".

a.  An output wavelength not exceeding 150 nm and having any of
the following:
1.  An output energy exceeding 50 mJ per pulse and a pulsed
"peak power" exceeding 1 W; or
2. An average or CW output power exceeding 1 W;
b. An output wavelength exceeding 150 nm but not exceeding
800 nm and having any of the following:
1. An output energy exceeding 1.5 J per pulse and a pulsed
"peak power" exceeding 30 W; or
2. Anaverage or CW output power exceeding 30 W;
c. An output wavelength exceeding 800 nm but not exceeding
1,400 nm and having any of the following:
1.  An output energy exceeding 0.25 J per pulse and a pulsed
"peak power" exceeding 10 W; or
2. An average or CW output power exceeding 10 W; or
d. An output wavelength exceeding 1,400 nm and an average or CW
output power exceeding 1 W.

Semiconductor "lasers", as follows:

1.

Individual single-transverse mode semiconductor "lasers", having any

of the following:

a. A wavelength equal to or less than 1,510 nm, and having an
average or CW output power exceeding 1.5 W; or

b. A wavelength greater than 1,510 nm, and having an average or
CW output power exceeding 500 mW;

Individual, multiple-transverse mode semiconductor "lasers", having

any of the following:

a. A wavelength of less than 1,400 nm, and having an average or
CW output power exceeding 10 W;

b. A wavelength equal to or greater than 1,400 nm and less than
1,900 nm, and having an average or CW output power exceeding
2.5 W; or

c. A wavelength equal to or greater than 1,900 nm and having an
average or CW output power exceeding 1 W.

Individual semiconductor "laser" arrays, having any of the following:
a. A wavelength of less than 1,400 nm, and having an average or
CW output power exceeding 80 W;
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b.

A wavelength equal to or greater than 1,400 nm and less than
1,900 nm, and having an average or CW output power exceeding
25 W; or

A wavelength equal to or greater than 1,900 nm, and having an
average or CW output power exceeding 10 W.

4. Array stacks of semiconductor "lasers" containing at least one array

that is controlled under 6A005.b.3.

Technical Notes:

1. Semiconductor "lasers" are commonly called "laser" diodes.

2. An ‘array’ consists of multiple semiconductor "laser" emitters
fabricated as a single chip so that the centres of the emitted light
beams are on parallel paths.

3. An ‘array stack' is fabricated by stacking, or otherwise assembling,
‘arrays’' so that the centres of the emitted light beams are on parallel
paths.

Note 1:  6A4005.b. includes semiconductor "lasers" having optical output

connectors (e.g. fibre optic pigtails).

Note 2:  The control status of semiconductor "lasers" specially designed

for other equipment is determined by the control status of the

other equipment.

Solid state "lasers", as follows:

1.

"Tunable" "lasers" having any of the following:

Note:  64005.c.1. includes titanium - sapphire(Ti: AL,O, ), thulium

- YAG (Tm: YAG), thulium - YSGG (Tm: YSGG), alexandrite
(Cr: BeAl,O, ) and colour centre "lasers".

DSGL_Amendment_2006

a. An output wavelength less than 600 nm and having any of the
following:
1. An output energy exceeding 50 mJ per pulse and a pulsed
"peak power" exceeding 1 W; or
2. Anaverage or CW output power exceeding 1 W;
b.  An output wavelength of 600 nm or more but not exceeding
1,400 nm and having any of the following:
1. An output energy exceeding 1 J per pulse and a pulsed "peak
power" exceeding 20 W; or
2. Anaverage or CW output power exceeding 20 W; or
c.  An output wavelength exceeding 1,400 nm and having any of the
following:
1.  An output energy exceeding 50 mJ per pulse and a pulsed
"peak power" exceeding 1 W; or
2. An average or CW output power exceeding 1 W;
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2. Non-"tunable" "lasers", as follows:
Note: 6A4005.c.2. includes atomic transition solid state "lasers".

a. Neodymium glass "lasers", as follows:
1. "Q-switched lasers" having any of the following:
a.  An output energy exceeding 20 J but not exceeding 50 J
per pulse and an average output power exceeding 10 W;
or
b.  An output energy exceeding 50 J per pulse;

2. Non-"Q-switched lasers" having any of the following:
a. An output energy exceeding 50 J but not exceeding
100 J per pulse and an average output power exceeding
20 W; or
b. An output energy exceeding 100 J per pulse;

b. Neodymium-doped (other than glass) "lasers", having an output
wavelength exceeding 1,000 nm but not exceeding 1,100 nm, as
follows:

N.B.: For neodymium-doped (other than glass) "lasers"
having an output wavelength not exceeding 1,000 nm or
exceeding 1,100 nm, see 64005.c.2.c.

1. Pulse-excited, mode-locked, "Q-switched lasers" having a
"pulse duration" of less than 1 ns and having any of the
following:

a. A "peak power" exceeding 5 GW;
b. An average output power exceeding 10 W; or
c. A pulsed energy exceeding 0.1 J;

2.  Pulse-excited, "Q-switched lasers" having a "pulse duration"

equal to or more than 1 ns, and having any of the following:
a. A single-transverse mode output having:

1. A "peak power" exceeding 100 MW;

2. An average output power exceeding 20 W; or

3. A pulsed energy exceeding 2 J; or
b. A multiple-transverse mode output having:

1. A "peak power" exceeding 400 MW;

2. An average output power exceeding 2 kW; or

3. A pulsed energy exceeding 2 J;

3. Pulse-excited, non-"Q-switched lasers", having:
a. A single-transverse mode output having:
1. A "peak power" exceeding 500 kW; or
2. An average output power exceeding 150 W; or
b. A multiple-transverse mode output having:
1. A "peak power" exceeding 1 MW; or
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4.

2. Anaverage power exceeding 2 kW;

Continuously excited "lasers" having:
a. A single-transverse mode output having:
1. A "peak power" exceeding 500 kW; or
2. An average or CW output power exceeding 150 W;
or
b. A multiple-transverse mode output having:
1. A "peak power" exceeding 1 MW; or
2. An average or CW output power exceeding 2 kW;

c.  Other non-"tunable" "lasers", having any of the following:

DSGL_Amendment_2006

1. A wavelength less than 150 nm and having any of the
following:
a. An output energy exceeding 50 mJ per pulse and a
pulsed "peak power" exceeding 1 W; or
b. An average or CW output power exceeding 1 W;
2. A wavelength of 150 nm or more but not exceeding 800 nm
and having any of the following:
a. An output energy exceeding 1.5 J per pulse and a pulsed
"peak power" exceeding 30 W; or
b. An average or CW output power exceeding 30 W;
3. A wavelength exceeding 800 nm but not exceeding
1,400 nm, as follows:
a. "Q-switched lasers" having:
1. An output energy exceeding 0.5 J per pulse and a
pulsed "peak power" exceeding 50 W; or
2. An average output power exceeding:
a. 10 W for single-transverse mode "lasers";
b. 30 W for multiple-transverse mode "lasers";
b. Non-"Q-switched lasers" having:
1. An output energy exceeding 2 J per pulse and a
pulsed "peak power" exceeding 50 W; or
2. Anaverage or CW output power exceeding 50 W;
or
4. A wavelength exceeding 1,400 nm and having any of the
following:
a.  An output energy exceeding 100 mJ per pulse and a
pulsed "peak power" exceeding 1 W; or
b. An average or CW output power exceeding 1 W;
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d.

Dye and other liquid "lasers", having any of the following:

1.

A wavelength less than 150 nm and

a. An output energy exceeding 50 mJ per pulse and a pulsed "peak
power" exceeding 1 W; or

b. An average or CW output power exceeding 1 W;

A wavelength of 150 nm or more but not exceeding 800 nm and

having any of the following:

a.  An output energy exceeding 1.5 J per pulse and a pulsed "peak
power" exceeding 20 W;

b. An average or CW output power exceeding 20 W; or

c. A pulsed single longitudinal mode oscillator having an average
output power exceeding 1 W and a repetition rate exceeding
1 kHz if the "pulse duration" is less than 100 ns;

A wavelength exceeding 800 nm but not exceeding 1,400 nm and

having any of the following:

a. An output energy exceeding 0.5 J per pulse and a pulsed "peak
power" exceeding 10 W; or

b. An average or CW output power exceeding 10 W; or

A wavelength exceeding 1,400 nm and having any of the following:

a.  An output energy exceeding 100 mJ per pulse and a pulsed "peak
power" exceeding 1 W; or

b. An average or CW output power exceeding 1 W;

Components, as follows:

1.

Mirrors cooled either by 'active cooling' or by heat pipe cooling;
Technical Note:
'Active cooling' is a cooling technique for optical components using

flowing fluids within the subsurface (nominally less than 1 mm below

the optical surface) of the optical component to remove heat from the
optic.

Optical mirrors or transmissive or partially transmissive optical or
electro-optical components specially designed for use with controlled
"lasers";

Optical equipment, as follows:

N.B.:

For shared aperture optical elements, capable of operating in
"Super-High Power Laser" ("SHPL") applications, see ML19.a.

Dynamic wavefront (phase) measuring equipment capable of mapping

at least 50 positions on a beam wavefront having any of the following:

a. Frame rates equal to or more than 100 Hz and phase
discrimination of at least 5% of the beam's wavelength; or
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6A006

b. Frame rates equal to or more than 1,000 Hz and phase
discrimination of at least 20% of the beam's wavelength;

2. "Laser" diagnostic equipment capable of measuring "SHPL" system
angular beam steering errors of equal to or less than 10 urad;

3. Optical equipment and components specially designed for a
phased-array "SHPL" system for coherent beam combination to an
accuracy of lambda/10 at the designed wavelength, or 0.1 pm,
whichever is the smaller;

4. Projection telescopes specially designed for use with "SHPL" systems.

nn nn

"Magnetometers", "magnetic gradiometers", "intrinsic magnetic gradiometers",
underwater electric field sensors and compensation systems, and specially
designed components therefor, as follows:

Note: 64006 does not control instruments specially designed for fishery
applications or biomagnetic measurements for medical diagnostics.

a. "Magnetometers" and subsystems as follows:

1. Using "superconductive” (SQUID) "technology" and having any of the
following characteristics:

a. SQUID systems designed for stationary operation, without
specially designed subsystems designed to reduce in-motion
noise, and having a "noise level" (sensitivity) equal to or lower
(better) than 50 fT (rms) per square root Hz at a frequency of 1
Hz; or

b. SQUID systems having an in-motion-magntometer "noise level"
(sensitivity) lower (better) than 20 pT (rms) per square root Hz at
a frequency of 1 Hz and specially designed to reduce in-motion
noise;

2. Using optically pumped or nuclear precession (proton/Overhauser)
"technology" having a "noise level" (sensitivity) lower (better) than
20 pT (rms) per square root Hz;

3. Using fluxgate "technology" having a "noise level" (sensitivity) equal
to or lower (better) than 10 pT (rms) per square root Hz at a frequency
of 1 Hz;

4. Induction coil "magnetometers" having a "noise level" (sensitivity)
lower (better) than any of the following:
a.  0.05nT (rms) per square root Hz at frequencies of less than 1 Hz;
b. 1x 107 nT (rms) per square root Hz at frequencies of 1 Hz or
more but not exceeding 10 Hz; or
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c. 1x10™nT (rms) per square root Hz at frequencies exceeding 10
Hz;

5. Fibre optic "magnetometers" having a "noise level" (sensitivity) lower
(better) than 1 nT (rms) per square root Hz;

b. Underwater electric field sensors having a "noise level" (sensitivity) lower
(better) than 8 nanovolt per metre per square root Hz when measured at 1
Hz;

c. "Magnetic gradiometers", as follows:

1. "Magnetic gradiometers" using multiple "magnetometers" specified in
6A006.a.;

2.  Fibre optic "intrinsic magnetic gradiometers" having a magnetic
gradient field "noise level" (sensitivity) lower (better) than 0.3 nT/m
rms per square root Hz;

3. "Intrinsic magnetic gradiometers", using "technology" other than
fibre-optic "technology", having a magnetic gradient field "noise level"
(sensitivity) lower (better) than 0.015 nT/m rms per square root Hz;

d. Compensation systems for magnetic or underwater electric field sensors
resulting in a performance equal to or better than the control parameters of
6A006.a., 6A006.b. or 6A006.c.

6A007 Gravity meters (gravimeters) and gravity gradiometers, as follows:
N.B.: SEE ALSO 6A107.

a. Gravity meters designed or modified for ground use having a static
accuracy of less (better) than 10 ugal;
Note:  6A4007.a. does not control ground gravity meters of the quartz
element (Worden) type.

b.  Gravity meters designed for mobile platforms, having all of the following:
1. A static accuracy of less (better) than 0.7 mgal; and
2. Anin-service (operational) accuracy of less (better) than 0.7 mgal
having a time-to-steady-state registration of less than 2 minutes under
any combination of attendant corrective compensations and motional
influences;

c.  Gravity gradiometers.
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6A008 Radar systems, equipment and assemblies having any of the following
characteristics, and specially designed components therefor:
N.B.:  SEE ALSO 6A108.

Note: 6A4008 does not control:

a. Secondary surveillance radar (SSR);

b.  Car radar designed for collision prevention;

c.  Displays or monitors used for air traffic control (ATC) having no
more than 12 resolvable elements per mm,

d.  Meteorological (weather) radar.

Operating at frequencies from 40 GHz to 230 GHz and having an average
output power exceeding 100 mW;

Having a tunable bandwidth exceeding + 6.25% of the 'centre operating
frequency';

Technical Note:

The ‘centre operating frequency' equals one half of the sum of the highest
plus the lowest specified operating frequencies.

Capable of operating simultaneously on more than two carrier frequencies;

Capable of operating in synthetic aperture (SAR), inverse synthetic aperture
(ISAR) radar mode, or sidelooking airborne (SLAR) radar mode;

Incorporating "electronically steerable phased array antennae";

Capable of heightfinding non-cooperative targets;
Note: 6A4008.f. does not control precision approach radar (PAR)
equipment conforming to ICAO standards.

Specially designed for airborne (balloon or airframe mounted) operation
and having Doppler "signal processing" for the detection of moving targets;

Employing processing of radar signals using any of the following:
1. "Radar spread spectrum" techniques; or
2. "Radar frequency agility" techniques;

Providing ground-based operation with a maximum "instrumented range"
exceeding 185 km;
Note: 6A4008.i. does not control:

a. Fishing ground surveillance radar,

b.  Ground radar equipment specially designed for enroute air
traffic control, provided that all the following conditions are
met:

1. It has a maximum "instrumented range" of 500 km or
less;

2. It is configured so that radar target data can be
transmitted only one way from the radar site to one or
more civil ATC centres;
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6A102

3. It contains no provisions for remote control of the radar
scan rate from the enroute ATC centre; and
4. 1t is to be permanently installed;
c.  Weather balloon tracking radars.

j-  Being "laser" radar or Light Detection and Ranging (LIDAR) equipment,

having any of the following:

1. "Space-qualified"; or

2. Employing coherent heterodyne or homodyne detection techniques and
having an angular resolution of less (better) than 20 prad
(microradians);

Note:  6A4008.j. does not control LIDAR equipment specially designed

for surveying or for meteorological observation.

k. Having "signal processing" sub-systems using "pulse compression", with
any of the following:
1. A "pulse compression" ratio exceeding 150; or
2. A pulse width of less than 200 ns; or

1. Having data processing sub-systems with any of the following:

1. "Automatic target tracking" providing, at any antenna rotation, the
predicted target position beyond the time of the next antenna beam
passage;

Note:  64008.1.1. does not control conflict alert capability in ATC
systems, or marine or harbour radar.

2. Calculation of target velocity from primary radar having non-periodic
(variable) scanning rates;

3. Processing for automatic pattern recognition (feature extraction) and
comparison with target characteristic data bases (waveforms or
imagery) to identify or classify targets; or

4. Superposition and correlation, or fusion, of target data from two or
more "geographically dispersed" and "interconnected radar sensors" to
enhance and discriminate targets.

Note:  64008.1.4. does not control systems, equipment and
assemblies used for marine traffic control.

Radiation hardened 'detectors', not controlled in 6A002, specially designed or
modified for protecting against nuclear effects (e.g. electromagnetic pulse
(EMP), X-rays, combined blast and thermal effects) and usable for "missiles",
designed or rated to withstand radiation levels which meet or exceed a total
irradiation dose of 5 x 10° rads (silicon).

Technical Note:

In 64102, a 'detector’ is defined as a mechanical, electrical, optical or chemical
device that automatically identifies and records, or registers a stimulus such as
an environmental change in pressure or temperature, an electrical or
electromagnetic signal or radiation from a radioactive material. This includes
devices that sense by one time operation or failure.
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6A107 Gravity meters (gravimeters) and components for gravity meters and gravity
gradiometers,
as follows:

a.  Gravity meters, not controlled in 6A007.b, designed or modified for
airborne or marine use, and having a static or operational accuracy of
7 x 10° m/s? (0.7 milligal) or less (better), and having a time-to-steady-state
registration of two minutes or less;

b. Specially designed components for gravity meters specified in 6A007.b or
6A107.a. and gravity gradiometers specified in 6A007.c.

6A108 Radar systems and tracking systems, not controlled in entry 6A008, as follows:

a. Radar and laser radar systems designed or modified for use in space launch
vehicles specified in 9A004 or sounding rockets specified in 9A104;
Note:  6A4108.a. includes the following:
a. Terrain contour mapping equipment;
b.  Imaging sensor equipment;
c. Scene mapping and correlation (both digital and analogue)
equipment;
d. Doppler navigation radar equipment.

b. Precision tracking systems, usable for 'missiles', as follows:

1. Tracking systems which use a code translator in conjunction with
either surface or airborne references or navigation satellite systems to
provide real-time measurements of in-flight position and velocity;

2. Range instrumentation radars including associated optical/infrared
trackers with all of the following capabilities:

a.  Angular resolution better than 3 milliradians (0.5 mils);
b. Range of 30 km or greater with a range resolution better than

10 m rms;
c. Velocity resolution better than 3 m/s.
Technical Note:

In 64108.b. 'missile’ means complete rocket systems and unmanned aerial
vehicle systems capable of a range exceeding 300 km.

6A202 Photomultiplier tubes having both of the following characteristics:
a. Photocathode area of greater than 20 sz; and
b. Anode pulse rise time of less than 1 ns.

6A203 Cameras and components, not controlled in 6A003, as follows:

a. Mechanical rotating mirror cameras, as follows, and specially designed
components therefor:
1. Framing cameras with recording rates greater than 225,000 frames per
second;
2. Streak cameras with writing speeds greater than 0.5 mm per
microsecond;
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Note:  In 64203.a. components of such cameras include their
synchronizing electronics units and rotor assemblies consisting of
turbines, mirrors and bearings.

b. Electronic streak cameras, electronic framing cameras, tubes and devices, as
follows:
1. Electronic streak cameras capable of 50 ns or less time resolution;
2. Streak tubes for cameras specified in 6A203.b.1.;
3. Electronic (or electronically shuttered) framing cameras capable of

50 ns or less frame exposure time;

4. Framing tubes and solid-state imaging devices for use with cameras
specified in 6A203.b.3., as follows:

a. Proximity focused image intensifier tubes having the
photocathode deposited on a transparent conductive coating to
decrease photocathode sheet resistance;

b. Gate silicon intensifier target (SIT) videcon tubes, where a fast
system allows gating the photoelectrons from the photocathode
before they impinge on the SIT plate;

c. Kerr or Pockels cell electro-optical shuttering;

d.  Other framing tubes and solid-state imaging devices having a
fast-image gating time of less than 50 ns specially designed for
cameras specified in 6A203.b.3.;

c. Radiation-hardened TV cameras, or lenses therefor, specially designed or
rated as radiation hardened to withstand a total radiation dose greater than
50 x 10° Gy(silicon) (5 x 10° rad (silicon)) without operational degradation.
Technical Note:
The term Gy (silicon) refers to the energy in Joules per kilogram absorbed
by an unshielded silicon sample when exposed to ionising radiation.
6A205 "Lasers", "laser" amplifiers and oscillators, not controlled in 0B001.g.5.,

0B001.h.6. and 6A005; as follows:

Argon ion "lasers" having both of the following characteristics:

1. Operating at wavelengths between 400 nm and 515 nm; and

2. Anaverage output power greater than 40 W;

Tunable pulsed single-mode dye laser oscillators having all of the following
characteristics:

1. Operating at wavelengths between 300 nm and 800 nm;

2. An average output power greater than 1 W;

3. A repetition rate greater than 1 kHz; and

4. Pulse width less than 100 ns;

Tunable pulsed dye laser amplifiers and oscillators, having all of the
following characteristics:

1.  Operating at wavelengths between 300 nm and 800 nm;

2. Anaverage output power greater than 30 W;

3. A repetition rate greater than 1 kHz; and

4. Pulse width less than 100 ns;

Note: 6A4205.c. does not control single mode oscillators;
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6A225

6A226

6B

6B004

d. Pulsed carbon dioxide "lasers" having all of the following characteristics:
1. Operating at wavelengths between 9,000 nm and 11,000 nm;
2. A repetition rate greater than 250 Hz;
3. Anaverage output power greater than 500 W; and
4. Pulse width of less than 200 ns;

e. Para-hydrogen Raman shifters designed to operate at 16 micrometre output
wavelength and at a repetition rate greater than 250 Hz;

f.  Pulse-excited, Q-switched neodymium-doped (other than glass) "lasers",
having all of the following characteristics:
1.  An output wavelength exceeding 1,000 nm but not exceeding
1,100 nm;
2. A pulse duration equal to or more than 1 ns; and
3. A multiple-transverse mode output having an average power exceeding
50 W.

Velocity interferometers for measuring velocities exceeding 1 km/s during time

intervals of less than 10 microseconds.

Note: 64225 includes velocity interferometers such as VISARs (Velocity
interferometer systems for any reflector) and DLIs (Doppler laser
interferometers).

Pressure sensors, as follows:

a. Manganin gauges for pressures greater than 10 GPa;

b. Quartz pressure transducers for pressures greater than 10 GPa.

Test, Inspection and Production Equipment

Optical equipment, as follows:

a. Equipment for measuring absolute reflectance to an accuracy of + 0.1% of
the reflectance value;

b. Equipment other than optical surface scattering measurement equipment,
having an unobscured aperture of more than 10 cm, specially designed for
the non-contact optical measurement of a non-planar optical surface figure
(profile) to an "accuracy" of 2 nm or less (better) against the required
profile.

Note:  6B004 does not control microscopes.
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6B007 Equipment to produce, align and calibrate land-based gravity meters with a static
accuracy of better than 0.1 mgal.

6B008 Pulse radar cross-section measurement systems having transmit pulse widths of
100 ns or less and specially designed components therefor.
N.B.:  SEE ALSO 6B108.

6B108 Systems, not controlled in 6B00S, specially designed for radar cross section
measurement usable for "missiles" and their subsystems.

6C Materials

6C002 Optical sensor materials, as follows:
a. Elemental tellurium (Te) of purity levels of 99.9995% or more;

b. Single crystals (including epitaxial wafers) of any of the following:

1. Cadmium zinc telluride (CdZnTe), with zinc content of less than 6%
by 'mole fraction';

2. Cadmium telluride (CdTe) of any purity level; or

3. Mercury cadmium telluride (HgCdTe) of any purity level.
Technical Note:
'"Mole fraction' is defined as the ratio of moles of ZnTe to the sum of
moles of CdTe and ZnTe present in the crystal.

6C004 Optical materials, as follows:

a. Zinc selenide (ZnSe) and zinc sulphide (ZnS) "substrate blanks" produced
by the chemical vapour deposition process, having any of the following:

1. A volume greater than 100 cm ; or
2. A diameter greater than 80 mm having a thickness of 20 mm or more;

b. Boules of the following electro-optic materials:
1. Potassium titanyl arsenate (KTA);
2. Silver gallium selenide (AgGaSe, );

3. Thallium arsenic selenide (T1;AsSe;, also known as TAS);

c. Non-linear optical materials, having all of the following:

1. Third order susceptibility (chi 3) of 10_6 mZ/V2 or more; and
2. A response time of less than 1 ms;

d. "Substrate blanks" of silicon carbide or beryllium beryllium (Be/Be)
deposited materials exceeding 300 mm in diameter or major axis length;

228 Defence and Strategic Goods List Amendment 2006

DSGL_Amendment_2006

Federal Register of Legislative Instruments F2006L.03230



Amendment of Defence and Strategic Goods List Schedule 1

6C004 continued

6C005

6D

6D001

6D002

6D003

e. @lass, including fused silica, phosphate glass, fluorophosphate glass,
zirconium fluoride (ZrF, ) and hafnium fluoride (HfF, ), having all of the

following:
1. A hydroxyl ion (OH-) concentration of less than 5 ppm,;
2. Integrated metallic purity levels of less than 1 ppm; and

3. High homogeneity (index of refraction variance) less than 5 x 10_6;

f.  Synthetically produced diamond material with an absorption of less than
- -1
10 cm for wavelengths exceeding 200 nm but not exceeding 14,000 nm.

Synthetic crystalline "laser" host material in unfinished form, as follows:
a. Titanium doped sapphire;
b. Alexandrite.

Software

"Software" specially designed for the "development" or "production” of
equipment specified in 6A004, 6A005, 6A008 or 6B00S.

"Software" specially designed for the "use" of equipment specified in 6A002.b.,
6A008 or 6B00S.

Other "software", as follows:

a. 1. "Software" specially designed for acoustic beam forming for the "real
time processing" of acoustic data for passive reception using towed
hydrophone arrays;

2. "Source code" for the "real time processing" of acoustic data for

passive reception using towed hydrophone arrays;

3. "Software" specially designed for acoustic beam forming for "real time
processing" of acoustic data for passive reception using bottom or bay
cable systems;

4. "Source code" for "real time processing" of acoustic data for passive
reception using bottom or bay cable systems;
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6D003 continued

b. 1. "Software" specially designed for magnetic and electric field
compensation systems for magnetic and electric field sensors designed
to operate on mobile platforms;

2. "Software" specially designed for magnetic and electric field anomaly
detection on mobile platforms;

c. "Software" specially designed to correct motional influences of gravity
meters or gravity gradiometers;

d. 1. Air Traffic Control "software" application "programs" hosted on
general purpose computers located at Air Traffic Control centres and
capable of any of the following:

a. Processing and displaying more than 150 simultaneous "system
tracks"; or
b.  Accepting radar target data from more than four primary radars;

2. "Software" for the design or "production" of radomes which:
a. Are specially designed to protect the "electronically steerable
phased array antennae" specified in 6A008.e.; and
b. Result in an antenna pattern having an 'average side lobe level'
more than 40 dB below the peak of the main beam level.

Technical Note:

'Average side lobe level' in 6D003.d.2.b. is measured over the
entire array excluding the angular extent of the main beam and
the first two side lobes on either side of the main beam.

6D102 "Software" specially designed or modified for the "use" of goods specified in
6A108.

6D103 "Software" which processes post-flight, recorded data, enabling determination of
vehicle position throughout its flight path, specially designed or modified for
'missiles'.
Technical Note:

In 6D103 'missile’ means complete rocket systems and unmanned aerial vehicle
systems capable of a range exceeding 300 km.
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6E

6E001

6E002

6E003

6E101

6E201

Technology

"Technology" according to the General Technology Note for the "development"
of equipment, materials or "software" specified in 6A, 6B, 6C or 6D.

"Technology" according to the General Technology Note for the "production" of
equipment or materials specified in 6A, 6B or 6C.

Other "technology", as follows:

a. 1. Optical surface coating and treatment "technology" "required" to
achieve uniformity of 99.5% or better for optical coatings 500 mm or
more in diameter or major axis length and with a total loss (absorption
and scatter) of less than 5 x 107;

N.B.: See also 2E003.f.

2. Optical fabrication "technology" using single point diamond turning
techniques to produce surface finish accuracies of better than 10 nm

i 2

rms on non-planar surfaces exceeding 0.5 m ;

b. "Technology" "required" for the "development", "production” or "use" of
specially designed diagnostic instruments or targets in test facilities for
"SHPL" testing or testing or evaluation of materials irradiated by "SHPL"
beams;

"Technology" according to the General Technology Note for the "use" of

equipment or "software" specified in 6A002, 6A007.b. and c., 6A008, 6A102,

6A107, 6A108, 6B108, 6D102 or 6D103.

Note:  6EI101 only specifies "technology" for equipment specified in 64008
when it is designed for airborne applications and is usable in
"missiles".

"Technology" according to the General Technology Note for the "use" of
equipment specified in 6A003, 6A005.a.1.c., 6A005.a.2.a., 6A005.c.1.b.,
6A005.c.2.c.2., 6A005.c.2.d.2.b., 6A202, 6A203, 6A205, 6A225 or 6A226.
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CATEGORY 7 - NAVIGATION AND AVIONICS

TA Systems, Equipment and Components

N.B.: For automatic pilots for underwater vehicles, see Category 8.
For radar, see Category 6.

7A001 Linear accelerometers designed for use in inertial navigation or guidance
systems and having any of the following characteristics, and specially designed
components therefor:
N.B.:  SEE ALSO 7A101. For angular or rotational accelerometers, see
7A002.

a. A "bias" "stability" of less (better) than 130 micro g with respect to a fixed
calibration value over a period of one year;

b. A "scale factor" "stability" of less (better) than 130 ppm with respect to a
fixed calibration value over a period of one year; or

c. Specified to function at linear acceleration levels exceeding 100 g.

7A002 Gyros, and angular or rotational accelerometers, having any of the following
characteristics, and specially designed components therefor:
N.B.:  SEE ALSO 7A102.

a. A "drift rate" "stability", when measured in a 1 g environment over a period
of one month and with respect to a fixed calibration value, of:
1. Less (better) than 0.1° per hour when specified to function at linear
acceleration levels below 12 g; or
2. Less (better) than 0.5° per hour when specified to function at linear
acceleration levels from 12 g to 100 g inclusive; or

b. An angle random walk of less (better) than or equal to 0.0035° per square

root hour; or

Note: 74002.b. does not control spinning mass gyros (spinning mass
gyros are gyros which use a continually rotating mass to sense
angular motion).

Technical Note:

For the purposes of 74002.b., 'angle random walk' is the angular error

buildup with time that is due to white noise in angular rate. (IEEE STD

528-2001)

c. Specified to function at linear acceleration levels exceeding 100 g.
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7A003 Inertial Systems and specially designed components, as follows:
N.B.: SEE ALSO 7A103.

a. Inertial navigation systems (INS) (gimballed or strapdown) and inertial
equipment designed for "aircraft", land vehicle, vessels (surface or
underwater) or "spacecraft" for attitude, guidance or control, having any of
the following characteristics, and specially designed components therefor:

1. Navigation error (free inertial) subsequent to normal alignment of
0.8 nautical mile per hour (nm/hr) 'Circular Error Probable' (CEP) or
less (better); or

2. Specified to function at linear acceleration levels exceeding 10 g;

b. Hybrid Inertial Navigation Systems emebedded with Global Navigation
Satellite Systems(s) (GNSS) or with "Data-Based Referenced Navigation"
("DBRN") System(s) for attitude, guidance or control, subsequent to normal
alignment, having an INS navigation position accuracy, after loss of GNSS
or "DBRN" for a period of up to four minutes, of less (better) than
10 metres 'Circular Error Probable' (CEP).

c. Inertial Equipment for Azimuth, Heading, or North Pointing having any of
the following characteristics, and specially designed components therefor:
1. Designed to have an Azimuth, Heading, or North Pointing accuracy
equal to, or less (better) than 6 arc minutes RMS at 45 degrees latitude;
or
2. Designed to have a non-operating shock level of 900 g or greater at a
duration of 1 msec, or greater.

Note 1:  The parameters of 7A003.a. and 74003.b. are applicable with any of
the following environmental conditions:

1. Input random vibration with an overall magnitude of 7.7 g rms in
the first half hour and a total test duration of one and one half
hour per axis in each of the three perpendicular axes, when the
random vibration meets the following:

a. A constant power spectral density (PSD) value of 0.04 gz/Hz
over a frequency interval of 15 to 1,000 Hz, and

b.  The PSD attenuates with frequency from 0.04 gZ/Hz to
2
0.01 g /Hz over a frequency interval from 1,000 to 2,000 Hz,
2. Avroll and yaw rate of equal to or more than +2.62 radian/s
(150 deg/s), or
3. According to national standards equivalent to 1. or 2. above.

Note 2: 74003 does not control inertial navigation systems which are certified
for use on "civil aircraft" by civil authorities of a "participating state".

Note 3: 7A4003.c.1. does not control theodolite systems incorporating inertial
equipment specially designed for civil surveying purposes.
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7A003 continued

Technical Notes:

1. 74003.b. refers to systems in which an INS and other independent
navigation aids are built into a single unit (embedded) in order to achieve
improved performance.

2. 'Circular Error Probable' (CEP) — In a circular normal distribution, the
radius of the circle containing 50 percent of the individual measurements
being made, or the radius of the circle within which there is a 50 percent
probability of being located.

7A004 Gyro-astro compasses, and other devices which derive position or orientation by
means of automatically tracking celestial bodies or satellites, with an azimuth
accuracy of equal to or less (better) than 5 seconds of arc.
N.B.: SEE ALSO 7A104.

7A005 Global navigation satellite systems (i.e. GPS or GLONASS) receiving
equipment having any of the following characteristics, and specially designed
components therefor:
N.B.:  SEE ALSO 7A105.

a. Employing decryption; or
b. A null-steerable antenna.

7A006 Airborne altimeters operating at frequencies other than 4.2 to 4.4 GHz inclusive,
having any of the following characteristics:
N.B.:  SEE ALSO 7A106.

a. "Power management"; or
b. Using phase shift key modulation.

7A007 Direction finding equipment operating at frequencies above 30 MHz and having
all of the following characteristics, and specially designed components therefor:
a. "Instantaneous bandwidth" of 1 MHz or more;
b. Parallel processing of more than 100 frequency channels; and
c. Processing rate of more than 1,000 direction finding results per second and
per frequency channel.

7A101 Accelerometers, not controlled in 7A001, as follows, and specially designed
components therefor:

a. Linear accelerometers, designed for use in inertial navigation systems or in
guidance systems of all types, usable in 'missiles', having all the following
characteristics, and specially designed components therefor;

1. A "bias" 'repeatability’ of less (better) than 1250 micro g; and
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7A101 a. continued

2. A "scale factor" 'repeatability' of less (better) than 1250 ppm;

Note: 7A101.a. does not specify accelerometers which are specially
designed and developed as MWD (Measurement While Drilling)
Sensors for use in downhole well service operations.

Technical Notes:

1. In 74101.a. 'missile’ means complete rocket systems and unmanned
aerial vehicle systems capable of a range exceeding 300 km;

2. In74101.a. the measurement of "bias" and "scale factor" refers to a
one sigma standard deviation with respect to a fixed calibration over a
period of one year,

3. In74101.a. 'repeatability’ is defined according to IEEE standard
528-2001 as the closeness of agreement among repeated measurements
of the same variable under the same operating conditions when
changes in conditions or non-operating periods occur between
measurements.

Continuous output accelerometers specified to function at acceleration

levels exceeding 100g.

7A102 All types of gyros, not controlled in 7A002, usable in 'missiles', with a rated
"drift rate" "stability" of less than 0.5° (1 sigma or rms) per hourinal g
environment and specially designed components therefor.
Technical Note:
In 74102 'missile’ means complete rocket systems and unmanned aerial vehicle
systems capable of a range exceeding 300 km.

7A103 Instrumentation, navigation equipment and systems, not controlled in 7A003, as
follows; and specially designed components therefor:

a.

Inertial or other equipment using accelerometers specified in 7A001 or
7A101 or gyros specified in 7A002 or 7A102 and systems incorporating
such equipment;

Note:  74103.a. does not specify equipment containing accelerometers
specified in 74001 where such accelerometers are specially
designed and developed as MWD (Measurement While Drilling)
sensors for use in down-hole well services operations.

Integrated flight instrument systems, which include gyrostabilisers or
automatic pilots, designed or modified for use in space launch vehicles
specified in 9A004, unmanned aerial vehicles specified in 9A012 or
sounding rockets specified in 9A104;

'Integrated navigation systems', designed or modified for 'missiles' and
capable of providing a navigational accuracy of 200m Circle of Equal
Probability (CEP) or less.
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7A103 c. continued

a. Aninertial measurement device (e.g., an attitude and heading
reference system, inertial reference unit, or inertial navigation
system),;

b.  One or more external sensors used to update the position and/or
velocity, either periodically or continuously throughout the flight
(e.g., satellite navigation receiver, radar altimeter, and/or
Doppler radar),; and

c. Integration hardware and software;

2. In7A4103.c. 'missile' means complete rocket systems and unmanned
aerial vehicle systems capable of a range exceeding 300 km.

7TA104 Gyro-astro compasses and other devices, not controlled in 7A004, which derive
position or orientation by means of automatically tracking celestial bodies or
satellites and specially designed components therefor.

7A105 Receiving equipment for Global Navigation Satellite Systems (GNSS; e.g. GPS,
GLONASS, or Galileo), having any of the following characteristics, and
specially designed components therefor:

a. Designed or modified for use in space launch vehicles specified in 9A004,
unmanned aerial vehicles specified in 9A012 or sounding rockets specified
in 9A104; or

b. Designed or modified for airborne applications and having any of the

following:

1. Capable of providing navigation information at speeds in excess of
600 m/s (1,165 nautical miles/hour);

2. Employing decryption, designed or modified for military or
governmental services, to gain access to GNSS secured signal/data; or

3. Being specially designed to employ anti-jam features (e.g. null steering
antenna or electronically steerable antenna) to function in an
environment of active or passive countermeasures.

Note: 74105.b.2. and 74105.b.3. do not control equipment designed for
commercial, civil or 'Safety of Life' (e.g., data integrity, flight safety)
GNSS services.
7A106 Altimeters, not controlled in 7A006, of radar or laser radar type, designed or
modified for use in space launch vehicles specified in 9A004 or sounding rockets
specified in 9A104.
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7A115 Passive sensors for determining bearing to specific electromagnetic source
(direction finding equipment) or terrain characteristics, designed or modified for
use in space launch vehicles specified in 9A004 or sounding rockets specified in
9A104.

Note: 7A115 includes sensors for the following equipment:
a. Terrain contour mapping equipment;
b.  Imaging sensor equipment (both active and passive);
¢.  Passive interferometer equipment.

7A116 Flight control systems and servo valves, as follows; designed or modified for use
in space launch vehicles specified in 9A004 or sounding rockets specified in
9A104.

a. Hydraulic, mechanical, electro-optical, or electro-mechanical flight control
systems (including fly-by-wire types);

b. Attitude control equipment;
c.  Flight control servo valves designed or modified for the systems specified

in 7A116.a. or 7A116.b., and designed or modified to operate in a vibration
environment greater than 10 g rms between 20 Hz and 2 kHz.

TA117 "Guidance sets", usable in "missiles" capable of achieving system accuracy of
3.33% or less of the range (e.g., a "CEP" of 10 km or less at a range of 300 km).

7B Test, Inspection and Production Equipment

7B001 Test, calibration or alignment equipment specially designed for equipment
specified in 7A.
Note: 7B001 does not control test, calibration or alignment equipment for

Maintenance Level I or Maintenance Level 11.

Technical Notes:

1.  Maintenance Level I
The failure of an inertial navigation unit is detected on the aircraft by
indications from the control and display unit (CDU) or by the status
message from the corresponding sub-system. By following the
manufacturer's manual, the cause of the failure may be localised at the level
of the malfunctioning line replaceable unit (LRU). The operator then
removes the LRU and replaces it with a spare.
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7B001 continued

2. Maintenance Level 11
The defective LRU is sent to the maintenance workshop (the manufacturer's
or that of the operator responsible for level Il maintenance). At the
maintenance workshop, the malfunctioning LRU is tested by various
appropriate means to verify and localise the defective shop replaceable
assembly (SRA) module responsible for the failure. This SRA is removed
and replaced by an operative spare. The defective SRA (or possibly the
complete LRU) is then shipped to the manufacturer.
N.B. Maintenance Level Il does not include the removal of controlled

accelerometers or gyro sensors _from the SRA.

7B002 Equipment, as follows, specially designed to characterize mirrors for ring "laser"
gyros:
N.B.: SEE ALSO 7B102.

a. Scatterometers having a measurement accuracy of 10 ppm or less (better);
b. Profilometers having a measurement accuracy of 0.5 nm (5 angstrom) or less
(better).

7B003 Equipment specially designed for the "production” of equipment specified in 7A.

Note: 7B003 includes:

a. Gyro tuning test stations,
b.  Gyro dynamic balance stations;
c¢.  Gyro run-in/motor test stations;
d.  Gyro evacuation and fill stations;
e. Centrifuge fixtures for gyro bearings,
f. Accelerometer axis align stations.
7B102 Reflectometers specially designed to characterise mirrors, for "laser" gyros,

having a measurement accuracy of 50 ppm or less (better).

7B103 "Production facilities" and "production equipment" as follows:
a. "Production facilities" specially designed for equipment specified in 7A117;
b. Production equipment, and other test, calibration and alignment equipment,

other than that specified in 7B001 to 7B003, designed or modified to be
used with equipment specified in 7A.

7C Materials

None.

238 Defence and Strategic Goods List Amendment 2006

DSGL_Amendment_2006

Federal Register of Legislative Instruments F2006L.03230



Amendment of Defence and Strategic Goods List Schedule 1

7D Software

7D001 "Software" specially designed or modified for the "development" or
"production" of equipment specified in 7A. or 7B.

7D002 "Source code" for the "use" of any inertial navigation equipment, including
inertial equipment not controlled by 7A003 or 7A004, or Attitude and Heading
Reference Systems (AHRS).

Note: 7D002 does not control "source code" for the "use" of gimballed
AHRS.

Technical Note:

AHRS generally differ from inertial navigation systems (INS) in that an AHRS
provides attitude and heading information and normally does not provide the
acceleration, velocity and position information associated with an INS.

7D003 Other "software", as follows:

a. "Software" specially designed or modified to improve the operational
performance or reduce the navigational error of systems to the levels
specified in 7A003 or 7A004;

b. "Source code" for hybrid integrated systems which improves the operational
performance or reduces the navigational error of systems to the level
specified in 7A003 by continuously combining inertial data with any of the
following:

1. Doppler radar velocity data;

2. Global navigation satellite systems (i.e., GPS or GLONASS) reference
data; or

3. Data from "Data-Based Referenced Navigation" ("DBRN") systems;

c. "Source code" for integrated avionics or mission systems which combine
sensor data and employ "expert systems";

d. "Source code" for the "development” of any of the following:
1. Digital flight management systems for "total control of flight";
Integrated propulsion and flight control systems;
Fly-by-wire or fly-by-light control systems;
Fault-tolerant or self-reconfiguring "active flight control systems";
Airborne automatic direction finding equipment;
Air data systems based on surface static data; or
Raster-type head-up displays or three dimensional displays;

ANl
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7D003 continued

7D101

7D102

7D103

7E

7E001

7TE002

e. Computer-aided-design (CAD) "software" specially designed for the
"development" of "active flight control systems", helicopter multi-axis
fly-by-wire or fly-by-light controllers or helicopter "circulation controlled
anti-torque or circulation-controlled direction control systems" whose
"technology" is specified in 7E004.b., 7E004.c.1. or 7E004.c.2.

"Software" specially designed or modified for the "use" of equipment specified
in 7A001 to 7A006, 7A101 to 7A106, 7A115, 7Al16.a., 7A116.b., 7B001,
7B002, 7B003, 7B102 or 7B103.

Integration "software" as follows:

a. Integration "software" for the equipment specified in 7A103.b.;

b. Integration "software" specially designed for the equipment specified in
7A003 or 7A103.a.;

c. Integration "software" designed or modified for the equipment specified in
7A103.c.
Note: A common form of integration "software" employs Kalman filtering.

"Software" specially designed for modelling or simulation of the "guidance sets"
specified in 7A117 or for their design integration with the space launch vehicles
specified in 9A004 or sounding rockets specified in 9A104.

Note: "Software" specified in 7D103 remains controlled when combined with
specially designed hardware specified in 44102.

Technology

"Technology" according to the General Technology Note for the "development"
of equipment or "software" specified in 7A, 7B or 7D.

"Technology" according to the General Technology Note for the "production” of
equipment specified in 7A or 7B.
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7E003 "Technology" according to the General Technology Note for the repair,
refurbishing or overhaul of equipment specified in 7A001 to 7A004.

Note:

7E003 does not control maintenance "technology" directly associated
with calibration, removal or replacement of damaged or unserviceable
LRUs and SRAs of a "civil aircraft” as described in Maintenance
Level I or Maintenance Level I1.

N.B.: See Technical Notes to 7B001.

7E004 Other "technology", as follows:

a. "Technology" for the "development" or "production” of:

1.

2.

Airborne automatic direction finding equipment operating at
frequencies exceeding 5 MHz;

Air data systems based on surface static data only, i.e., which dispense
with conventional air data probes;

Raster-type head-up displays or three dimensional displays for
"aircraft";

Inertial navigation systems or gyro-astro compasses containing
accelerometers or gyros specified in 7A001 or 7A002;

Electric actuators (i.e., electromechanical, electrohydrostatic and
integrated actuator package) specially designed for "primary flight
control";

"Flight control optical sensor array" specially designed for
implementing "active flight control systems";

b. "Development" "technology", as follows, for "active flight control systems"
(including fly-by-wire or fly-by-light):

1.

Configuration design for interconnecting multiple microelectronic

processing elements (on-board computers) to achieve "real time

processing" for control law implementation;

Control law compensation for sensor location or dynamic airframe

loads, i.e., compensation for sensor vibration environment or for

variation of sensor location from the centre of gravity;

Electronic management of data redundancy or systems redundancy for

fault detection, fault tolerance, fault isolation or reconfiguration;

Note:  7E004.b.3. does not control” technology" for the design of
physical redundancy.

Flight controls which permit inflight reconfiguration of force and

moment controls for real time autonomous air vehicle control;
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7E004 b. continued

5. Integration of digital flight control, navigation and propulsion control
data into a digital flight management system for "total control of
flight";

Note: 7E004.b.5. does not control:

a. "Development" "technology" for integration of digital
flight control, navigation and propulsion control data
into a digital flight management system for "flight path
optimisation";

b.  "Development" "technology" for "aircraft” flight
instrument systems integrated solely for VOR, DME, ILS
or MLS navigation or approaches.

6.  Full authority digital flight control or multisensor mission management
systems employing "expert systems";
N.B.: For "technology" for Full Authority Digital Engine Control
("FADEC"), see 9E003.a.9.

c. "Technology" for the "development" of helicopter systems, as follows:

1.  Multi-axis fly-by-wire or fly-by-light controllers which combine the
functions of at least two of the following into one controlling element:
a. Collective controls;
b. Cyclic controls;
c. Yaw controls;

2. "Circulation-controlled anti-torque or circulation-controlled directional
control systems";

3. Rotor blades incorporating "variable geometry airfoils" for use in
systems using individual blade control.

7E101 "Technology" according to the General Technology Note for the "use" of
equipment specified in 7A001 to 7A006, 7A101 to 7A106, 7A115 to 7A117,
7B001, 7B002, 7B003, 7B102, 7B103, 7D101 to 7D103.

7E102 "Technology" for protection of avionics and electrical subsystems against
electromagnetic pulse (EMP) and electromagnetic interference (EMI) hazards, from
external sources, as follows:

a. Design "technology" for shielding systems;

b. Design "technology" for the configuration of hardened electrical circuits
and subsystems;

c. Design "technology" for the determination of hardening criteria of 7E102.a.

and 7E102.b.
7E104 "Technology" for the integration of the flight control, guidance, and propulsion
data into a flight management system for optimization of rocket system
trajectory.
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CATEGORY 8 - MARINE

8A Systems, Equipment and Components
8A001 Submersible vehicles and surface vessels, as follows:
Note:  For the control status of equipment for submersible vehicles, see:

Category 5, Part 2 "Information Security” for encrypted
communication equipment,

Category 6 for sensors;

Categories 7 and 8 for navigation equipment;

Category 84 for underwater equipment.

Manned, tethered submersible vehicles designed to operate at depths
exceeding 1,000 m;

Manned, untethered submersible vehicles, having any of the following:

1.

Designed to 'operate autonomously' and having a lifting capacity of all
the following:

a. 10% or more of their weight in air; and

b. 15 kN or more;

Designed to operate at depths exceeding 1,000 m; or

Having all of the following:

a. Designed to carry a crew of 4 or more;

b. Designed to 'operate autonomously' for 10 hours or more;

c. Having a 'range' of 25 nautical miles or more; and

d. Having a length of 21 m or less;

Technical Notes:

1.

For the purposes of 84001.b., 'operate autonomously' means fully
submerged, without snorkel, all systems working and cruising at
minimum speed at which the submersible can safely control its depth
dynamically by using its depth planes only, with no need for a support
vessel or support base on the surface, sea-bed or shore, and containing
a propulsion system for submerged or surface use.

For the purposes of 84001.b., 'range’ means half the maximum
distance a submersible vehicle can cover.

Unmanned, tethered submersible vehicles designed to operate at depths
exceeding 1,000 m, having any of the following:

1.

2.

Designed for self-propelled manoeuvre using propulsion motors or
thrusters specified in 8A002.a.2.; or
Having a fibre optic data link;

Unmanned, untethered submersible vehicles, having any of the following:

1.

2.

Designed for deciding a course relative to any geographical reference
without real-time human assistance;
Having an acoustic data or command link; or
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8A001 d. continued

3. Having a fibre optic data or command link exceeding 1,000 m;

e. Ocean salvage systems with a lifting capacity exceeding 5 MN for
salvaging objects from depths exceeding 250 m and having any of the
following:

1. Dynamic positioning systems capable of position keeping within 20 m
of a given point provided by the navigation system; or

2. Seafloor navigation and navigation integration systems for depths
exceeding 1,000 m with positioning accuracies to within 10 m of a
predetermined point;

f.  Surface-effect vehicles (fully skirted variety) having all of the following
characteristics:
1. A maximum design speed, fully loaded, exceeding 30 knots in a
significant wave height of 1.25 m (Sea State 3) or more;
2. A cushion pressure exceeding 3,830 Pa; and
3. A light-ship-to-full-load displacement ratio of less than 0.70;

g. Surface-effect vehicles (rigid sidewalls) with a maximum design speed,
fully loaded, exceeding 40 knots in a significant wave height of 3.25 m (Sea
State 5) or more;

h.  Hydrofoil vessels with active systems for automatically controlling foil
systems, with a maximum design speed, fully loaded, of 40 knots or more in
a significant wave height of 3.25 m (Sea State 5) or more;

i.  'Small waterplane area vessels' having any of the following:

1. A full load displacement exceeding 500 tonnes with a maximum
design speed, fully loaded, exceeding 35 knots in a significant wave
height of 3.25 m (Sea State 5) or more; or

2. A full load displacement exceeding 1,500 tonnes with a maximum
design speed, fully loaded, exceeding 25 knots in a significant wave
height of 4 m (Sea State 6) or more.

Technical Note:

A 'small waterplane area vessel' is defined by the following formula:

waterplane area at an operational design géraught less than 2 x (displaced

volume at the operational design draught)

8A002 Systems and equipment, as follows:
Note: For underwater communications systems, see Category 5, Part 1 -
Telecommunications.

a. Systems and equipment, specially designed or modified for submersible
vehicles, designed to operate at depths exceeding 1,000 m, as follows:
1. Pressure housings or pressure hulls with a maximum inside chamber
diameter exceeding 1.5 m;
2. Direct current propulsion motors or thrusters;
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8A002 a. continued

3. Umbilical cables, and connectors therefor, using optical fibre and
having synthetic strength members;

Systems specially designed or modified for the automated control of the

motion of submersible vehicles specified in 8A001 using navigation data

and having closed loop servo-controls:

1. Enabling a vehicle to move within 10 m of a predetermined point in
the water column;

2. Maintaining the position of the vehicle within 10 m of a predetermined
point in the water column; or

3. Maintaining the position of the vehicle within 10 m while following a
cable on or under the seabed;

Fibre optic hull penetrators or connectors;

Underwater vision systems, as follows:
1. Television systems and television cameras, as follows:

a. Television systems (comprising camera, monitoring and signal
transmission equipment) having a limiting resolution when
measured in air of more than 800 lines and specially designed or
modified for remote operation with a submersible vehicle;

b. Underwater television cameras having a limiting resolution when
measured in air of more than 1,100 lines;

c. Low light level television cameras specially designed or modified
for underwater use containing all of the following:

1. Image intensifier tubes specified in 6A002.a.2.a.; and
2. More than 150,000 "active pixels" per solid state area array;

Technical Note:

Limiting resolution in television is a measure of horizontal resolution

usually expressed in terms of the maximum number of lines per picture

height discriminated on a test chart, using IEEE Standard 208/1960 or
any equivalent standard.

2. Systems, specially designed or modified for remote operation with an
underwater vehicle, employing techniques to minimise the effects of
back scatter, including range-gated illuminators or "laser" systems;

Photographic still cameras specially designed or modified for underwater

use below 150 m having a film format of 35 mm or larger, and having any

of the following:

1. Annotation of the film with data provided by a source external to the
camera;

2. Automatic back focal distance correction; or

3. Automatic compensation control specially designed to permit an
underwater camera housing to be usable at depths exceeding 1,000 m;
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8A002 continued

f.  Electronic imaging systems, specially designed or modified for underwater
use, capable of storing digitally more than 50 exposed images;
Note:  84002.f. does not control digital cameras specially designed for
consumer purposes, other than those employing electronic image
multiplication techniques.

g. Light systems, as follows, specially designed or modified for underwater
use:
1. Stroboscopic light systems capable of a light output energy of more
than 300 J per flash and a flash rate of more than 5 flashes per second;
2. Argon arc light systems specially designed for use below 1,000 m;

h. "Robots" specially designed for underwater use, controlled by using a
dedicated computer, having any of the following:

1. Systems that control the "robot" using information from sensors which
measure force or torque applied to an external object, distance to an
external object, or tactile sense between the "robot" and an external
object; or

2. The ability to exert a force of 250 N or more or a torque of 250 Nm or
more and using titanium based alloys or "fibrous or filamentary"
"composite" materials in their structural members;

i.  Remotely controlled articulated manipulators specially designed or
modified for use with submersible vehicles, having any of the following:

1. Systems which control the manipulator using the information from
sensors which measure the torque or force applied to an external
object, or tactile sense between the manipulator and an external object;
or

2. Controlled by proportional master-slave techniques or by using a
dedicated computer, and having 5 degrees of freedom of movement or
more;

Note:  Only functions having proportional control using positional
feedback or by using a dedicated computer are counted when
determining the number of degrees of freedom of movement.

j-  Air independent power systems, specially designed for underwater use, as
follows:

1. Brayton or Rankine cycle engine air independent power systems
having any of the following:

a. Chemical scrubber or absorber systems specially designed to
remove carbon dioxide, carbon monoxide and particulates from
recirculated engine exhaust;

b. Systems specially designed to use a monoatomic gas;

c. Devices or enclosures specially designed for underwater noise
reduction in frequencies below 10 kHz, or special mounting
devices for shock mitigation; or
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8A002 j. continued

d. Systems specially designed:
1. To pressurise the products of reaction or for fuel reformation;
2. To store the products of the reaction; and
3. To discharge the products of the reaction against a pressure
of 100 kPa or more;

Diesel cycle engine air independent systems, having all of the

following:

a. Chemical scrubber or absorber systems specially designed to
remove carbon dioxide, carbon monoxide and particulates from
recirculated engine exhaust;

b. Systems specially designed to use a monoatomic gas;

c. Devices or enclosures specially designed for underwater noise
reduction in frequencies below 10 kHz or special mounting
devices for shock mitigation; and

d. Specially designed exhaust systems that do not exhaust
continuously the products of combustion;

Fuel cell air independent power systems with an output exceeding

2 kW having any of the following:

a. Devices or enclosures specially designed for underwater noise
reduction in frequencies below 10 kHz or special mounting
devices for shock mitigation; or

b. Systems specially designed:

1. To pressurise the products of reaction or for fuel reformation;

2. To store the products of the reaction; and

3. To discharge the products of the reaction against a pressure
of 100 kPa or more;

Stirling cycle engine air independent power systems, having all of the

following:

a. Devices or enclosures specially designed for underwater noise
reduction in frequencies below 10 kHz or special mounting
devices for shock mitigation; and

b. Specially designed exhaust systems which discharge the products
of combustion against a pressure of 100 kPa or more;

Skirts, seals and fingers, having any of the following:

1.

Designed for cushion pressures of 3,830 Pa or more, operating in a
significant wave height of 1.25 m (Sea State 3) or more and specially
designed for surface effect vehicles (fully skirted variety) specified in
8A001.f; or

Designed for cushion pressures of 6,224 Pa or more, operating in a
significant wave height of 3.25 m (Sea State 5) or more and specially
designed for surface effect vehicles (rigid sidewalls) specified in
8A001.g.;

Lift fans rated at more than 400 kW specially designed for surface effect
vehicles specified in 8A001.f. or 8A001.g;
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8A002 continued

m. Fully submerged subcavitating or supercavitating hydrofoils specially
designed for vessels specified in 8A001.h.;

n. Active systems specially designed or modified to control automatically the
sea-induced motion of vehicles or vessels specified in 8A001.f., 8A001.g.,
8A001.h. or 8A001.i.;

0. Propellers, power transmission systems, power generation systems and
noise reduction systems, as follows:

1. Water-screw propeller or power transmission systems, as follows,
specially designed for surface effect vehicles (fully skirted or rigid
sidewall variety), hydrofoils or small waterplane area vessels specified
in 8A001.f., 8A001.g., 8A001.h. or 8A001.1.:

a.

b.

C.

Supercavitating, super-ventilated, partially-submerged or surface
piercing propellers rated at more than 7.5 MW;

Contrarotating propeller systems rated at more than 15 MW;
Systems employing pre-swirl or post-swirl techniques for
smoothing the flow into a propeller;

Light-weight, high capacity (K factor exceeding 300) reduction
gearing;

Power transmission shaft systems, incorporating "composite"
material components, capable of transmitting more than 1 MW;

2. Water-screw propeller, power generation systems or transmission
systems designed for use on vessels, as follows:

a.

b.

Controllable-pitch propellers and hub assemblies rated at more
than 30 MW;

Internally liquid-cooled electric propulsion engines with a power
output exceeding 2.5 MW;

"Superconductive" propulsion engines, or permanent magnet
electric propulsion engines, with a power output exceeding

0.1 MW;

Power transmission shaft systems, incorporating "composite"
material components, capable of transmitting more than 2 MW;
Ventilated or base-ventilated propeller systems rated at more than
2.5 MW;

3. Noise reduction systems designed for use on vessels of 1,000 tonnes
displacement or more, as follows:

a.

Systems that attenuate underwater noise at frequencies below
500 Hz and consist of compound acoustic mounts for the acoustic
isolation of diesel engines, diesel generator sets, gas turbines, gas
turbine generator sets, propulsion motors or propulsion reduction
gears, specially designed for sound or vibration isolation, having
an intermediate mass exceeding 30% of the equipment to be
mounted;
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8A002 o. continued

b. Active noise reduction or cancellation systems, or magnetic
bearings, specially designed for power transmission systems, and
incorporating electronic control systems capable of actively
reducing equipment vibration by the generation of anti-noise or
anti-vibration signals directly to the source;

p. Pumpjet propulsion systems having a power output exceeding 2.5 MW
using divergent nozzle and flow conditioning vane techniques to improve
propulsive efficiency or reduce propulsion-generated underwater-radiated
noise;

q- Self-contained, closed or semi-closed circuit (rebreathing) diving and
underwater swimming apparatus.
Note:  8A4002.q. does not control an individual apparatus for personal
use when accompanying its user.

8B Test, Inspection and Production Equipment
8B001 Water tunnels, having a background noise of less than 100 dB (reference 1 uPa,

1 Hz), in the frequency range from 0 to 500 Hz, designed for measuring acoustic
fields generated by a hydro-flow around propulsion system models.
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8C Materials
8C001 'Syntactic foam' designed for underwater use, having all of the following:
a. Designed for marine depths exceeding 1,000 m; and
3

b. A density less than 561 kg/m .

Technical Note:

'Syntactic foam' consists of hollow spheres of plastic or glass embedded in a

resin matrix.

8D Software

8D001 "Software" specially designed or modified for the "development", "production"
or "use" of equipment or materials specified in 8A, 8B or 8C.

8D002 Specific "software" specially designed or modified for the "development",
"production", repair, overhaul or refurbishing (re-machining) of propellers
specially designed for underwater noise reduction.

8E Technology

8E001 "Technology" according to the General Technology Note for the "development"
or "production” of equipment or materials specified in 8A, 8B or 8C.

8E002 Other "technology", as follows:

a. "Technology" for the "development", "production”, repair, overhaul or
refurbishing (re-machining) of propellers specially designed for underwater
noise reduction;

b. "Technology" for the overhaul or refurbishing of equipment specified in
8A001, 8A002.b., 8A002.j., 8A002.0. or 8A002.p.

250 Defence and Strategic Goods List Amendment 2006

DSGL_Amendment_2006

Federal Register of Legislative Instruments F2006L.03230



Amendment of Defence and Strategic Goods List Schedule 1

CATEGORY 9 - PROPULSION SYSTEMS, SPACE VEHICLES AND RELATED

EQUIPMENT
9A Systems, Equipment and Components
N.B.: For propulsion systems designed or rated against neutron or transient

ionizing radiation, see ML12.

9A001 Aero gas turbine engines having any of the following:
N.B.: SEE ALSO 9A101.

a. Incorporating any of the "technologies" specified in 9E003.a.; or
Note:  94001.a. does not control aero gas turbine engines which meet all
of the following:
a. Certified by the civil aviation authority in a "participating
state"; and
b.  Intended to power non-military manned aircraft for which
one of the following has been issued by a "participating
state" for the aircraft with this specific engine type:
1. A civil Type Certificate; or
2. An equivalent document recognized by the International
Civil Aviation Organisation (ICAO).
b. Designed to power an aircraft to cruise at Mach 1 or higher for more than
thirty minutes.

9A002 'Marine gas turbine engines' with an ISO standard continuous power rating of
24,245 kW or more and a specific fuel consumption not exceeding
0.219 kg/kWh in the power range from 35 to 100%, and specially designed
assemblies and components therefor.

Note: The term 'marine gas turbine engines' includes those industrial, or
aero-derivative, gas turbine engines adapted for a ship's electric
power generation or propulsion.

9A003 Specially designed assemblies and components, incorporating any of the
"technologies" specified in 9E003.a., for the following gas turbine engine
propulsion systems:

a. Specified in 9A001;
b.  Whose design or production origins are either non-"participating states" or
unknown to the manufacturer.
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9A004 Space launch vehicles and "spacecraft".

N.B.: SEE ALSO 9A104.

Note: 94004 does not control payloads.

N.B.: For the control status of products contained in "spacecraft”
payloads, see the appropriate Categories.
9A005 Liquid rocket propulsion systems containing any of the systems or components
specified in 9A006.
N.B.: SEE ALSO 9A105 and 9A119.
9A006 Systems and components specially designed for liquid rocket propulsion
systems, as follows:

N.B.:  SEE ALSO 9A106, 9A108 and 9A120.

a. Cryogenic refrigerators, flightweight dewars, cryogenic heat pipes or
cryogenic systems specially designed for use in space vehicles and capable
of restricting cryogenic fluid losses to less than 30% per year;

b. Cryogenic containers or closed-cycle refrigeration systems capable of
providing temperatures of 100 K (-173°C) or less for "aircraft" capable of
sustained flight at speeds exceeding Mach 3, launch vehicles or
"spacecraft";

c. Slush hydrogen storage or transfer systems;

d. High pressure (exceeding 17.5 MPa) turbo pumps, pump components or
their associated gas generator or expander cycle turbine drive systems;

e. High-pressure (exceeding 10.6 MPa) thrust chambers and nozzles therefor;

f.  Propellant storage systems using the principle of capillary containment or
positive expulsion (i.e., with flexible bladders);

g. Liquid propellant injectors, with individual orifices of 0.381 mm or smaller
in diameter (an area of 1.14 x 10~ cm” or smaller for non-circular orifices)
specially designed for liquid rocket engines;

h. One-piece carbon-carbon thrust chambers or one-piece carbon-carbon exit
cones with densities exceeding 1.4 g/cm’ and tensile strengths exceeding
48 MPa.
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9A007 Solid rocket propulsion systems with any of the following:
N.B.:  SEE ALSO 9A1109.

a. Total impulse capacity exceeding 1.1 MNs;

b.  Specific impulse of 2.4 kNs/kg or more when the nozzle flow is expanded
to ambient sea level conditions for an adjusted chamber pressure of 7 MPa;

c. Stage mass fractions exceeding 88% and propellant solid loadings
exceeding 86%;

d. Any of the components specified in 9A008; or

e. Insulation and propellant bonding systems using direct-bonded motor
designs to provide a 'strong mechanical bond' or a barrier to chemical
migration between the solid propellant and case insulation material.
Technical Note:
For the purposes of 94007 .e., a 'strong mechanical bond' means bond
strength equal to or more than propellant strength.

9A008 Components, as follows, specially designed for solid rocket propulsion systems:

N.B.:  SEE ALSO 9A108.

Insulation and propellant bonding systems using liners to provide a 'strong
mechanical bond' or a barrier to chemical migration between the solid
propellant and case insulation material;

Technical Note:

For the purposes of 94008.a., a 'strong mechanical bond' means bond
strength equal to or more than propellant strength.

Filament-wound "composite" motor cases exceeding 0.61 m in diameter or
having 'structural efficiency ratios (PV/W)' exceeding 25 km;

Technical Note:

The 'structural efficiency ratio (PV/W)'is the burst pressure (P) multiplied
by the vessel volume (V) divided by the total pressure vessel weight (W).

Nozzles with thrust levels exceeding 45 kN or nozzle throat erosion rates of
less than 0.075 mm/s;

Movable nozzle or secondary fluid injection thrust vector control systems
capable of any of the following:

1. Omni-axial movement exceeding + 5°;

2. Angular vector rotations of 20°/s or more; or

3. Angular vector accelerations of 40°/s® or more.
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9A009 Hybrid rocket propulsion systems with:

N.B.:  SEE ALSO 9A109 and 9A119.

a. Total impulse capacity exceeding 1.1 MNs; or

b. Thrust levels exceeding 220 kN in vacuum exit conditions.

9A010 Specially designed components, systems and structures for launch vehicles,
launch vehicle propulsion systems or "spacecraft", as follows:

N.B.:  SEE ALSO 1A002 AND 9A110.

a. Components and structures each exceeding 10 kg, specially designed for
launch vehicles manufactured using metal "matrix", "composite", organic
"composite", ceramic "matrix" or intermetallic reinforced materials
specified in 1C007 or 1C010;

Note: The weight cut-off is not relevant for nose cones.

b. Components and structures specially designed for launch vehicle propulsion
systems specified in 9A005 to 9A009 manufactured using metal matrix,
composite, organic composite, ceramic matrix or intermetallic reinforced
materials specified in 1C007 or 1C010;

c.  Structural components and isolation systems specially designed to control
actively the dynamic response or distortion of "spacecraft" structures;

d. Pulsed liquid rocket engines with thrust-to-weight ratios equal to or more
than 1 kN/kg and a response time (the time required to achieve 90% of total
rated thrust from start-up) of less than 30 ms.

9A011 Ramyjet, scramjet or combined cycle engines and specially designed components
therefor.

N.B.:  SEE ALSO 9A111 and 9A118.

9A012 "Unmanned aerial vehicles" ("UAVs"), associated systems, equipment and
components as follows:

a. "UAVs" having any of the following:

1.  An autonomous flight control and navigation capability (e.g., an
autopilot with an Inertial Navigation System); or

2. Capability of controlled-flight out of the direct vision range involving a
human operator (e.g., televisual remote control).

b. Associated systems, equipment and components as follows:

1. Equipment specially designed for remotely controlling the "UAVs"
specified in 9A012.a.;
2. Guidance or control systems, not controlled in 7A, specially designed
for integration into "UAVs" specified in 9A012.a.;
3. Equipment and components specially designed to convert a manned
"aircraft" to a "UAV" specified in 9A012.a.
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9A101 Lightweight turbojet and turbofan engines (including turbocompound engines),
not controlled in 9A001, as follows:

a.

Engines having both of the following characteristics:

1. Maximum thrust value greater than 400 N (achieved un-installed)
excluding civil certified engines with a maximum thrust value greater
than 8,890 N (achieved un-installed); and

2. Specific fuel consumption of 0.15 kg/N/hr or less (at maximum
continuous power at sea level static and standard conditions);

Engines designed or modified for use in "missiles".

9A104 Sounding rockets, capable of a range of at least 300 km.
N.B.:  SEE ALSO 9A004.

9A105 Liquid propellant rocket engines, as follows:
N.B.:  SEE ALSO 9A1109.

Liquid propellant rocket engines usable in "missiles", not controlled in
9A005, having a total impulse capacity equal to or greater than 1.1 MNs;

Liquid propellant rocket engines, usable in complete rocket systems or
unmanned aerial vehicles, capable of a range of 300 km, not controlled in
9A005 or 9A105.a., having a total impulse capacity equal to or greater than
of 0.841 MNs.

9A106 Systems or components, not controlled in 9A006, usable in "missiles", as
follows, specially designed for liquid rocket propulsion systems:

a.

b.

Ablative liners for thrust or combustion chambers;
Rocket nozzles;

Thrust vector control sub-systems;

Technical Note:

Examples of methods of achieving thrust vector control specified in
94106.c. are:

Flexible nozzle;

Fluid or secondary gas injection;

Movable engine or nozzle;

Deflection of exhaust gas stream (jet vanes or probes); or
Thrust tabs.

SR N~
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9A 106 continued

d. Liquid and slurry propellant (including oxidisers) control systems, and
specially designed components therefor, designed or modified to operate in
vibration environments greater than 10 g rms between 20 Hz and 2 kHz.
Note:  The only servo valves and pumps specified in 941006.d., are the

following:

a. Servo valves designed for flow rates equal to or greater than
24 litres per minute, at an absolute pressure equal to or
greater than 7 MPa, that have an actuator response time of
less than 100 ms;

b.  Pumps, for liquid propellants, with shaft speeds equal to or
greater than 8,000 r.p.m. or with discharge pressures equal
to or greater than 7 MPa.

9A107 Solid propellant rocket engines, usable in complete rocket systems or unmanned
aerial vehicles, capable of a range of 300 km, not controlled in 9A007, having
total impulse capacity equal to or greater than 0.841 MNs.
N.B.:  SEE ALSO 9A1109.

9A108 Components, not controlled in 9A008, usable in "missiles", as follows, specially
designed for solid rocket propulsion systems:
a. Rocket motor cases and "insulation" components therefor;
b. Rocket nozzles;

c.  Thrust vector control sub-systems.

Technical Note:
Examples of methods of achieving thrust vector control specified in
94108.c. are:
1. Flexible nozzle;
2. Fluid or secondary gas injection;
3. Movable engine or nozzle,;
4.  Deflection of exhaust gas stream (jet vanes or probes); or
5. Thrust tabs.
9A109 Hybrid rocket motors, usable in 'missiles', not controlled in 9A009, and specially

designed components therefor.

N.B.:  SEE ALSO 9A1109.

Technical Note:

In 94109 'missile’ means complete rocket systems and unmanned aerial vehicle
systems capable of a range exceeding 300 km.
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9A110

9A111

9A115

9A116

9A117

9A118

9A119

Composite structures, laminates and manufactures thereof, not controlled in
9A010, specially designed for use in space launch vehicles specified in 9A004 or
sounding rockets specified in 9A104 or the subsystems specified in 9A005,
9A007,9A105.a., 9A106 to 9A108, 9A116 or 9A119.

N.B.:  SEE ALSO 1A002.

Pulse jet engines, usable in "missiles", and specially designed components
therefor.
N.B.: SEE ALSO 9A011 and 9A118.

Launch support equipment as follows:

a. Apparatus and devices for handling, control, activation or launching,
designed or modified for space launch vehicles specified in 9A004,
unmanned aerial vehicles specified in 9A012 or sounding rockets specified
in 9A104;

b.  Vehicles for transport, handling, control, activation or launching, designed

or modified for space launch vehicles specified in 9A004 or sounding
rockets specified in 9A104.

Reentry vehicles, usable in "missiles", and equipment designed or modified
therefor, as follows:
a. Reentry vehicles;

c. Heat shields and components therefor fabricated of ceramic or ablative
materials;

c. Heat sinks and components therefor fabricated of light-weight, high heat
capacity materials;

d.  Electronic equipment specially designed for reentry vehicles.

Staging mechanisms, separation mechanisms, and interstages, usable in
"missiles".

Devices to regulate combustion usable in engines, which are usable in
"missiles", specified in 9A011 or 9A111.

Individual rocket stages, usable in complete rocket systems or unmanned aerial
vehicles, capable of a range of 300 km, not controlled in 9A005, 9A007, 9A009,
9A105,9A107 and 9A109.
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9A120 Liquid propellant tanks, not controlled in 9A006, specially designed for
propellants specified in 1C111 or 'other liquid propellants', used in rocket

systems capable of delivering at least a 500 kg payload to a range of at least 300

km.

Note:  In 94120 ‘other liquid propellants' includes, but is not limited to,
propellants specified in ML8.b.

9A350 Spraying or fogging systems, specially designed or modified for fitting to
aircraft, "lighter-than-air vehicles" or unmanned aerial vehicles, and specially
designed components therefor, as follows:

a. Complete spraying or fogging systems capable of delivering, from a liquid
suspension, an initial droplet 'VMD' of less than 50 pm at a flow rate of
greater than two litres per minute;

b. Spray booms or arrays of aerosol generating units capable of delivering,
from a liquid suspension, an initial droplet 'VMD' of less than 50 um at a
flow rate of greater than two litres per minute;

c. Aecrosol generating units specially designed for fitting to systems specified in
9A350.a. and b.

Note:  Aerosol generating units are devices specially designed or
modified for fitting to aircraft such as nozzles, rotary drum
atomizers and similar devices.

Note: 94350 does not control spraying of fogging systems and components
that are demonstrated not to be capable of delivering biological agents
in the form of infectious aerosols.

Technical Notes:

1. Droplet size for spray equipment or nozzles specially designed for use on
aircraft, "lighter-than-air vehicles" or unmanned aerial vehicles should be
measured using either of the following:

a. Doppler laser method;

b.  Forward laser diffraction method.

2. In 94350 'VMD' means Volume Median Diameter and for water-based
systems this equates to Mass Median Diameter (MMD).

9B Test, Inspection and Production Equipment
9B001 Specially designed equipment, tooling and fixtures, as follows, for
manufacturing gas turbine blades, vanes or tip shroud castings:

a. Directional solidification or single crystal casting equipment;

b. Ceramic cores or shells;
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9B002 On-line (real time) control systems, instrumentation (including sensors) or
automated data acquisition and processing equipment, specially designed for the
"development" of gas turbine engines, assemblies or components incorporating
"technologies" specified in 9E003.a.

9B003 Equipment specially designed for the "production" or test of gas turbine brush seals
designed to operate at tip speeds exceeding 335 m/s, and temperatures in excess
of 773 K (500°C), and specially designed components or accessories therefor.

9B004 Tools, dies or fixtures for the solid state joining of "superalloy", titanium or
intermetallic airfoil-to-disk combinations described in 9E003.a.3. or 9E003.a.6.
for gas turbines.

9B005 On-line (real time) control systems, instrumentation (including sensors) or
automated data acquisition and processing equipment, specially designed for use
with any of the following wind tunnels or devices:
N.B.:  SEE ALSO 9B105.

a.  Wind tunnels designed for speeds of Mach 1.2 or more, except those
specially designed for educational purposes and having a 'test section size'
(measured laterally) of less than 250 mm;

Technical Note:

'Test section size' in 9B005.a. means the diameter of the circle, or the side
of the square, or the longest side of the rectangle, at the largest test section
location.

b. Devices for simulating flow-environments at speeds exceeding Mach 5,
including hot-shot tunnels, plasma arc tunnels, shock tubes, shock tunnels,
gas tunnels and light gas guns; or

¢.  Wind tunnels or devices, other than two-dimensional sections, capable of
6
simulating Reynolds number flows exceeding 25 x 10 .

9B006 Acoustic vibration test equipment capable of producing sound pressure levels of
160 dB or more (referenced to 20 pPa) with a rated output of 4 kW or more at a
test cell temperature exceeding 1,273 K (1,000°C), and specially designed quartz
heaters therefor.
N.B.:  SEE ALSO 9B106.

9B007 Equipment specially designed for inspecting the integrity of rocket motors using
non-destructive test (NDT) techniques other than planar X-ray or basic physical
or chemical analysis.
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9B008

9B009

9B010

9B105

9B106

9B115

9B116

Transducers specially designed for the direct measurement of the wall skin
friction of the test flow with a stagnation temperature exceeding 833 K (560°C).

Tooling specially designed for producing turbine engine powder metallurgy rotor
components capable of operating at stress levels of 60% of ultimate tensile
strength (UTS) or more and metal temperatures of 873 K (600°C) or more.

Equipment specially designed for the production of "UAVs" and associated
systems, equipment and components specified in 9A012.

Wind tunnels for speeds of Mach 0.9 or more, usable for "missiles" and their
subsystems.
N.B.:  SEE ALSO 9B005.

Environmental chambers and anechoic chambers, as follows:

a. Environmental chambers capable of simulating the following flight
conditions:

1. Vibration environments equal to or greater than 10 g rms, measured
'bare table', between 20 Hz and 2 kHz imparting forces equal to or
greater than 5 kN; and

2. Altitude equal to or greater than 15 km; or

3. Temperature range of at least 223 K (-50°C) to 398 K (+ 125°C);

Technical Notes:

1. 9BI106.a. describes systems that are capable of generating a vibration
environment with a single wave (e.g., a sine wave) and systems capable
of generating a broad band random vibration (i.e., power spectrum),;

2. In9BI106.a.1. 'bare table' means a flat table, or surface with no fixture
or fittings.

b. Environmental chambers capable of simulating the following flight
conditions:

1. Acoustic environments at an overall sound pressure level of 140 dB or
greater (referenced to 20 pPa) or with a total rated acoustic power
output of 4 kW or greater; and

2. Altitude equal to or greater than 15 km; or

3. Temperature range of at least 223 K (-50°C) to 398 K (+ 125°C).

Specially designed "production equipment" for the systems, sub-systems and
components specified in 9A005 to 9A009, 9A011, 9A101, 9A105 to 9A109,
9A111,9A116 to 9A119.

Specially designed "production facilities" for the space launch vehicles specified
in 9A004, or systems, sub-systems, and components specified in 9A005 to
9A009,9A011,9A101, 9A104 to 9A109, 9A111, or 9A116 to 9A119.
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9B117

9C

9C108

9C110

9D

9D001

9D002

9D003

Test benches and test stands for solid or liquid propellant rockets or rocket
motors, having either of the following characteristics:

a. The capacity to handle more than 90 kN of thrust; or

b. Capable of simultaneously measuring the three axial thrust components.

Materials

"Insulation" material in bulk form and "interior lining", not controlled in 9A008,
for rocket motor cases usable in "missiles" or specially designed for 'missiles'.

Technical Note:
In 9C108 'missile’ means complete rocket systems and unmanned aerial vehicle
systems capable of a range exceeding 300 km.

Resin impregnated fibre prepregs and metal coated fibre preforms therefor, for
composite structures, laminates and manufactures specified in 9A110, made
either with organic matrix or metal matrix utilising fibrous or filamentary
reinforcements having a "specific tensile strength" greater than 7.62 x 10* m and
a "specific modulus" greater than 3.18 x 10° m.

N.B.:  SEE ALSO 1C010 and 1C210.

Note:  The only resin impregnated fibre prepregs specified in entry 9C110 are
those using resins with a glass transition temperature (T, after cure,
exceeding 418 K (145°C) as determined by ASTM D4065 or
equivalent.

Software
"Software" specially designed or modified for the "development" of equipment

or "technology" specified in 9A001 to 9A119, 9B or 9E003.

"Software" specially designed or modified for the "production” of equipment
specified in 9A001 to 9A119 or 9B.

"Software" specially designed or modified for the "use" of "full authority digital
electronic engine controls" ("FADEC") for propulsion systems specified in 9A
or equipment specified in 9B, as follows:

a. "Software" in digital electronic controls for propulsion systems, acrospace
test facilities or air breathing aero-engine test facilities;

b. Fault-tolerant "software" used in "FADEC" systems for propulsion systems
and associated test facilities.
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9D004

9D101

9D103

9D104

9D105

Other "software", as follows:

a. 2D or 3D viscous "software" validated with wind tunnel or flight test data
required for detailed engine flow modelling;

b. "Software" for testing aero gas turbine engines, assemblies or components,
specially designed to collect, reduce and analyse data in real time, and
capable of feedback control, including the dynamic adjustment of test
articles or test conditions, as the test is in progress;

c. "Software" specially designed to control directional solidification or single
crystal casting;

d. "Software" in "source code", "object code" or machine code required for the
"use" of active compensating systems for rotor blade tip clearance control;
Note: 9D004.d. does not control "software" embedded in uncontrolled

equipment or required for maintenance activities associated with
the calibration or repair or updates to the active compensating
clearance control system.

e. "Software" specially designed or modified for the "use" of "UAVs" and
associated systems, equipment and components specified by 9A012.

"Software" specially designed or modified for the "use" of goods specified in
9B105, 9B106, 9B116 or 9B117.

"Software" specially designed for modelling, simulation or design integration of

the space launch vehicles specified in 9A004 or sounding rockets specified in

9A104, or the subsystems specified in 9A005, 9A007, 9A105.a., 9A106, 9A108,

9A116 or 9A119.

Note: "Software" specified in 9D103 remains controlled when combined with
specially designed hardware specified in 44102.

"Software" specially designed or modified for the "use" of goods specified in
9A001, 9A005, 9A006.d., 9A006.g., 9A007.a., 9A008.d., 9A009.a., 9A010.4.,
9A011,9A101, 9A105, 9A106.c., 9A106.d., 9A107, 9A108.c., 9A109, 9A111,
9A115.a.,9A116.d., 9A117 or 9A118.

"Software" which coordinates the function of more than one subsystem,
specially designed or modified for "use" in space launch vehicles specified in
9A004 or sounding rockets specified in 9A104.
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9E

9E001

9E002

9E003

Technology

Note: "Development" or "production” "technology" specified in 9E001 to
9E003 for gas turbine engines remains controlled when used as "use"
"technology" for repair, rebuild and overhaul. Excluded from control
are: technical data, drawings or documentation for maintenance
activities directly associated with calibration, removal or replacement
of damaged or unserviceable line replaceable units, including
replacement of whole engines or engine modules.

"Technology" according to the General Technology Note for the "development"
of equipment or "software" specified in 9A001.c., 9A004 to 9A012, 9A350, 9B
or 9D.

"Technology" according to the General Technology Note for the "production" of
equipment specified in 9A001.c., 9A004 to 9A011, 9A350 or 9B.

N.B.: For "technology" for the repair of controlled structures, laminates or
materials, see 1E002.f.

Other "technology", as follows:
a. "Technology" "required" for the "development" or "production" of any of
the following gas turbine engine components or systems:

1. Gas turbine blades, vanes or tip shrouds made from directionally
solidified (DS) or single crystal (SC) alloys having (in the 001 Miller
Index Direction) a stress-rupture life exceeding 400 hours at 1,273 K
(1,000°C) at a stress of 200 MPa, based on the average property
values;

2. Multiple domed combustors operating at average burner outlet
temperatures exceeding 1,813 K (1,540°C) or combustors
incorporating thermally decoupled combustion liners, non-metallic
liners or non-metallic shells;

3. Components manufactured from any of the following:
a. Organic "composite" materials designed to operate above 588 K
(315°C);
b. Metal "matrix" "composite", ceramic "matrix", intermetallic or
intermetallic reinforced materials specified in 1C007; or
c. "Composite" material specified in 1C010 and manufactured with
resins specified in 1C008.

4. Uncooled turbine blades, vanes, tip-shrouds or other components
designed to operate at gas path temperatures of 1,323 K (1,050°C) or
more;
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9E003 continued

5. Cooled turbine blades, vanes or tip-shrouds, other than those described
in 9E003.a.1., exposed to gas path temperatures of 1,643 K (1,370°C)
or more;

6. Airfoil-to-disk blade combinations using solid state joining;

7. QGas turbine engine components using "diffusion bonding"
"technology" specified in 2E003.b.;

8. Damage tolerant gas turbine engine rotating components using powder
metallurgy materials specified in 1C002.b.;

9. "FADEC" for gas turbine and combined cycle engines and their related
diagnostic components, sensors and specially designed components;

10. Adjustable flow path geometry and associated control systems for:

a.  QGas generator turbines;

b. Fan or power turbines;

c. Propelling nozzles;

Note 1: Adjustable flow path geometry and associated control
systems in 9E003.a.10. do not include inlet guide vanes,
variable pitch fans, variable stators or bleed valves for
compressors.

Note 2:  9E003.a.10. does not control "development" or "production”
"technology" for adjustable flow path geometry for reverse
thrust.

11. Hollow fan blades.
b. "Technology""
the following:
1. Wind tunnel aero-models equipped with non-intrusive sensors capable
of transmitting data from the sensors to the data acquisition system; or
2. "Composite" propeller blades or propfans capable of absorbing more
than 2,000 kW at flight speeds exceeding Mach 0.55;

required" for the "development" or "production" of any of

nn

c. "Technology" "required" for the "development" or "production" of gas
turbine engine components using "laser", water jet, ECM or EDM hole
drilling processes to produce holes having any of the following sets of
characteristics:

1. All of the following:
a. Depths more than four times their diameter;
b. Diameters less than 0.76 mm; and
c. Incidence angles equal to or less than 25°; or
2. All of the following:
a. Depths more than five times their diameter;
b. Diameters less than 0.4 mm; and
c. Incidence angles of more than 25°;
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9E003 c. continued

f.

Technical Note:

For the purposes of 9E003.c., incidence angle is measured from a plane
tangential to the airfoil surface at the point where the hole axis enters the
airfoil surface.

"Technology" "required" for the "development" or "production” of
helicopter power transfer systems or tilt rotor or tilt wing "aircraft" power
transfer systems;

"Technology" for the "development" or "production" of reciprocating diesel
engine ground vehicle propulsion systems having all of the following:

1. A 'box volume'of 1.2 m or less;
2. An overall power output of more than 750 kW based on 80/1269/EEC,
ISO 2534 or national equivalents; and

3. A power density of more than 700 kW/m3 of 'box volume';

Technical Note:
'‘Box volume' in 9E003.e. is the product of three perpendicular dimensions
measured in the following way:
Length: The length of the crankshaft from front flange to flywheel
face;
Width:  The widest of the following:

a. The outside dimension from valve cover to valve cover;

b.  The dimensions of the outside edges of the cylinder
heads; or

c¢.  The diameter of the flywheel housing;

Height: The largest of the following:

a. The dimension of the crankshaft centre-line to the top
plane of the valve cover (or cylinder head) plus twice
the stroke; or

b.  The diameter of the flywheel housing.

"Technology" "required" for the "production” of specially designed

components, as follows, for high output diesel engines:

1.  "Technology" "required" for the "production” of engine systems
having all of the following components employing ceramics materials
specified in 1C007:

a. Cylinder liners;

b. Pistons;

c. Cylinder heads; and

d.  One or more other components (including exhaust ports,
turbochargers, valve guides, valve assemblies or insulated fuel
injectors);

2. "Technology" "required" for the "production” of turbocharger systems,
with single-stage compressors having all of the following:

a. Operating at pressure ratios of 4:1 or higher;
b. A mass flow in the range from 30 to 130 kg per minute; and
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9E003 f. continued

9E101

9E102

c. Variable flow area capability within the compressor or turbine
sections;

3.  "Technology" "required" for the "production" of fuel injection systems
with a specially designed multifuel (e.g., diesel or jet fuel) capability
covering a viscosity range from diesel fuel (2.5 ¢St at 310.8 K
(37.8°C)) down to gasoline fuel (0.5 cSt at 310.8 K (37.8°C)), having
both of the following:

a. Injection amount in excess of 230 mm3 per injection per cylinder;
and

b. Specially designed electronic control features for switching
governor characteristics automatically depending on fuel property
to provide the same torque characteristics by using the appropriate
Sensors;

"Technology" "required" for the "development" or "production" of high

output diesel engines for solid, gas phase or liquid film (or combinations

thereof) cylinder wall lubrication, permitting operation to temperatures

exceeding 723 K (450°C), measured on the cylinder wall at the top limit of

travel of the top ring of the piston.

Technical Note:

High output diesel engines: diesel engines with a specified brake mean

effective pressure of 1.8 MPa or more at a speed of 2,300 r.p.m., provided

the rated speed is 2,300 r.p.m. or more.

"Technology" according to the General Technology Note for the "development"
or "production” of goods specified in 9A101, 9A104 to 9A111 or 9A115 to
9A119.

"Technology" according to the General Technology Note for the "use" of space
launch vehicles specified in 9A004, or goods specified in 9A005 to 9A011,
9A101,9A104 to 9A111, 9A115 to 9A119, 9B105, 9B106, 9B115, 9B116,
9B117,9D101 or 9D103.

266

DSGL_Amendment_2006

Defence and Strategic Goods List Amendment 2006

Federal Register of Legislative Instruments F2006L.03230



Amendment of Defence and Strategic Goods List Schedule 1

SENSITIVE LIST OF DUAL-USE GOODS AND TECHNOLOGIES

Note This List contains a sub-set of the Items controlled in Categories 1 to 9 of the Part 2
List of Dual-Use Goods and Technologies. The items in this List are considered to
be sensitive, requiring additional care in their transfer. General Export Licences
are generally not available for the export of the following sensitive goods.

N.B. Where abbreviated entries are used, see Part 2 for full details. Text that differs
from that in Part 2 is in bold type.

Category 1

1A002 "Composite" structures or laminates...

1C001 Materials specially designed for use as absorbers of
electromagnetic waves, or intrinsically conductive polymers.
NB : SEE ALSO 1C101

1C007.c. & 1C007.d. Ceramic-ceramic "composite" materials...

1C010.c. & 1C010.d. Fibrous or filamentary materials...

1C012 Materials as follows...

1C101 Materials or devices for reduced observables such as radar
reflectivity, ultraviolet/infrared signatures and acoustic signatures;
not controlled in 1C001, usable in 'missiles', "missile" subsystems
or "unmanned aerial vehicles" specified in 9A012.

1C239 High explosives, not controlled in the Munitions List, or
substances or mixtures containing more than 2% thereof, with a
crystal density greater than 1.8 gm per cm?® and having a detonation
velocity greater than 8000 m/s.

1D002 "Software" for the "development" of organic "matrix", metal
"matrix" or carbon "matrix" laminates or "composites" listed in
this List.

1D103 "Software" specially designed for analysis of reduced observables
such as radar reflectivity, ultraviolet/infrared signatures and
acoustic signatures.

1E001 "Technology" according to the General Technology Note for the

"development" or "production" of equipment and materials in
1A002 or 1C of this List.

1E002.e. & 1E002.f. Other "technology"...
1E101 "Technology" according to the GTN for the "use" of goods
specified in 1C101 or 1D103.
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1E102 "Technology" according to the GTN for the "development" of
"software" specified in 1D103.

1E201 "Technology" according to the General Technology Note for the
"use" of goods specified in 1C239.

Category 2

2B001.a. Deleted
2B001.b. Deleted
2B001.d. Deleted
2B001.f. Deleted

2B003 Deleted

2D001 "Software™, other than that controlled by 2D002, specially
designed for the ™development™ or *production™ of the
following equipment:

a. Machine tools for turning, having all of the following

characteristics:

1. Positioning accuracy with "all compensations available"
equal to or less (better) than 3.6 pm according to ISO
230/2 (1997) or national equivalents along any linear axis;
and

2. Two or more axes which can be coordinated
simultaneously for "contouring control".

b. Machine tools for milling, having any of the following
characteristics:

l.a. Positioning accuracy with "all compensations available"
equal to or less (better) than 3.6 pm according to
ISO 230/2 (1997) or national equivalents along any
linear axis; and

b. Three linear axes plus one rotary axis which can be
coordinated simultaneously for "contouring control";

2. Five or more axes which can be coordinated
simultaneously for "contouring control" and have a
positioning accuracy with "all compensations
available™ equal to or less (better) than 3.6 um
according to 1SO 230/2 (1997) or national equivalents
along any linear axis; or

3. A positioning accuracy for jig boring machines, with "all
compensations available", equal to or less (better) than
3 um according to ISO230/2 (1997) or national
equivalents along any linear axis;

c. Electrical discharge machines (EDM)....
d. Deep-hole-drilling machines....

e. "Numerically controlled" or manual machine tools...
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2E001

"Technology' according to the General Technology Note for
the "development™ of equipment or "'software™ in 2D of this
List or for the "'development™ of the following equipment:

a. Machine tools for turning, having all of the following

characteristics:

1. Positioning accuracy with "all compensations available"
equal to or less (better) than 3.6 pum according to ISO
230/2 (1997) or national equivalents along any linear axis;
and

2. Two or more axes which can be coordinated
simultaneously for "contouring control".

b. Machine tools for milling, having any of the following
characteristics:

l.a. Positioning accuracy with "all compensations available"
equal to or less (better) than 3.6 um according to
ISO 230/2 (1997) or national equivalents along any
linear axis; and

b. Three linear axes plus one rotary axis which can be
coordinated simultaneously for "contouring control";

2. Five or more axes which can be coordinated
simultaneously for "contouring control” and have a
positioning accuracy with "all compensations
available™ equal to or less (better) than 3.6 um
according to 1SO 230/2 (1997) or national equivalents
along any linear axis; or

3. A positioning accuracy for jig boring machines, with "all
compensations available", equal to or less (better) than
3 um according to ISO 230/2 (1997) or national
equivalents along any linear axis;

c. Electrical discharge machines (EDM)....
d. Deep-hole-drilling machines....

e. "Numerically controlled" or manual machine tools...
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2E002 "Technology" according to the General Technology Note for
the "production’ of the following equipment:
a. Machine tools for turning, having all of the following
characteristics:
1. Positioning accuracy with "all compensations available"
equal to or less (better) than 3.6 pm according to ISO
230/2 (1997) or national equivalents along any linear axis;
and
2. Two or more axes which can be coordinated
simultaneously for "contouring control".
b. Machine tools for milling, having any of the following
characteristics:
l.a. Positioning accuracy with "all compensations available"
equal to or less (better) than 3.6 pm according to
ISO 230/2 (1997) or national equivalents along any
linear axis; and
b. Three linear axes plus one rotary axis which can be
coordinated simultaneously for "contouring control";
2. Five or more axes which can be coordinated
simultaneously for "contouring control" and have a
positioning accuracy with "all compensations
available™ equal to or less (better) than 3.6 um
according to 1SO 230/2 (1997) or national equivalents
along any linear axis; or
3. A positioning accuracy for jig boring machines, with "all
compensations available", equal to or less (better) than
3 um according to ISO230/2 (1997) or national
equivalents along any linear axis;
c. Electrical discharge machines (EDM)....
d. Deep-hole-drilling machines....
e. "Numerically controlled" or manual machine tools...
Category 3
3A002.g.2. Atomic frequency standards....
3A229 Firing sets and equivalent high-current pulse generators, as
follows...
NB : SEE ALSO ML4.a.,b., ML909
3A232 Detonators and multipoint initiation systems, as follows...
NB : SEE ALSO ML4.a.
3B001.a.2. Metal organic chemical vapour deposition reactors....
3D001 "Software" specially designed for the "development" or
"production” of equipment in 3A002.g. or 3B of this List.
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3E001

3E201

Category 4

4A001.a.2.

4A003.b.
4A003.c.

4D001

4E001

Category 5 - Part 1

5A001.b.3.
5A001.b.5.

5B001.a.

5D001.a.

5D001.b.

S5E001.a.

"Technology" according to the General Technology Note for the
"development" or "production" of equipment in 3A or 3B of this
List.

"Technology" according to the General Technology Note for the
"use" of equipment specified in 3A229 or 3A232.

Electronic computers......radiation hardened;

Deleted
Deleted

"Software' specially designed for the 'development™ or
"production”™ of equipment in 4A of this List or for the
"development™ or ""production’ of ""digital computers' having
an "Adjusted Peak Performance™ (“"APP™) exceeding 0.1
Weighted TeraFLOPS (WT).

"Technology" according to the General Technology Note for
the "development™ or "production” of the following
equipment or *'software":

- Equipment in 4A of this List;

- "Digital computers”™ having an "Adjusted Peak
Performance™ (""APP') exceeding 0.1 Weighted TeraFLOPS
(WT); or

- "Software in 4D of this List.

Being radio equipment .......
Being digitally controlled radio receivers...

Equipment and specially designed components or accessories
therefor, specially designed for the "development", "production” or
"use" of equipment, functions or features in Category 5 - Part 1 of
this List.

"Software' specially designed for the 'development™ or
"production™ of equipment, functions or features in
Category 5 - Part 1 of this List.

"Software" specially designed or modified to support “technology”
listed under 5E001 of this List.

"Technology" according to the General Technology Note for
the "development™ or "production™ of equipment, functions,
features or *'software™ in Category 5 - Part 1 of this List.
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Category 5 - Part 2

5A002.a.2.

5D002.c.1.

5E002

Category 6

6A001.a.1.b.

6A001.a.2.a.2.
6A001.a.2.a.3.
6A001.a.2.a.6.
6A001.a.2.b.

6A001.a.2.c.

6A001.a.2.d.

6A001.a.2.e.

6A001.a.2.1.

6A002.a.1.a.,b., and c.

Equipment designed or modified to perform cryptanalytic
functions.

Only software having the characteristics, or performing or
simulating the functions, of equipment specified in SA002.a.2.

Only "technology" for the "development", "production” or "use" of
the goods specified in 5A002.a.2. or 5D002.c.1. above.

Object detection or location systems having any of the following:
1. A transmitting frequency below 5 kHz;
6. Designed to withstand...;

Hydrophones...Incorporating. ..
Hydrophones...Having any...
Hydrophones...Designed for...

Towed acoustic hydrophone arrays...

Processing equipment, specially designed for real time
application with towed acoustic hydrophone arrays, having "user
accessible programmability” and time or frequency domain
processing and correlation, including spectral analysis, digital
filtering and beamforming using Fast Fourier or other transforms
or processes;

Heading sensors....

Bottom or bay cable systems having any of the following:

1. Incorporating hydrophones... or

2. Incorporating multiplexed hydrophone group signal modules.. .;
Processing equipment, specially designed for real time
application with bottom or bay cable systems, having "user
accessible programmability” and time or frequency domain
processing and correlation, including spectral analysis, digital
filtering and beamforming using Fast Fourier or other transforms
or processes;

"Space-qualified" solid-state detectors.....

6A002.a.2.a. Image intensifier tubes ...
1. A peak response...
2. A microchannel plate...
3.  Photocathodes, as follows:
a. S-20, S-25 or multialkali photocathodes with a
luminous sensitivity exceeding 700 pA/Im;
b. GaAs or GalnAs photocathodes;
c. Other III-V compound semiconductor photocathodes.
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6A002.a.3.

6A002.b.

Non-space qualified "focal plane arrays"...;

Note 3

In 6A002.a.3. the following '‘focal plane arrays™ are not

included in this List:

a. Platinum Silicide (PtSi) '‘focal plane arrays' having less
than 10,000 elements;

b. Iridium Silicide (IrSi) "*focal plane arrays™.

Note 4
In 6A002.a.3. the following '‘focal plane arrays™ are not
included in this List:
a. Indium Antimonide (InSb) or Lead Selenide (PbSe) **focal
plane arrays' having less than 256 elements;
b. Indium Arsenide (InAs) "*focal plane arrays';
c. Lead Sulphide (PbS) "*focal plane arrays";
d. Indium Gallium Arsenide (InGaAs) "'focal plane arrays™.
Note 5
In 6A002.a.3. Mercury Cadmium Telluride (HgCdTe) '‘focal
plane arrays™ as follows are not included in this List:
a. Scanning Arrays having any of the following:
1. 30 elements or less; or
2. incorporating time delay-and-integration within the
element and having 2 elements or less;
b. Staring Arrays having less than 256 elements.

Technical Notes

1. 'Scanning Arrays’ are defined as "‘focal plane arrays™
designed for use with a scanning optical system that images a
scene in a sequential manner to produce an image;

2. 'Staring Arrays' are defined as ''focal plane arrays' designed
for use with a non-scanning optical system that images a
scene.

Note 6

In 6A002.a.3. the following "'focal plane arrays™ are not

included in this List:

a. Gallium Arsenide (GaAs) or Gallium Aluminium Arsenide
(GaAlAs) quantum well "'focal plane arrays" having less
than 256 elements;

b. Microbolometer "*focal plane arrays” having less than 8,000
elements.

"Monospectral imaging sensors" and "multispectral imaging
sensors"....
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6A002.c.

6A002.e.

6A003.b.3

6A003.b.4

6A003.b.4. contd.

Direct view imaging equipment operating in the visible or infrared

spectrum, incorporating any of the following:

1. Image intensifier tubes having the characteristics listed in
6A002.a.2.a. of this List; or

2. "Focal plane arrays" having the characteristics listed in
6A002.a.3. of this List;

"Space-qualified" "focal plane arrays"....

Imaging cameras incorporating image intensifier tubes having the
characteristics listed in 6A002.a.2.a. of this List;

Imaging cameras incorporating "focal plane arrays" having any of
the following:

a. Incorporating "focal plane arrays" listed in 6A002.a.3.a. to
6A002.a.3.e. of this List; or

b. Incorporating "focal plane arrays" listed in 6A002.a.3.f. of this
List
Note I  ‘Imaging cameras’ described in 64003.b.4 include "focal
plane arrays" combined with sufficient signal processing
electronics, beyond the read out integrated circuit, to
enable as a minimum the output of an analogue or digital
signal once power is supplied.

Note 2 6A4003.b.4.a. does not control imaging cameras
incorporating linear "focal plane arrays" with twelve

elements or fewer, not employing
time-delay-and-integration within the element, designed
for any of the following:

a. Industrial or civilian intrusion alarm, traffic or
industrial movement control or counting systems;

b. Industrial equipment used for inspection or monitoring
of heat flows in buildings, equipment or industrial
processes;

c. Industrial equipment used for inspection, sorting or
analysis of the properties of materials;

d. Equipment specially designed for laboratory use; or

e. Medical equipment.

Note 3 6A4003.b.4.b. does not control imaging cameras having
any of the following characteristics:

a. A maximum frame rate equal to or less than 9 Hz;
b. Having all of the following:

1. Having a minimum horizontal or vertical
Instantaneous-Field-of-View (IFOV) of at least 10
mrad/pixel (milliradians/pixel);

2. Incorporating a fixed focal-length lens that is not
designed to be removed;

3. Not incorporating a direct view display, and
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Technical Note:
‘Direct view’ refers to an imaging camera operating
in the infrared spectrum that presents a visual image
to a human observer using a near-to-eye micro
display incorporating any light-security mechanism.
4. Having any of the following:
a. No facility to obtain a viewable image of the
detected field-of-view; or
b. The camera is designed for a single kind of
application and designed not to be user modified,;
or
Technical Note
Instantaneous Field of View (IFOV) specified in Note
3.b. is the lesser figure of the Horizontal FOV or the
Vertical FOV.
Horizontal IFOV = horizontal Field of View
(FOV)/number of horizontal detector elements
Vertical IFOV= vertical Field of View (FOV)/number
of vertical detector elements.

c. Where the camera is specially designed for installation
into a civilian passenger land vehicle of less than three
tonnes (gross vehicle weight) and having all of the
following:

1. Is only operable when installed in any of the
following:
a. The civilian passenger land vehicle for which it
was intended; or

b. A specially designed, authorized maintenance
test facility, and
2. Incorporates an active mechanism that forces the
camera not to function when it is removed from the
vehicle for which it was intended.

Note: When necessary, details of the item will be
provided, upon request, to the appropriate authority in
the exporter’s country in order to ascertain
compliance with the conditions described in Note
3.b.4. and Note 3.c. above.

6A004.c. "Space-qualified" components for optical systems....
6A004.d. Optical control equipment.....
6A006.a. "Magnetometers”" ... using optically pumped or nuclear precession

(proton/Overhauser) having a "noise level" (sensitivity) lower (better)
than 2 pT rms per square root Hz.
6A006.g. Magnetic compensation systems...
Note In 6A006.9. those compensators which provide only
absolute values of the earth's magnetic field as output, (i.e.,
the frequency bandwidth of the output extends from DC to
at least 0.8 Hz) are not included in this List.
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6A006.h.
6A008.d.
6A008.h.
6A008 k.
6A008.1.3.

6B008

6B108

6D001

6D003.a.

6E001

6E002

Category 7

7A117

7B001

7B003

7B103

7D002

7D003.a.
7D003.b.
7D003.c.

7D003.d.1.to 4. & 7.

"Superconductive" electromagnetic sensors......

Radar systems.....Capable of...

Radar systems. .. Employing processing

Radar systems...Having "signal processing"...

Radar systems...Having data processing... Processing for...

Pulse radar cross-section measurement systems having transmit
pulse widths of 100 ns or less and specially designed components
therefor.

NB: SEE ALSO 6B108

Systems specially designed for radar cross section measurement
usable for "missiles" and their subsystems.

"Software" specially designed for the "development" or
"production" of equipment in 6A004, 6A008 or 6B008 of this
List.

"Software", as follows:...
"Technology" according to...

"Technology' according to the General Technology Note for
the ""production™ of equipment in 6A or 6B of this List.

"Guidance sets", usable in "missiles" capable of achieving system
accuracy of 3.33% or less of the range (e.g., a "CEP" of 10 km or
less at a range of 300 km), except ""guidance sets™ designed for
missiles with a range under 300 km or manned aircraft.

Test, calibration or alignment equipment specially designed for
equipment specified in 7A117 above.

Note: 7B001 does not control test, calibration or alignment
equipment for Maintenance Level [ or Maintenance Level I1.

Equipment specially designed for the "production" of equipment
specified in 7A117 above.

"Production facilities" specially designed for equipment specified
in 7A117 above.

"Source code" for the "use"...

"Software" specially designed or modified to...
"Source code" for...

"Source code" for...

"Source code" for the "development" of...

7D101 "Software" specially designed for the "use" of equipment specified
in 7B003 or 7B103 above.
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7E001

7E002

7E101

Category 8

8A001.b.
8A001.c.
8A001.d.

8A002.b.

8A002.h.
8A002..
8A002.0.3.
8A002.p.

8D001

8D002

8E001

8E002.a.

Category 9

9A004

"Technology" according to the General Technology Note for the
"development" of equipment or "software" specified in 7A117,
7B003, 7B103 or 7D101 above.

"Technology" according to the General Technology Note for the
"production" of equipment specified in 7A117, 7B003 and 7B103
above.

"Technology" according to the General Technology Note for the
"use" of equipment specified in 7A117, 7B003, 7B103 and 7D101
above.

Manned, untethered submersible vehicles...
Unmanned, tethered submersible vehicles.....
Unmanned, untethered submersible vehicles...

Systems specially designed or modified for the automated control
of the motion of submersible vehicles in 8A001 of this List using
navigation data and having closed loop servo-controls:

1. Enabling...;

2. Maintaining...; or

3. Maintaining...;

"Robots" specially designed for underwater use......

Air independent power systems.......

Noise reduction systems designed for use on vessels of 1000
tonnes displacement...

Pumpjet propulsion systems....

"Software' specially designed for the "development™ or
"production™ of equipment in 8A of this List.

Specific "software"........

"Technology" according to the General Technology Note for the
"development" or "production” of equipment in 8A of this List.

"Technology" for the "development", "production", repair,
overhaul or refurbishing (re-machining) of propellers specially
designed for underwater noise reduction.

Space launch vehicles capable of delivering at least a 500 kg
payload to a range of at least 300 km.

N.B.: SEE ALSO 9A104.

Note 1: 94004 does not control payloads.
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9A005

9A007.a.

9A008.d.

9A011

9A104

9A105.a.

Liquid rocket propulsion systems containing any of the systems or
components specified in 9A006 usable for space launch vehicles
specified in 9A004 above or sounding rockets specified in
9A104 below.

N.B.: SEE ALSO 9A105 and 9A119.

Solid rocket propulsion systems, usable for space launch vehicles
specified in 9A004 above or sounding rockets specified in
9A104 below, with any of the following:

N.B.: SEE ALSO 9A119.

a. Total impulse capacity exceeding 1.1 MNss;

Components, as follows, specially designed for solid rocket
propulsion systems:
N.B.: SEE ALSO 9A108.c.

d. Movable nozzle or secondary fluid injection thrust vector
control systems, usable for space launch vehicles specified in
9A004 above or sounding rockets specified in 9A104 below,
capable of any of the following:

1. Omni-axial movement exceeding + 5°;

2. Angular vector rotations of 20°/s or more; or

3. Angular vector accelerations of 40°/s” or more.

Ramjet, scramjet or combined cycle engines...

Sounding rockets, capable of delivering at least a 500 kg payload
to a range of at least 300 km.

N.B.: SEE ALSO 9A004.

Liquid propellant rocket engines, as follows:

N.B.: SEE ALSO 9A119.

a. Liquid propellant rocket engines usable in "missiles", not
controlled in 9A005, having a total impulse capacity equal
to or greater than 1.1 MNs; except liquid propellant
apogee engines designed or modified for satellite
applications and having all of the following:

1.  nozzle throat diameter of 20 mm or less; and
2. combustion chamber pressure of 15 bar or less.
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9A106.c.

9A108.c.

9A116

9A119

9B001.b.

Systems or components, not controlled in 9A006, usable in
"missiles", as follows, specially designed for liquid rocket
propulsion systems:

c. Thrust vector control sub-systems, except those designed
for rocket systems that are not capable of delivering at
least a 500 kg payload to a range of at least 300 km.

Technical Note:

Examples of methods of achieving thrust vector control specified in

94106.c. are:

Flexible nozzle;

Fluid or secondary gas injection;

Movable engine or nozzle;

Deflection of exhaust gas stream (jet vanes or probes); or

Thrust tabs.

SR N~

Components, not controlled in 9A008, usable in "missiles", as
follows, specially designed for solid rocket propulsion systems:

c. Thrust vector control sub-systems, except those designed
for rocket systems that are not capable of delivering at
least a 500 kg payload to a range of at least 300 km.

Technical Note:

Examples of methods of achieving thrust vector control specified in
94108.c. are:

Flexible nozzle;

Fluid or secondary gas injection;

Movable engine or nozzle;

Deflection of exhaust gas stream (jet vanes or probes), or

. Thrust tabs.

Reentry vehicles, usable in "missiles", and equipment designed or
modified therefor, as follows, except for reentry vehicles
designed for non-weapon payloads:

SN

a. Reentry vehicles;

b. Heat shields and components therefor fabricated of
ceramic or ablative materials;

c. Heat sinks and components therefor fabricated of
light-weight, high heat capacity materials;

d. Electronic equipment specially designed for reentry
vehicles.

Individual rocket stages, usable in complete rocket systems or
"unmanned aerial vehicles", capable of delivering at least a 500
kg payload to a range of 300 km, not controlled in 9A005 or
9A007.a. above

Ceramic cores or shells
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9B115

9B116

9D001

9D002

9D004.a.

9D004.c.

9D101

9E001

9E002

9E003.a.1.
9E003.a.2.t0 5. &

9E003.a.8.,9.E.3.a.9.

9E101

9E102

Specially designed "production equipment" for the systems,
sub-systems and components specified in 9A005, 9A007.a.,
9A008.d., 9A105.a., 9A106.c., 9A108.c., 9A116 or 9A119 above.

Specially designed "production facilities" for the space launch
vehicles specified in 9A004, or systems, sub-systems, and
components specified in 9A005, 9A007.a., 9A008.d., 9A104,
9A105.a.,9A106.c., 9A108.c., 9A116 or 9A119 above.

"Software' specially designed or modified for the
"development' of equipment or "technology" in 9A, 9B or
9E003 of this List.

"Software' specially designed or modified for the
"production of equipment in 9A or 9B of this List.

Other "software"...2D or 3D...
Other "software"..."Software" specially...

"Software" specially designed for the "use" of goods specified in
9B116 above.

"Technology" according to the General Technology Note.....
"Technology" according to the General Technology Note...

Other "technology"...Gas turbine blades...
Other "technology"...

"Technology" according to the General Technology Note for the
"development" or "production" of goods specified in 9A104,
9A105.a.,9A106.c., 9A108.c., 9A116 or 9A119 above.

"Technology" according to the General Technology Note for the
"use" of space launch vehicles specified in 9A004, 9A005,
9A007.a., 9A008.d., 9A104, 9A105.a., 9A106.c., 9A108.c.,
9A116,9A119,9B115,9B116 or 9D101 above.
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VERY SENSITIVE LIST OF DUAL-USE GOODS AND TECHNOLOGIES

Note  This List is a sub-set of the items contained in the Sensitive List. The items in this List
are considered to be very sensitive, requiring extreme care in their transfer. General
Export Licences are not available for the export of the following very sensitive goods.

N.B.  Where abbreviated entries are used, see Part 2 for full details. Text that differs from
that in Part 2 is in bold type.

Category 0 All of Category 0 of Part 2 is included in the Very Sensitive List.

N.B.: For 0C003 and 0C004, only if for use in a "nuclear reactor"
(within 0A001.a.).
Category 1
1A002.a. "Composite™ structures or laminates having an organic
"matrix and made from materials listed under 1C010.c. or
1C010.d.

1B226 Electromagnetic isotope separators designed for, or equipped with,
single or multiple ion sources capable of providing a total ion beam
current of 50 mA or greater.

Note: 1B226 includes separators:
a.  Capable of enriching stable isotopes;

b.  With the ion sources and collectors both in the
magnetic field and those configurations in which they
are external to the field.

1B231 Tritium facilities or plants, and equipment therefor, as follows:
a. Facilities or plants for the production, recovery, extraction,
concentration, or handling of tritium;
b. Equipment for tritium facilities or plants, as follows:

1. Hydrogen or helium refrigeration units capable of
cooling to 23 K (-250°C) or less, with heat removal
capacity greater than 150 W;

2. Hydrogen isotope storage or purification systems
using metal hydrides as the storage or purification
medium.
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1B233 Lithium isotope separation facilities or plants, and equipment
therefor, as follows:
a. Facilities or plants for the separation of lithium isotopes;
b. Equipment for the separation of lithium isotopes, as
follows:
1. Packed liquid-liquid exchange columns specially
designed for lithium amalgams;
2. Mercury or lithium amalgam pumps;
3. Lithium amalgam electrolysis cells;
4. Evaporators for concentrated lithium hydroxide

solution.
1C001 Materials specially designed for use as absorbers of electromagnetic
waves...
1C012 Materials as follows...
1C233 Lithium enriched in the lithium-6 (°Li) isotope to greater than its

natural isotopic abundance, and products or devices containing
enriched lithium, as follows: elemental lithium, alloys, compounds,
mixtures containing lithium, manufactures thereof, waste or scrap
of any of the foregoing.

Note: 1C233 does not control thermoluminescent dosimeters.
Technical Note:

The natural isotopic abundance of lithium-6 is approximately
6.5 weight per cent (7.5 atom per cent).

1C235 Tritium, trittum compounds, mixtures containing tritium in which
the ratio of tritium to hydrogen atoms exceeds 1 part in 1000, and
products or devices containing any of the foregoing.
Note: 1C235 does not control a product or device containing less
than 1.48 x 10° GBq (40 Ci) of tritium.

1C351.d.4. Ricin
1C351.d.5. Saxitoxin
1E001 "Technology" according to the General Technology Note for the

"development” or "production" of equipment and materials in
1A002 or 1C of this List.

1E201 "Technology" according to the General Technology Note for the
"use" of goods specified in 1B226, 1B231, 1B233, 1C233 or
1C235.

Category 2 None
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Category 3
3A228
3A231
3E201
Category 4

Category 5 - Part 1

5A001.b.5.

5D001.a.

5E001.a.

Category 5 - Part 2

Category 6

6A001.a.1.b.1.

Switching devices, as follows:
a. Cold-cathode tubes, whether gas filled or not, operating
similarly to a spark gap, having all of the following

characteristics:

1. Containing three or more electrodes;

2. Anode peak voltage rating of 2.5 kV or more;

3. Anode peak current rating of 100 A or more; and

4. Anode delay time of 10 s or less;
Note: 34228 includes gas krytron tubes and vacuum
sprytron tubes.

b. Triggered spark-gaps having both of the following
characteristics:
1. An anode delay time of 15 us or less; and
2. Rated for a peak current of 500 A or more;

Neutron generator systems, including tubes, having both of the
following characteristics:

a. Designed for operation without an external vacuum system;
and
b. Utilizing electrostatic acceleration to induce a

tritium-deuterium nuclear reaction

"Technology" according to the General Technology Note for the
"use" of equipment specified in 3A228.a., 3A228.b. or 3A231.

None

Digitally controlled radio receivers...

"Software' specially designed for the 'development™ or
"production™ of equipment, functions or features in
Category 5, Part 1 of this List.

"Technology' according to the General Technology Note for
the "development™ or "production” of equipment, functions,
features or ""software’ in Category 5, Part 1 of this List.

None

Object detection or location systems having a sound pressure
level exceeding 210 dB (reference 1 pPa at 1 m) and an
operating frequency in the band from 30 Hz to 2 kHz.
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6A001.a.2.a.1.
6A001.a.2.a.2.
6A001.a.2.a.3.
6A001.a.2.a.5.
6A001.a.2.a.6.

6A001.a.2.b.

6A001.a.2.c.

6A001.a.2.e.

6A001.a.2.1.

6A002.a.1.c.

6A008.1.3.

6A203

6A225

6A226

6B008

Hydrophones...Incorporating...
Hydrophones...Incorporating flexible assemblies...
Hydrophones...Having any...
Hydrophones...When designed...
Hydrophones...Designed for...

Towed acoustic hydrophone arrays...

Processing equipment, specially designed for real time application
with towed acoustic hydrophone arrays, having "user accessible
programmability" and time or frequency domain processing and
correlation, including spectral analysis, digital filtering and
beamforming using Fast Fourier or other transforms or processes;

Bottom or bay cable systems having any of the following:
1. Incorporating hydrophones... or
2. Incorporating multiplexed hydrophone group signal modules ...;

Processing equipment, specially designed for real time application
with bottom or bay cable systems, having "user accessible
programmability" and time or frequency domain processing and
correlation, including spectral analysis, digital filtering and
beamforming using Fast Fourier or other transforms or processes;

"Space-qualified" solid-state detectors...
Radar systems...Having data processing... Processing for...

Cameras and components, not controlled in 6A003, as follows:
a. Mechanical rotating mirror cameras, as follows, and specially
designed components therefor:
1. Framing cameras with recording rates greater than
225,000 frames per second;
2. Streak cameras with writing speeds greater than
0.5 mm per microsecond;
Note: In 64203.a. components of such cameras include their
synchronizing electronics units and rotor assemblies
consisting of turbines, mirrors and bearings.

Velocity interferometers for measuring velocities exceeding 1 km/s

during time intervals of less than 10 microseconds.

Note: 64225 includes velocity interferometers such as VISARs
(Velocity interferometer systems for any reflector) and DLI
(Doppler laser interferometers).

Pressure sensors, as follows:

a. Manganin gauges for pressures greater than 10 GPa;
b. Quartz pressure transducers for pressures greater than
10 GPa.

Pulse radar cross-section...
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6D001

6D003.a.

6E001

6E002

Category 7

7D003.a.
7D003.b.

Category 8

8A001.b.
8A001.d.

8A002.0.3.b.

8D001

8E001

Category 9

9A011

9D001

9D002

9E001

9E002

9E003.a.1.

"Software" specially designed for the "development" or
"production" of equipment in 6A008, or 6B008 of this List.

"Software", as follows:...
"Technology" according to the General Technology Note for the
"development" of equipment or "'software" in 6A, 6B, or 6D of

this List.

"Technology" according to the General Technology Note for the
"production" of equipment in 6A or 6B of this List.

"Software" specially designed or modified to...
"Source code" for...

Manned, untethered submersible vehicles...
Unmanned, untethered submersible vehicles...

Active noise reduction or cancellation systems...

"Software' specially designed for the 'development” or
"production’ of equipment in 8A of this List.

"Technology" according to the General Technology Note for the
"development" or "production" of equipment in 8A of this List.

Ramjet, scramjet or combined cycle engines...

"Software' specially designed or modified for the
"development™ of equipment or *‘technology™ in 9A or 9E003
of this List.

"Software' specially designed or modified for the
"production’ of equipment in 9A of this List.

"Technology" according to the General Technology Note for the
"development" of equipment or "software" in 9A011 or 9D of this
List.

"Technology" according to the General Technology Note for the
"production" of equipment in 9A011 of this List.

Other "technology"...Gas turbine blades...
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9E003.a.3.a. "Technology" "required" for ...
Components manufactured from...
Organic "composite" materials designed to operate above 588 K
(315°0).
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INDEX OF CONTROLLED GOODS

1,1,3 TrinitroazZetidineg (TINAZ) ....c.ooveuieieirieieieteteietesie ittt ste st e e et tes st esesse st st eseeseseesessesessesesseseseseeseseesenessenseseneesensesenes
1,1,3,3,3,-Pentafluoro-2-(trifluoromethyl)- 1-propene ...........coeeueueirnirieiciinininieieic ettt
1,2,3 Tris(1,2 bis(difluoroamino)ethoXy) PIOPAINE ........c.crveuirueiriiietiieieieiert ettt ettt ettt sttt ettt b et eae et e b e
1,2,4 Butanetriol..........c.ocoveeveeeeieceeceeeceeeeeeneens .
1,2,4 Trihydroxybutane...........
1,2-bis (2-chloroethylthio) ethane..
1,3,5 TIICRIOTODENZENE. .........ecvvieeeeeeeee et ettt et ettt eae e aeeteeteeteense e e e eneeenteeneeeneeaaseenseenneenseenseenseenseenees
1,3,5 Trinitro 1,3,5 triaza CYCIONEXANE ......c.covririiueiiiiiieieicic ittt bbbttt bbbt ee
1,3,5,7 Tetraacetyl 1,3,5,7 tetraazacyclooctane (TAT) .
1,3,5,7 Tetranitro 1,3,5,7 tetraZaCyClOOCLANE. ........c.ceuiirteieiirieiieeeieet ettt sttt ettt sttt s et b et e st b et sae st et eneeteneebennene
1,3-bis (2-chloroethylthio) -N-PrOPANE.........cocvueueueiriririeieieer ettt ettt ettt ettt sttt st se bbb
1,4,5,8 Tetraazadecalin .
1,4,5,8 Tetranitro 1,4,5,8 tetraazadecalin (TINAD).......coioiiuirieirieirieeeie ettt ettt sttt eebe s
1,4-bis (2-chloroethylthio) -N-DULANE .......c.cccririeiiiiiiririeieic ettt bttt ettt st
1,5-bis (2-chloroethylthio) -n-pentane...........c.cccovueueuencne
2 (5 Cyanotetrazolato) pentaamminecobalt(IIT)perchlorate ...
2,2-Diphenyl-2-hydroxyacetic acid ..........cccocoerruerereerenneennes .
2,4,6 Trinitro 2,4,6 triazacyclohexanone (K 6 or Keto RDX).......cceiiiiiirieiiiiiirieieieirieieiee sttt ML8a.26
2,4,6,8 Tetranitro 2,4,6,8 tetraazabicyclo(3,3,0)0Ctan 3 ONE.........cevueirieirieietiieteieerte ettt sttt ML8a.27
2-Chloroethanol 1C350.15
2-ChloroethylchloromethyISUIPRIAE .........c.euiiiiiirieiei ettt ettt benene ML7a
2-ChlOTOVINYIAICRIOTOATISING ...ttt ettt bttt s et bt e st e s b et es et et et eb et eae st e st nsese et eneetenene ML7a
2-Nitrodiphenylamine ..........
3 Nitro 1,2,4 triazol 5 one ....
3-Hydroxy-1-methylpiperidine ...

BoQUINUCTIAINO 1.ttt ettt ettt ettt b st e b e st et et et est et e s s ese s ese s eseeseseeseseesensesensesessesenseseseneasensasans
BoQUINUCTIAONE ...ttt ettt ettt ettt e e esese b ese b et e esessesess et essesasses et esseseseeseseesessesassese s enesseseeseseebessesesseneas
3-Quinuclindinyl benzilate (BZ)

5,7 Diamino 4,6 dinitrobenzofurazane 1 0Xide (CL 14)......ccceiiiiriieieieerieereceeeee ettt es e saene s ML8a.25
7 Amino 4,6 dinitrobenzofurazane 1 0Xide (ADNBE) .....ccooioiiiiiioieieieieeeesetet ettt ettt ese e s et st aee ML8a.24

A

Absolute reflectance measurement EQUIPINENL ..........c.e.e.eriririeuerieerirteieteietrtrteeetesee s eteseseseststebeses et stetesebese st tsseteseseeaseseseneneas 6B004a
Absorbers of electromagnetic waves............... ..1C001
1C001a

Absorbers, hair type ..........ccceeenene
Absorbers, non-planar & planar.. ... 1C001a
Absorption columns ..........ccceceevrerereenene ...2B350e

Accelerators (electro-magnetic radiation)

Accelerators or coprocessors, graphics ... 4A003d
Accelerometer aXiS AliZN STALIONS ......cveuieieuieteeirteietei ettt ettt ettt st ettt ettt et e s et enesses e et eseebeneese e ese s esenses et es e seneesenesseneeseneesenes 7B003f
Accelerometers & acCelerometer COMPONENLS .........c.erveiruerirrerirtererteteeeeeseseetestesetesessesesseseeseseeseseesessesessesessesessensesensesens 7A001&101
Acoustic beam forming software ....6D003a.1
Acoustic hydrophone arrays, LOWEA ..........ceeeiiieirierieeriet ettt ettt st ettt bt ae st st e e s et e st s e e s se e enesenen 6A001a.2.b
Acoustic 10cation & 0bJeCt dtECtION SYSTEIMS .....c.evveuirieietiietiietiriee ettt se et st seeseseebeseese st esesseseeseneeseneeseneesensesen 6A001a.1.b

Acoustic mounts, noise reduction equipment for vessels .8A0020.3.a
Acoustic positioning systems.. .6A001a.1.d
Acoustic projectors............... .6A001a.1.c
ACOUSHIC SYSEINS, IMATINE.......vevveuiiteteteteaitteteteat ettt etese et et e b sttt e et ebes st st et ebeses et st et ebebeae st e e b et ebe sttt et ebebeseat st etebesertsstebesenens
ACOUSEIC TTANSAUCETS ...ttt ettt ettt ettt b et st et es et st eb et e st e s ene s e ene et e st b en e ebe s ese s ettt es et ene s enessenesneneanen

Acoustic underwater communications systems
ACOUSHIC VIDration teSt @QUIPIIICIIE «...c.vovvviiiiitetet ettt ettt ettt es ettt b b et sttt b et sttt b ettt et be sttt st et bes et st et ebesebeneseesenene
ACOUSEIC WAVE AEVICES ...uvvieveiteniteiet ettt ettt ettt st ettt et et e b et e st s s e st eses e et es b en e e b e e e s e e es e et es et en e e b et enesees e et eneebeneebeneenennenenan
Acoustic-optic signal processing devices
Active acoustic SyStems ..........ceueveeeee.
Active compensating system rotor clearance control software .
Active flight control system software...........cccccoveeveuccninennnee
Active flight control system technology ..
Active magnetic bearing systems.......... .
ACHVELY COOIEA MUITOTS .. ..veutetiieiiieiieieiet ettt ettt ettt et ete et et et et et e b e st eseneeseneeses s et ens et e seseasenesseneeseneesentesensesessenesen
AdAPTIVE CONTIOL SOTIWATE ....c...euieiiteiiiiirieteiet ettt sttt bbbttt st bbbttt et e bbbt st et b ebenenetas
ADCs (analogue-to-digital converters).
ADCs (analogue-to-digital COMVEITEIS).......cueirterirteirieieteietiteteteesteststeseeseseesestesessesessesesseseesesaesessesessesesseseeseneesensesensesessesessn
ADCS (analogue-t0-AigItal CONVEITEIS) ... ..e.eueuiiririetiteriirirteteteiet ettt ettt sttt es ettt be et st st e bbb et st et ebebese st b ebebese e tasetebeneneas
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Additives, Precursors & STADIIISEIS ..........eueueuiririririeuiiiririetetet ittt ettt ettt sttt bttt b ettt st et b sttt et e b b es et st et e b s ese e st benene MLS8e
ADN (ammonium dinitramide).............cccecerveueneee. ML8a.32
ADNBEF (7 Amino 4,6 dinitrobenzofurazane 1 oxide) .. .ML8a.24
Aero engines, MIilItary .........cccoceveeveeecnnneeeennreeeeene ....ML10c
Aero gas turbine engine/assemblies/compoNent teSt SOTTWATE ........c..eirueuirieiriiiiteiier ettt 9D004b
ACTO AS TUIDINE CIZINES .....evivieieeieiiieiietetitet ettt ettt ettt et et es e e se st esese et eseesenses et esesseseeses et esebeseeseneesensesensesensesensenessensasaneasan
Aerodynamic isotope separation plant

Aerodynamic separation process SyStems & COMPONEIILS ........c.evruerreuirtertrtertrtetetetesestesestesteseseetestasestssessesestesessesessesessesesseneas 0B001d
Aerosol challenge teStiNg CHAMDETS...........oiouiiiiieiie ettt ettt s et e st bt eae e et e e ese s e s et enesbenesneneas 2B352¢g
Aflatoxin .. 1C351d.11
African swine fever virus (animal PathOZENS) ........covueiruiiriiiiiiriierie ettt ettt b ettt enes 1C352a.1
AZEINE OTANGE ...ttt ettt ettt b et e a et es e et e st e s e s et es e ben e s s en e es et ebeates e s es et en e et en e et es et e st b en e e s et esea e e b en s eb et en e et enensene et eneeteneane ML7a
Agitators (chemical manufacturing) ..........c.coeevevececnenne 2B350b
AHRS (Attitude Heading Reference Systems), source code.. ..7D002
ATININE AEVICES ...v ettt ettt ettt ettt e b et e et s et h et e st be st e b e e e s et es et es et es e b em e e s en e seen e et en e et eateben s e st aseneesene et en e beneebeneene e enennas MLS5
Air independent power Systems (fOr UNAEIWALET TSE) .......c.eerirurueriuiririnieieteiiinireetetesetrt et beses et st bes s ettt se et see bbb eaeseseesesebenes 8A002j
AIr traffic CONtrol SOTIWATE .......ccoiiiiiiiiiiiii bbb 6D003d

Air weapons
Air weapons

ATIDOINE AIIIMELEIS. ...ttt etttk ettt bbb enes 7A006
Airborne altimeters............... 7A106
Airborne components, military .. ..ML10
Airborne equipment, military.. ..ML10e i
AIrDOINE VEIICIES, MILILATY ....veetetiieiiiteiete ettt ettt b bbbt b ettt e b e e b et eb e s e st st ene st es e et e st et eneebeneeaens ML10a,b
Aircraft & aircraft compONENts, MILILATY ........c.c.eiiriririiuiiiririetec ettt ettt ettt ettt a bt st b e nes ML10
Aircraft engines, military

Aircraft eqUIPMENt, MILIEATY ....c..oiriiirieiieieteet ettt ettt b et b ettt eb st e b e s e s e s e st seene et es et eneebeneeseneeseneenen

Aircraft fuels (Military HIZh @NETZY) .....cveveueuiiiieieiiiiete ettt ettt b ettt bbbttt benene
Aircraft inertial navigation systems & equipment. .
Aircraft inertial navigation SyStems & ©QUIPINENL.........c.ccurueucueuiiiririeieieiitrie ettt etesee sttt s ses e e s sese e e eeeseseseaesnnes
ATTCTaft TETUCILIETS, MILITATY .....cuiuiiieieiiiieiete ettt bbbt b et st be ettt ettt st et b et ees
Aircraft simulators, military.

Alexandrite.......
Alexandrite lasers
Align & expose step & repeat equipment (Wafer PrOCESSINE) .....eoveuerueuirieuirieirieriierieteee ettt ettt ettt b ettt st see e eens 3B0O1f
Alky]l PhoSPRONYL DIfTUOTIACS ......cuveuiieiiitiiieieieteiei ettt sttt ettt s et ettt s et s e se st e s et ene e es et enessenesnenean
Alkylphenylene ethers or thio-ethers, as lubricating fluids
ATl Wheel drive UHIEY VERICIES .....c.euiiiiiiiieiiietcet ettt ettt sttt bbbt st es et b bbbt be e saenees
ATLOY LIPS, TNAGIICLIC «..veuvteneetitetitenietetetetete ettt et ste st ss et et ese et eases e sesesses e et es e et eaeebenees e s es e eees e s es et enebeneeaentesenteneaseseseneabenesseneas
Alloyed metal materials in powder or particulate form...
Alloyed metal materials in powder or particulate form...
Alloyed metal materials in powder or particulate form...

ATLOYS, AIUIMINTUINL. ...ttt ettt ettt e et et e s et e st s et e s ese s enessen e esen e et eneeseneesenseseseneaseseesenesenessenseseneas .

ATLOYS, AIUIMINITUIN. ..ottt ettt ettt sttt ea bt b e e e bt st bt et eb et e b et e bt e bt st ese et et eb et ebe e ebeneenenees 1C002a.2.d
Alloys, aluminium.. 1C202a
ATLOYS, MNAZNESTUIN.c...evetteteiietesietetetertese et eseeteseetesteteseeseseeseeseseaseseseneesentesessesenses et ese s eneesenteseneesensesensenessenesseneeseneesensesensanens 1C002a.2.e
ATLOYS, TNELAL POWACT ...ttt ettt ettt b ettt ebe s st st b e b b e bttt b et et e s en e e st et ebesenetatebenne 1C002b
Alloys, nickel ...... ..1C002a.1.a
Alloys, nickel . ..1C002a.2.a
Alloys, niobium... .1C002a.2.b

Alloys, titanium... .1C002a.1.b

Alloys, titanium................ 1C202b
Alpha-emitting radionuclides.. ..1C236
ATHMELETS, AITDOTTIC ... eiviiieiiete ettt et e e et e et e e et e et e e te et e eateeateeaseeaseeaeeeaseeaseenseenssenseenseenseenseenseenseeseenseeneenns TA006

ATMELETS, TAAAT O LASET LYPES .euveviteuiiteieiiietitet ettt ete ettt ettt s et e st et et et et e e es e senessen e et e e et eases et eneasentesene et eneesensesessenesseneesan 7A106
Aluminides, nickel . 1.
Aluminides, titanium 1C002a.1.b
Aluminium alloy powder, made from materials 0f TCO02a.........c...ccvreiriiieirieiieenieeet ettt sseneenas 1C002b.1.d
Aluminium alloy powder, made from materials of 1C002a... .... 1C002¢
Aluminium alloys, aq.... ... 1C002a.1
Aluminium alloys, aq.... .1C002a.2.d
ATUMINTUIN ALLOYS, B 1 - ettt ettt ettt ettt et bttt st bbbt st et b b e b ettt et b et tsaebebenene
ATUMINTUIN BILOYS, QG 1+tvtutetintetitetirteirte ettt ettt sttt et e b et b e e st s e e st es e st et es e ebeneeae e es e s es et es et eseesentesentesene et enseseaseneaseneeseneenen
Aluminium organo-metallic compounds . .
Aluminium POWAET, SPRETICAL.......c.cccririiuiuiiiirieieiei ettt sttt ettt ettt et bttt et bbbt st tebenene
Aluminium POWAET, SPRETICAL ......c..iuiieiiieiiiiei ettt ettt ettt e e es ettt b et ea e st e st ssene et eneebeneebensenesneneenen
Amalgam electrolysis cells, lithium isotope separation . .
Amalgam pumps, lithium..........cccovveveernnneccene. ..1B233
Amino dinitrobenzo furoxan (ADNBF) .. ML8a.24
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ATNIMONIA CTACKETS ....eutiviteiiiirtetetet ettt teset ettt ettt ettt et be s st st et ebes sttt e b et ebes et e s et ebesea et et ebeseseat st et e beseae et et ebebeneseasasenenen 0B004b.5
Ammonia distillation towers ...0B004b
Ammonia hydrogen exchange plant, equipment and components... .0B004a.2

Ammonia hydrogen exchange plant, equipment and components... .0B004a.2
Ammonia SyNthesis CONVETLETS & UMILS .......coueutrueriiierieiirieiietei ettt ettt ettt et et eb et eb et eb et eb et es et e st b et ebe e eb et eb et ebe et et sbe e eseneenen 1B227
Ammonium dinitramide (ADN) ......ccccirieirieirieieteteeiet ettt ettt ettt et et e se st s seseesentesessesesaesensesesseneeseseeseneeteneesentenens ML8a.32
Ammonium hydrogen fluoride .1C350.42

AMMONTUM PEICRIOTALE .....euvuiteiiiteieict ettt b ettt sttt ettt b et b et be st e st s e e st b et b e e e b e st ese st e st et eseebeseebeneeaens
AMMUNTEION & COMPOMEIES .....c.teuitenirteeetetetetettetesestesteseeesetesesesessesessese et eseesestesessesessestssenteseneesentesensesessenessesteseneebeneesensesensenennas
Ammunition & components, non-military..
AMMUNITEION TFATLIETS ...ttt b bbb
AMOTPNOUS ALLOY SIIIPS ..ttt ettt ettt ettt ettt b et es et e st s e e st et e st et eseeb e s eae st es e et es et es et e st e b enees et es et es et esebeneasentaseneenen
Amphibious cargo carriers, military . .
Amphibious vehicles............
Amplifiers, microwave solid state .
Anaerobic chambers
Analogue computers
Analogue computers
Analogue instrumentation taPE TECOTARTS .........c.eveueuiriririeiiueuiirirteteteset sttt ebet st ettt sttt be sttt stebeses et st beseseatseebebebeseeeas
Analogue-to-digital conversion equipment
Analogue-to-digital converters, integrated circuits ..
Analogue-to-digital converters, integrated circuits ..
Analysers, NEtWOrk.........coeveveueiniririeieieirnrieieenene
Analysers, spectrum
Analysis 0N 1iN€ O UFG GAS LINES .....ccorveueueuiiiriiieiiiciiietetcci sttt sttt ettt bttt ettt bt se et b bttt et b senens
Anechoic chambers .
ANgular MEASUITNG INSTIUIMCIILS .......e.trveuietiieteietertete ettt etese et et ete st et e st e s e tes e beseabenessenees e e ebeateb et eseateneseene et eneeseneebenessensesennes
ANGUIAr MEASUITNG INSIIUIMEIIES .....vveuiuiiteieteeeietet et ettt ettt ettt bes st et e bese s st st b ebebebe et b et ebe sttt st et ebesea et et ebesesentstebebebeneeaeas
Angular-linear inspection equipment (hemishells)...
Angular-linear inspection equipment (hemishells)
ANIMAL PATIOZEIS ...ttt ettt ettt ettt ettt b b b et s bbbt b ettt eb sttt et e b b es et et eb e b sttt et ebeseb et sates
Antennae, phased array .............
Antennae, phased array (for radar)
ANti=g SUIS .o
Anti-vibration mounts, military
Anti-vibration mounts, military
Anti-vibration mounts, military

Anti-vibration mounts (n0ise reduction), CIVI] VESSELS .......cueirrieiieriiriiriieieteieiet ettt ettt saesaesaesbe e eneenaens 8A0020.3.a
Antibodies, defence against CBW @@ENLS.........cccoiieiriiieiiieteteiest ettt ettt sttt ettt st ese s et es et et e e ebeseaessenesseneeseneaseneane ML7e
Antimony hydrides..........ccceeeerererenene .

Aramid fibres & filamentary materials.
Aramid fibres & filamentary materials.
ATC TeMEIt & CASHNG TUIMACES .....viuveiieeiieeiieteietete ettt ettt sttt e st et e st bes et e s e st saes e et es e b eneesenseneeeseeseneseseebeneeseneeseneas
Argon ion lasers
Argon ion lasers .
Armed vehicles & related eqUIPMENt/COMPONENLS...........euirueririeirieireeieteteteeetest et et eseseete st sesesseeeseseesensesesenessenesseneeseneeseneane ML6b
ATINOUL BOAY ...ttt ettt b ettt 4 et h et e 4 b s e sttt b et e b e sttt et e b e s e s ea et et e b s e st eaebebeb et nenas 1A005
Armoured plate....
Armoured railway trains & related equipment ..
Armoured vehicles & related equipment............... ...ML6b
Aromatic polyamide fibres production technology ..
Aromatic polyamide-imides.
Aromatic polyetherimides....

Aromatic polyimides 1C008a.3
ATTAY PIOCESSOL IMCTOCITCUILS ....vuvevtevisietetetietesietestetestetestesesteseeseseeteseesestesessesessesesseseeseneesaseesensesensesessenesseneesensesensesesesessenensan 3A001a.3
Array processors/assemblies.... .
ATTAY PIOCESSOTS/ASSEIMIDIIES ......viuiiiirieiirieiieteeietet ettt ettt es et et et st e st et e st e s e be s e eae s es et es et es et e st e seneesenses et es et eseeseneeseneeseneenin
ATSCIIC MY ATIACS ...ttt ettt ettt et st e st e s e st s e st e b e st ese st es et es e s es e b ese s eneese st et et esensese b eneesenteseneenn

Arsenic trichloride................ 1C350.31
Artificial Intelligence software ............ccccceeeueee ....4D003b
Asynchronous transfer mode (ATM) equipment................ 5B001b.1
Asynchronous transfer mode (ATM) development SOfTWAIE .........c.cccvvirirueuiirinirieieicceeee ettt 5D001d.1
Atomic clocks, freqUENCY STANAATAS .......co.eieiiietiieiirie ettt ettt s et b et e ae e s et e st e st beneebeneenennas 3A002¢g
Atomic transition solid state lasers
Atomic vapour laser isotope separation plant (ALVIS) ......ccoviueiiniiiieiiiirieetrreteeees ettt 0B001g
Atomic vapour laser iSotope Separation ProCess SQUIPIMENL.......c..e.erveuiruertrrertrteneeteseerertesesteseesesessesesseseesessesessesessesessesessenesseneas 0B001g
Attack alerting/warning SyStems............ccoeeveverereerereene ...ML5b
Attitude control equipment ..... .TA116
Attitude Heading Reference Systems (AHRS), source software . ..7D002
Aujeszkys disease virus (Porcine herpes virus)..........cocooveeennene. .1C352a.6
Autoclave regulation tECNOLOZY .......c.c.euiiriririiiiiiiririrete ettt ettt ettt ettt b ettt sttt st benene 1E103
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Autoclaves, gaseous diffusion or centrifuge CaSCAAE ..........eueueuiriririiieiiiiete ettt 0B002a
Automated control systems, submersible vehicles ... ....8A002b

Avian influenza virus 1C352a.2
Avionics EMP/EMI protection tEChNOLOZY ........ccuoveueueuiriririeieiiiirieieieici sttt ettt ettt ettt b e eb et sanes 7E102
Azidomethylmethyloxetane (AMMO) & itS POLYMETS  ..c..cuiiiiiiiiiiiiiicirieieete ettt MLSe.1
B

BacCillus @thTACTS .......cuiuiiiiiiiii bbb 1C351c.1
BACKETIA ...ttt ettt bt a sttt etk a Rt a e e e e n e A e Rtk ea b en e Rt s e Rt eR e Rt et e s ke n e b et Re s st s en et e st beneebe e enennan
Bacteria..

BACTETIA ...t a e
BACKETIA ...ttt ettt ettt b e a st e e st et a ke a bRt e e e Rt R e Rt E e Rt bea e Rt E e Rt e A e Rt et e st en b e st ae e e st et en et en e beneebe e eneneen
Bacteria

Balancing machines, centrifugal MUItIPIANE. .......c..c.eoiiiriiiriiiiniiiee et 2B119 & 2B229
Ball & SOLIA TOIIET DEATIINES ......euvvieteiiieiieteeeteiete ettt ettt ettt sttt s et s b et e s e e e st se e st et es et en e b e s e eae e eseseese s eseabeneebeneeneneas 2A001a
Ball & solid roller bearings..........ccccoceeveverueennne 2A001b
Ballistic protection materials for military systems MLI13b
Band-pass filters, tunable ..........c.cccveeireenecnne 3A001b.5
Barium MEtal VAPOUL LASEIS. .....c..eiiieuirieiieieiieteiieteiete ettt ettt et s st te st teseeseseesessesesesesseseebeseesensesesesesenesenesseneeseneesan 6A005a.2.d
Basic COPPET SAIICYIALE .......veuetiuietiieiiitet ettt bttt h et h bbbt b et h et b bbbt e bt e bt eb et bbbt et naene e MLS8e.2
Batch mixers with vacuum & temperature control .. 1B111 & 1B117
BathymEtriC SUTVEY SYSIEIMS......e.veuiieuiriesietesietesietetetestesesteseseseetesessesteseseeseseesessesessenesseneeseseseneesessesensesesesenseneaseneesensesensasen 6A001a.1.b
Batteries/cells (high energy), PIIMATY.........cccoiriririeieuiriirieieteic ettt ettt sttt ettt et et s et ebese st stebebesese e saebenene 3A001le.1.a
Batteries/cells (high energy), rechargeable/secondary .3A001e.1.b
Bay cable SyStems .........cocveerieerieereireeeeeeene .6A001a.2.e
Bay cable systems software ....... 6D003a.3
BCMO (BiSChIOrOmMEthY TOXELANE) .......eueviuietinieteieiiriei ettt sttt ettt b et st et et s et e st b et eae e eb et ettt eb et esenbenesseneas MLS8e.8
BRAIM STEETINE IMIITOTS .....vevieteneetetetereetteteseetestetestesesteseseeseeseseeteseeseseeseseesentesesses e senesseneeseneesentesenses et enesseneeseneeseneeseneesensesennas 6A004a.4
Beamforming techniques . .6A001a.2.c
Bearings, DALl & SOIIA TOLIET .......cc.euiiuiiiiieie ettt ettt s et s et s bt e s e e bt ese b es e et e sbe e enennan 2A001a
Bearings, DAll & SOLA TOLLET .......c.euiiuiiiiieieieiete ettt ettt sttt s bt e st es e b es e b e st eae e ese et eneeseneeseneeseneenennas 2A001b

Bearings, gas centrifuge... 0B001b.7
Bearings, gas centrifuge
Bearings, high precision/temperature/SPECIAL..........ceiviirieirierieieieteiee ettt ettt ettt ettt st et s et esensesesenesseneeseneenen 2A001

Bearings, magnetic (active).......c.c.covueeee. ...2A001c

Bearings, magnetic (suspension) ... 0B001b.7
Bearings, Silent fOr MATINE USE.........c.c.eoiririeueuiiriririeieiitnteteet ettt ettt ettt ettt e et ettt sttt et be bt se et bebeae e saenenene ML9g
Bearings, SOLA TOLLET ....c..vvuiiiiiieteie ettt ettt b bttt b et st et bbbt ettt be s et saebebenens 2A001b
BRILOWS PUITIPS -ttt ettt ettt ettt s et et sttt e et e e eb et es e s e st saes e et es et ea e e b e s s e s e e es e eses e et en e ben e ese s es e s es e s es et eneabenessene et eneesenes

Bellows seal valves
Bellows seal valves
Bellows seal valves
Bellows seal valves Bellows seal valves

Bellows-forming dies..........cooeueveenee. ...2B228c¢
Bellows-forming mandrels ...2B228c¢
Benzeneacetic acid, alpha-hydroxy-alpha-phenyl-............coccoiieiieiiiieeeeer ettt enes 1C350.32
Benzilic acid

Benzilic acid
Beryllium metal Or all0Y POWACT ......cveuiieeiieiiieieeeeet ettt ettt sttt se b et esese e st s eseeseneeseneeseeenensenin 1C111a.2.b
Beryllium metal 0r @lloy POWAET .......c.ceiiiiiiiiiiiiiieie ettt ettt sttt ettt a bbbt sanes 1C230
Beryllium metal or alloy powder ...... ML8a.2.b

Beryllium/beryllium substrate blanks...
BHEGA (Bis(2 hydroxyethyl)glycolamide)...
Binary preCursors ........cooeeeeerveirienereeeeresiereneeeseenens ..ML7b
Biocatalyst incorporation in military carriers technology .. i
Biocatalyst production Systems............ccccerererrevencune.
BIOCALALYSES, MIIIEATY ......eeetiteeiteiiet ettt b ettt ettt b e e st st e st s e e st et e s et e st b et e ae e es et es et es et eneabeneeaeneas
Biological agents adapted fOr USE I WAT ........ccoveueueuiiririeieieiiirieee ettt ettt s ettt et a et s bbb eae e enenenene
Biological containment facilities, ACDP level 3 or 4.
BIOIOGICAL ISOLALOTS. ... ettt ittt ettt b e e bt h et b e bbb st e s et s bt eb et eb et ee e e b e st e s ent et et eb et ea et e st naeneenen
Biological manufacturing equipment & faCILItIES. .......c.cvrurieueueuiiiririeieciireecc ettt ettt
Biological safety cabinets ...........ccccccoeeevvruerenenne

Biological systems .....

Biopolymer technology

Biopolymers for chemical warfare agent indentification ............ceeeririririeieinininieiccere ettt ML7g
Bioreactors (Capacity 300 L OF INOTE) .....coueuieuiiiiinieierieirtetet ettt ettt sttt b ettt sttt ettt b et ae e bt st eb et b et e bt nbe e naeneas 2B352b
Bis (2-chloroethyl) ethylamine (HN1)..

Bis (2-chloroethyl) methylamine (HIN2).......cocoviiiieiiininiieieirieiee ettt ettt ettt ettt sttt sttt e benene ML7a
Bis (2-chloroethyIthiOEthy]) GTHET ......c..c.iiiiiiiiiiieiee ettt a ettt b ettt sttt ML7a
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Bis (2-chloroethylthiomethyl) ether... ..ML7a
Bis (2-ChIOrOVINY) CRIOTOAISINE .......euiiiteiiteiite ettt ettt ettt ettt bbb et et e e b e e bt st et seese et eneetenene ML7a
Bis (2 fluoro 2,2 dinitroethyl)formal (FEFO).. ..ML8e.4
Bis (2 hydroxyethyl)glycolamide (BHEGA).......cccceeirririeieiiininiieiceiinieeeeeseeieie e ..ML8e.5
Bis (2 methyl aziridinyl) 2 (2 hydroxypropanoxy)propylamino phosphine oxide (BOBBA 8).. ML8e.41
Bis (2 methylaziridinyl)methylaminophosphine oxide (Methyl BAPO) .........ccceovveerieeninene ..MLS8e.6

Bis (2,2 dinitropropyl)acetal ..........ccocoevrieueieininininieieinirireeieceeenes ..ML8e.3
Bis (2,2 dinitropropyl)formal... ..ML8e.3
Bis (2-ChIOT0@thy1) SUIPRIAE. .......eueeiiiiteiieieietee ettt sttt bt a et e s et et et e bt eaesse st sseneeseneesenene ML7a
Bis (2-chloroethylthio) METhANE ..........c.eueuiiiiririeiiiirce ettt bttt sttt sttt aebenene ML7a
BisazidomethyloXetane & 1tS POLYIMETS .....c.ccuerieuiriiiirieirieiet ettt ettt bbbttt b et ae et et b et b bbbt st ML38e.7
Bischloromethyloxetane (BCMO).... .
BISMAICIMIAES ...ttt

BISINULR L. bbbt
Bladders for aircraft/aerospace/missiles, fuel.. .
Bladders for aircraft/aerospace/miSsiles, fUEL .........c.cciiriririiieiiniriie ettt

Blank @mmUNITION ........ccviuiiiiiiiieiiiii ettt ettt b ettt bbbttt
Blanks, beryllium/beryllium (Be/Be) deposited material. .

Blanks, Zinc Selenide (ZNSe) SUDSIIALE. ........cccveirieirieieieieteieteietesteestesteteseeseseesessesessesesseseesesaeseseesessesessesessesessesessessesensesenees

Blanks, Zinc sulphide (ZnS) SUDSIIALE ..........cueutuiriririeteiiiirteiete ettt ettt s et sttt et st b ettt b et ebe sttt ebebeseseeseesenenens
Blowers, positive displacement/centrifugal/axial flow), SaS .......cccovueueuiriririnieiieinrreccer ettt 0B001d.3
BIUGTONZUE VITUS ...ttt ettt ettt ettt ettt et b et bt ea e se et et et eb et e b et eae st ene st e b et ese b et eae st eneneen 1C352a.3
BNCP (Cis bis(5 nitrotetrazolato) pentaaminecobalt(I1I) perchlorate). ....ML8a.23
BNO (ButadienenitrileoXide) .......c.cceevrveirreiereieierieenieesieesieiesieenens ..ML8e.9
B0ats, MIIIEATY ...c.veveteiiiiieieie ettt ettt ..ML9
BOBBA 8 (Bis(2 methyl aziridinyl) 2 (2 hydroxypropanoxy) propylamino phosphine oxide). ML8e.41
BOAY QIMOUT ...ttt ettt sttt ettt ettt sttt seenes ... 1A005
Body armour..................... ..ML13d
Bomb activation equipment .ML4b
Bomb control equipment..... .ML4b

Bomb detection equipment .
Bomb handling equipment .. .
Bomb jamming equipment...... .ML4b
Bomb laying equipment, military ..
Bomb powering equipment, military one time operation.
Bomb sweeping equipment, military ............cccccccevreenenee

Boring machines (CNC)...
Boring MAaChiNeS (CINC)......cueuiriiuirieiirieieietet ettt b ettt es sttt s bt e bt eb et ekt eb et e st e b et e bt eb et eb et e b et e st st st saeneenen
BOTon & DOTON COMPOUINAS........euiiiiieiiieiitetirtet ettt ettt b et ee st e st e st e s et st b et ese e es et es et es et eseesenees et es et eseteseabenesseneeseneenen
Boron carbide powder (fuel)... .
Boron carbide POWAET (FUEL) .......veueueuiuiirieieiei ettt ettt b et s bbb se ettt e bt seeaenas
Boron metal OF @llOY POWAET ......c.ciuiiiuiiiiiieteiet ettt ettt b et sttt s e st et s et e st b et e ae e es e st ese s es et eneebenesneneas
Boron metal or alloy powder ..
Boron metal POWAET (FUEL) ....c.cvieieueiiiieieieice ettt ettt b ettt s st ettt b st eeetenan
BOOIM CADIE SYSLEIMS ...ttt ettt ettt ettt b ettt et et b et bt s s s et s e e st et e st et es e eb e e e ae e es e e e b et ene et enesrenesaeneenen
Bottom cable systems software..
BOTUIIU TOXIN. ..ttt ettt ettt et ettt et be st et ebes s sttt et et es e et es et ebesea e s et ebeseseat st et e seseae et e b ebebeneaeatssetenen
Boules 0f €1eCtro-0ptic MALETIALS .......co.etrtiieteietiiei sttt ettt ettt bt h e st et sa et e s et e st b et eae e es e st ese s ebeetesesbenesneneas
Brayton cycle engine, air independent..
BIIAZES, MULIEATY ....veuiiiiieteiiiii ettt ettt b ettt ettt b bbbk b sttt et e b bt s et st et e b b ese sttt etebeseneasstebenenene
Bridge 1ayINg VERICIES ....c..cueiteiiitiiiieee ettt b et bttt h et b e bbbttt ettt b et b et be st ne et st tenn
Bromobenzyl cyanide (CA) .
Brucella abortus................
Brucella melitensis
Brucella suis ........cccoeueeee
BTTN (Butanetrioltrinitrate)...
Bulk acoustic wave devices ..................
Bulk fluoride glass, low optic absorption .
BULK T@fUCLIETS, TIIIEATY ......cviuiniieieteiei ettt st bbbttt et b et st et e b st saanes ML6i
Bullet proof materials & clothing ..
BULLEE PLOOT EYTES ...evitetiietieteiietet ettt ettt ettt ettt e s et e s et e s e s e s e b e st s e st e s enees e st esensesenses e s eneeseseeseseeteneesensenesenessesensenen ML6j
Bullet resistant materials & clothing..
BIULACEIIE ...ttt ettt s et a bt h et s et st h bRt s e Rt s et bt s et e st be e en et s ennenene MLS8.f4.a & ICl1lc.1
ButadienenitrileoXide (BINO) ... ...cooeiiirieiieiiieirieisie ettt ettt st e et ettt e sese st esesseseeses e seneesensesessesesseseseseaseneeseneesaneas ML38e.9
Butanetrioltrinitrate (BTTN)
Butyl 2-chloro-4-fluorophenoXyacetate (LINTF) ........ccoioiiirieiriiire ettt st nene ML7a
Butylene imine trimeSamide ISOCYAINUIIC........eveuerueirteirteieteteteieteesesestesteseseesessesessesessesessestesessesessesessesessenessesessesessensesensesens ML8e.32
BZ (3-Quinuchindiny] DENZILALE) ........c.ceririeueuiiiriririeieiiiriritet ettt ettt bbbttt b ettt aebenene ML7a
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C

C’I (Command, Communications, Control & Intelligence) SOTtWATE ...............vverrverrrererreeeseecsseesssssseesessessssessssssssesseons ML21b.1.d
CA (Bromobenzyl cyanide) ..ML7c.1
Cable - optical fibre & accessories for UNAEIWALET USE, .......c.cvueeereirueriiirieire ettt ettt ettt st eb e b et be e saens 5A001c.2
Cable, Underwater COMMUINICATION ........ceeieeereeriestesteesesteeteeseeseeseestessessessessessesseesesseeseessessessessassessesseessessessessessessessessessessennen

Cables with surreptitious intrusion detection..

Cables, Optical fibre.........ccocevvineenccncncnnene

CAD (Computer-aided-design) software for SEMIiCONAUCLOTS..........c.couriruiueuiuiririeirieiciiretee ettt 3D003

Cadmium telluride (CdTe) single crystals/epitaxial wafers ...
Cadmium zinc telluride single crystals & epitaxial wafers
CalCIUM ..o

Calcium fluoride (CaF,) made/coated crucibles....

Calcium zirconate (metazirconate) (CarZrO3) CTUCIDIES .........cuevueuiriiuiiiiirieieietete ettt sttt 2A225a.2
Cameras & components .
CaAMETAS AN COMPONCILS. ....euveviutetinieiiriesesteseesestetestetestesestesesseseeseseeseseesessesensesessesensesenseseseneeseneesensesensesessesesseseeseneesensesensenessenens 6A003
CaMETaS AN COMPOICILS. .....cuetiuetenteiirteitrt ettt ettt et et steae st ese st es et es e bese s b et es e e es et eb et eb e s eae s s et et ea e ettt eb et eseseese st ene et entebensenensenens 6A203
Cameras, electronic framing type .. .6A003a.4
Cameras, electronic framing type .. .6A203b.3
Cameras, electronic streak type ..... 6A003a.3
Cameras, ClECIONIC STIEAK LYPE ...eoveuvereiitirietirtetietetieteerte ettt ettt et et et s ae st et e st et es e et e s eae s ene et es e et e st beneebeneese s esesesesenenseneanens 6A203b.1
CAMETAS, TTAIMINE ....eveeiieiieieieteeet ettt ettt e st e st st e st et eseeseseeses e e s e s es et es et es e b es e s eneesene et ensesensesenseseasenesseneesensesensesensane
Cameras, framing ... .
CAIMETAS, TMAZIIIZ ... eveueteneeteeeteteteteterteseeteseetestesesteseasesessenessene et en e et enses e s es e et eseesen e et eseeben s et entesenees et eseases et eseasenessene et eneesensebesene
CAIMETAS, TMAZINEZ ...vevevevererteneetentetestetesteseesestesestesesteseseesessesesseseaseseeseseeseneesensesesseseseseseseasentasensesensesensesensesesenesseneesensesensesensane
Cameras, imaging ..

Cameras, MECHANICAL ............ccuiiiiiieeieee ettt ettt e e et e et e et e et e et e e e e eateeseeaaeeteenseeaseenseenseenseenseeneeenteenseenseenseenseenneans 6A003a
Cameras, MECHANICAL.............ccviiiiiiieie ettt et e e e e e e e e e e et eeaeeeaeeeaeeeeeeeneeeneeenseenseenseenseenseensseneeenseenseanseeneeanes 6A203a.1
Cameras, mechanical.. .MLI15b,d
Cameras, military ................... .ML15b
Cameras, radiation hardened TV .................... ...6A203¢
Cameras, scanning & SCANNING CAMETA SYSTEINS. c....cveutrueutrueteuerteretesertesertestssesteteseesentesesseuestesessestesesessesessentesessesessesessenessens 6A003b.2
Cameras, Scanning & SCANNING CAMETA SYSTEINIS. ......c.eureueteuertertrtertetereetentesertesessesteseseeseseesensesessesessesteseseeseseesensasessesensesessesensesense MLI15
Cameras, underwater photographic .
Cameras, Video USING SOIId STALE SENSOTS .....c.cruruueviuiiririeieieiiiirirtetetettt sttt ebest ettt eae sttt be bttt sa bbbt s et bebese et ssesebeseneas 6A003b.1
CANISTETS, SIMIOKE ....uviiutieetieie ettt ettt e et et e e te e et eeteeeteeeteeeteeeaeeeseeeseeeaeeeseeseeeseeeseeesseesseesseeseeeseeeaseeaseeaseeaseeaseesseesseesseeaseesseeseeeaeeas ML4a

Canned drive pumps...
Cannons, large calibre...

Capacitors...............

CAPACTEOTS ...ttt ettt et ettt be st e st s es e s s es e et es e et e st b e s e e s e s es e eees e s es et en e s en e esenees e s es e s es et en e esenees e st esensesensen et eneesene et eneesentenenene
CAIDINES ...ttt
Carbines, non-military .

Carbon diOXiAE (CO,) TASETS ...vveuieiiuietiieiirietieteteet ettt et ettt sttt et et e st e s e st eseseesessesensese s enesseseeseseeseneesensesessesesseseeseneesensasens 6A005a.4
Carbon fibre & fllamentary MAtEIIALS ........c.couvirirueuiirinieieieie ettt sttt ettt be ettt benene 1C010b
Carbon fibre & filamentary MAateTials ..........cccoviiiiiiiiririeicci ettt et ettt 1C210
Carbon monoxide (CO) lasers........ 6A005a.3
Carbon or alumina fibre conversion equipment 1B001d
Carbon or alumina fibre conversion equipment 1B101d

Carbon-carbon exit cones. 9A006h
Carbon-carbon materials....... ..1A102
Carbon-carbon thruSt CRAIMDETS ............cciiiiieieieieteese ettt ettt teeseeseeseeseessessessessesbeeseeseesaeseessessensesessesensenns 9A006h
CarDONY] AICHIOTIAC ... ..eveiieieeieteet ettt ettt ettt e s s e st st enesse st et e st seseesensese st esenseseseneaseneasans 1C450a.7
Carboranes & derivatives ...ML38c.3
Carboxy-terminated polybutadiene (CTPB).......ccciiiiriireiriieeet ettt ettt s s s sesesnene 1C111b.1
CATZO CAITIETS, MIITEATY ....euveviieiieetiteeieietee ettt ettt et sttt et e et et e s e s s e st esene et eseesensesen e et e s ese et es et es e seseseneesensesensesensesesenensene

Cargo parachutes....

Cartridges ..

Cartridges .....cooevveerveenieenns
Casting and remelt AIC fUIMACES ........co.vveueuiiririeieieiiiriet ettt ettt bbbt sttt b ettt bbbttt b b et st bbbt s stebesenens
CASEINGS, MILIEATY ...veutiiiteiiitet ettt ettt h e et st et ea ettt eb e st e b et es e sses e ea e st et e st e b emses e s ene et es e ebes et en e eb et eae st enenseneeseneeseneane
Castings, non-military firearms..

CatalySts, PLAtINIZEMA .....o.eueiiiietieci ettt ettt sttt b ettt bttt et b ettt et s et st enene
CALALYTIC DUITIETS ...eveuiinieiireeieetceet ettt ettt bbbt sttt et et b et b e s eh e s e bt ettt eb e b et eb et ea et et et ebentebenaene

CATB (DiaminotrinitrODENZENE) .........c.cueuiirieieueuiiririeteteitirieee ettt ettt et se ettt s et s s se bttt s bbbt e s eaebeseseaeseesesenne ML8a.9
Cathodes (Impregnated) for electronic microwave tubes 3A001b.1.c
Cathodic arc deposition production EQUIPIMENL ........c.cceurueueuertriririetereserireetetes ettt sesetete bbb et st teseseseseseseseseneesssebeseneneasesenes 2B005f
CatOCENE ...t ML8f4.b
Cell culture development/production/use technology . ML7i.2
Cell cultures, biocatalyst production systems.................. ML7h.2
Cell cultures, chemical warfare (CW) agent indentification ..........c.coeveueueueirinirieieciineeectree et ML7g
Cells or batteries (high energy), PrIMATY .........cccceiririririeiiiiirireietet ettt ettt ettt sttt ettt s es 3A001le.l.a
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Cells or batteries (high energy), rechargeable ..........c.ovieiiiriririciiee ettt 3A001e.1.b
Cellular radio systems development/production technology.. .5E001b.3
Centrifugal decanters
Centrifugal fixtures for gyro bearings...
Centrifugal fiIXtUres fOr YT DEATINES. ......c.eiueuiriiiriiietiiet ettt ettt b et bttt ettt eb et bt s e st se et et et et e s ebeneene e
Centrifugal fiXtUres fOr YT0 DEATINES. ......cvvveirieieiiietiieertetse ettt ettt ettt sttt ettt ese st eneeseeesessesensesessenesseneesensesensesensens

Centrifugal isotope separation plant, equipment & components..
Centrifugal multiplane balancing machine, USE SOTIWATE .........c.ceueriiiiriiiriiineirere ettt
Centrifugal multiplane balancing machines for fleXiDle TOTOTS .........c.irieuirieirieiriieteiet et

Centrifugal multiplane balancing machines, fixed or portable "
CONIITTUZAL PUIMIPS -ttt ettt ettt b e e b et e h et eb et eh et e st b e st e b et ea et b et eb et e b et es e sees e et e st et et e b et ebe e enenen
CONLITTUZAL SEPATALOTS ......vireeiiteeietenietet ettt ettt be st e et st e st st es et e st ebe st e b e e e s e e es et es et es e b en e e senees et esen s et entes et enessene et eneesensebensene

Centrifuge rotor assembly equipment...
Centrifuge rotor balancing equipment ..

Centrifies, ZaS.....ceverveerieerieirieieeieeeteese e

Ceramic base materials development/production teChNOIOZY ........c.cccouvirueuiuiriniririeieiiiririeiee ettt

Ceramic base materials, single or COMPIEX DOTIAES OF Ti....c.covruiueueuiiriririeieiiririeiet ettt ettt nene
Ceramic composite materials, useable for radomes or nose tips.. ...1C107b
Ceramic core Mmanufacturing SQUIPITICNL ........couvueueueuiririrtetetieiririetetet ettt bttt eb ettt et b ettt b et s st e bttt et besesenssaebesenens 9B001c
Ceramic cores fOr Blades & VANES ............ccccuiuiiiiiiiiiicieii ettt 9B001d
Ceramic materials & composites .......... ..1C007
Ceramic shell manufacturing equipment............ ...9B001c
Ceramic shell wax pattern preparation equipment .
Ceramic shells fOr Blades & VANES...........ccooiiiiiiiiiiiiicicic et
Ceramic-ceramic COMPOSILE MAETIALS .......c.eiririrueiiiiiritetet ettt ettt ettt bbbttt s bttt a bt e eeenes

Ceramic-matrix composite materials ....
Ceramic-matrix composite materials ...

Ceramic-matriX NON-COMPOSItE MALETIALS .......oveveuiuiririeteteiiirirtetei ettt ettt ettt ettt b et st be e eeseebebenene

Cerium sulphide (Ce,S;) made/coated crucibles

Certification software for information SECUIIty SOTEWATIE .........coveueueuiiiririiieiiciieecce ettt 5D002c.2
Chambers, aerosol challenge testing (capacity 0f 1 I OF MOTE) ............oveerveeeereeeeeeeeeeeeeeeeeeee e eeeessessneseeen 2B352¢g
Changers, frequency (converters or inVerters)............coeceeeeeene. ..0B001b.13
Changers, frequency (converters or inverters) .. 3A225
Charge (explosive) activation equipment ....... ...ML4b
Charge (exXploSive) CONIOL QUIPIMEIL. ......o.eriiuiieiietetirteeirt ettt ettt ettt ettt ettt ettt bt e bt e st s e e st see st et e st et et e b et ebe st enesseseeteneeneneane ML4b

Charges, military explosive
Charges, military explosive
Chemical exchange isotope separation process plant, COMPONENLS .......c..c.erveuirieririeririeirieniriereeterteseeetessesesseeseeeesesseressesessens 0B0Ole
Chemical exchange isotope separation process plant, EQUIPIMENL ..........evvuerirririereriererteereeereeseeseeereeereseesesseseseesesseessensenens 0B001a.4
Chemical incinerators
Chemical lasers
Chemical manufacturing equipment. .
Chemical ManUfACtUIING FACIIEIES .......ccvevirieirieiieieieteieese ettt ettt ettt b et s et et e e et e s ese b enesseseeseneesensesesenesseneas
Chemical storage tanks & containers
Chemical vapour deposition (CVD) equipment, epitaxial growth...

Chemical vapour deposition (CVD) equipment, plasma enhanced ............c.eceveirieirieinenireneeieeiecsee e 3B001d
Chemical vapour deposition (CVD) equipment, PrOAUCTION .........couvueueueuiriririeteueenireeteteteienteteseteseesestesetese e essetesesesesseseseneneas 2B005a
Chemical vapour deposition (CVD) equipment, production (fibre) 1B001d

Chemical warfare (CW) binary precursors ...........oceceeveereerernenns ...ML7b
Chemical warfare (CW) PreCursors ........c.ooeeeveerenereeeereencnenns ..1C350
Chemical warfare agent indentification biopolymers & cultures.
Chemicals, precursors for toxic chemical agents ............ccccceueee.

Chemostats for biological processing (capacity 300 L or more).. ...2B352b
Chikungunya virus (Human pathoZen)...........ccccciiiiiiiiiiiicciiecccee ettt 1C351a.1
CRIAMYAIA PSIEEACT...e.veveieiirteiieteiietetet ettt ettt ettt ettt et e te st e se s ese b et e beseeseseeseneesensesensese s eneeseseesesesensesensese s esensesessesensensasans

Chlorates composited with metal or high energy fuels .
Chlorine trifTUOTIAE (CLE3).....voueuiiiiiieieiciiiri ettt ettt sttt ettt e s e e eaenenene
Chlorofluorocarbon compoundsoils as hydraulic fIUIAS..........cceeveirieirieirieiee et 1C006a.2
ChIOTOPICTIN ..eveeieieciece e 1C450a.3

Chlorosarin... ...ML7b.3
Chlorosoman ...ML7b.4
Chromates composited with metal or high energy fUClS ........oeeiriririiieiiiic e MLB8a.3
CINEMA TECOTTING CAIMBTAS .........vuuiuiieiteiiieietete ettt a ettt s st s s s et e s bttt e s s s s et st s seseaesesesesenenennas

CL 14 (Diamino dinitrobenzofurozan) . .
CL 20 (Hexanitrohexaazaisowurtzitane or HINTW) .......ccooiiiiiiriiiniiieieiceieesteteet ettt ese st saese e ML8a.30
Cladding test/inspection equipment, for reactor fuel CIEMENLS ...........ccueirieirieiiiiieeeee et 0B005
Clathrates of CL-20........cccccoviiiiinininiiiicceices ML8a.4

Clicker dies.......... 1B101e
Climatic chambers.. ..9B106
Clips, ammunition................. ..ML1d
Closed CIrCUIt diVING APPATALUS.......ccveveviuiiririeteictrietet ettt ettt ettt b st st bbb s et et b b ebeat st et e b et e b ettt et b ebe st e st etebeseseestebebenens 8A002q

Defence and Strategic Goods List Amendment 2006 293
DSGL_Amendment_2006

Federal Register of Legislative Instruments F2006L.03230



Schedule 1 Amendment of Defence and Strategic Goods List

Closed-CyCle refTIZEration SYSEIMS ........cucututiriereueiiirireeteteict ettt ettt s bttt bbb st sttt b sttt bbb sttt et et ebe st e st etebeseneasesebesenens 9A006b
Clostridium botulinum................... 1C351c.6
Clostridium perfringens toxins .. 1C351d.2

Clothing & materials, bullet proof-.... ...ML13d
Clothing & materials, DULLEt TESISTANT .......c.coueiiuiiitiiitirteer ettt ettt b et b bttt sa et ettt sbe e eae s ML13d
Clothing & materials, DULLEI-TESISLANT .........ceriiuirieiietiieiriecee ettt ettt ettt et s se et esaesensesessesesseneeseneesensesesenens 1A005
CN (Phenylacyl chloride) .

CNTD (Controlled nucleation thermal decomposition) €QUIPIMENL .........co.eutrieuerieirieirieirieteeeeete ettt 2B005a.1.b
Coating & processing equipment, for NON-ElECtIONIC SUDSIIAIES .......c.coveuerreirieieiiieieieterieeree ettt sttt eebe e seenens 2B005
Coating application technology, for non-electronic substrates .

Coatings for reduced electromagnetic VISIDIILY .........ceiioiiiriririiiii ettt ettt st sttt b e
Coatings, designed for redUCed TETIECTIVILY ......oveietiieiirieerieieee ettt ettt st ettt b e be e e nas
Cochliobolus miyabeanus (Helminthosporium oryzae) .. 1C354b.2
Cold boxes, hydrogen distillation ........ ...0B004b

Cold traps/desublimers for UF6 removal. .0B001d.7.d
Cold traps/desublimers for UF6 reMOVAL..........c.coioriiieiiiiiniiiieeiineei ittt ettt ettt 0B002b
COld-CAtNOME TUDES ...ttt ettt bttt 3A228a
Colletotrichum coffeanum var. virulans, fungi.. 1C354b.1

COlOUT CONEIE LASETS ...ttt b e 6A005c.1
Columbium (NIODIUIM) BLLOYS .....ueueuiieieteiiiiirietetet ettt ettt ettt ettt ettt ettt ebe sttt et e b e st e st ebese s e seebebeseneaes 1C002a.2.b
Column, absorption or distillation ...2B350e
Column, liquid-liquid exchange, for lithium amalgams..

Combat aircraft..........cccoceevvniniiiiccceieceenee

COMBAL PATACKULES ...ttt ettt ettt b e bt st s e s e st et e st e st b e e s e e e s et e b et eb et eb e b es e saes e et e st et eneebe e ebe e esennan
Combatant VESSELS & COMPOMNENLS .........cueueuiririereiiieririrtrtetetesttrteeetesese st ses bttt bt eb sttt s et ebesea e e stebeseseat st etebebesent et ebebeseneasasenenes
Combined cycle engines/components .
Combustion regulation deViCes, JBt BIZINES .........c.cceiririeueueueiririeieieitire ettt st et se e eses st eat s e s seaeseeaenenene 9A118
Command, Communications, Control & Intelligence SOftWAre ...........cc.eueueiriririeiiiiniiricee e ML21b.1.d
Common channel signalling equipment/systems

Common channel signalling equipment/systems, t€ChNOLOZY ..........c.ceueueuiiririririeiiiircceer et SE001c.5
Communications cable systems, secure

Communications Systems (underwater) .. .5A001b.1
Compasses (Zyro-astro) & deviCes .........coerirerereerrererereeennas .. 7A004
Compasses (gyro-astro) & devices, other than those of 7A004 ...... . TA104
Compilers (Software) for multi-data-stream processing eqUIPMENT ...........covrverieuirieririeierieiriee ettt ettt resaeenaene 4D003a
Composite cOMPONENES/SIIUCIUTES TOI TOCKELS ........ttiuiitiiriiieiisietietet ettt ettt et eb et s e et st et eb et enesneneas 9A010
Composite conductors, superconductive ... .
COMPOSIEE TMALETIALS ...ttt ettt ettt ettt ettt b e bttt es sttt e st b et e b et e st st eb et eb et e b et eb e b e st st es e et e st et estebe e ebeneeuenen
COmMPOSIte MAETTIALS SOTEWAIE .......veuietiietiiteiieteieet ettt ettt bttt st s et s et e st b et e s e s e s et e s et eb et eb e b e st seeneebene et et ebesenenseneas
Composite structures for propulsion systems or space vehicles L9A110
Composite structures, as tubes .........eeeerererireeeeenenineeenene. . 1A202
Composite structures, laminates or tubes ..1A002
Composite temperature/pressure/atmosphere regulation teChnOlOZY .........ccoveirveirieirieiriererieeeeeese e 1E103
Composite/laminate Manufactures fOr TOCKELS .........coiiiirieuiiiiririeiei ettt ettt
Compound semiconductor integrated circuits, industrial

Compound semiconductor photocathodes............cccccceevveeveucuccennnnnee

Compounds composed of fluorine & other halogens, 0XYZen OF NItIOZEN ......c.ceueieriirririeirieireeieeetet ettt MLS8a.5
COMPIESSOTS ..ottt ettt e e sae s senesnenen 0B001c.3
Compressors.... .0B001d.3
Compressors.... ....0B001h.3
Compressors.... 0B004b.2
COMPIeSSOIS, ....cevereereerreareens .. 1B232
Computer interconnect equipment 4A003g
Computer, electronic assemblies & equipment & COMPONENLS..........ccoourueueuiiririeieueuererieteieteseeeeeeeeeseseeseeeesesesseseeseseseeseesenes 4A001-4

Computer, electronic components
Computer, electronic components

Computer-aided-design (CAD) software for IC's & SEMICONAUCLOTS .........ccveuiriruirieiirieirieirieeieeteeete et ebe e 3D003
Computer/assemblies/COMPONENLS, NEUTAL..........eeieeietiieirieirteteteieteeete et steseeteseeteseesestesessesesaesessesesseseeseneeseneesesesessensasens 4A004b
Computer/assemblies/components, optical........ 4A004c
Computer/assemblies/components, systolic array . 4A004a
Computers, analogue ...........cocerveereererieerierennens ..4A001
Computers, analogue & analogue TUZZEAISEA .........cccoviriiuieiriririiieiiirie ettt ettt ettt st benene 4A101

COMPULETS, QIZILAL ....c.veuitiieeeieteet ettt bbb et st et e st e st e st b ea e e s et et e e e b et eb e b e st ssene st ene et eneebensenenseneae
Computers, digital .
Computers, digital

Computers, digital TUZZEAISEA .......c.eouiiiriiiiriee ettt b ettt ettt et eb et e st s e et et et et et ebe s enenseneas
Computers, having information security characteristics
Computers, hybrid........c.cocoveveennnecirnnecceene

Computers, radiation hardene
Computers, with extended operating temperature range .
Condensers OF NEat EXCRANZEILS .......c.cvuvieueuiiiririeieiei ittt b et b b s et st bbbttt b et ebe et etebenen
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Condensers OF NEat EXCRANZETS .........couririrueuiuiiiieieie ettt ettt ettt ettt b bttt b s b et st e bbbttt et ebesenens 0B001d.4
Condensers or heat exchangers .. .0B001c.5
Condensers or heat exchangers .. ...2B350d
CONAUCLIVE POLYINIETS ..evveuininiiteiiiieietetci ettt ettt ettt b sttt b bttt e b e s es et s e bbb ot ettt b sttt etebeses et et et ebeseaeesaebenene 1C001

Congo-Crimean haemorrhagic fEVET VITUS ........ccciriiiriiiiriiirieinte ettt sttt st sa ettt be e eae e 1C351a.2
CONNECLOTS, OPLICAL FIDIE .....vevievieietiietiiee ettt ettt et e et e et e s e s e s ese s s eneesese et e st bessesensesesseneeseseseneaseneanans 5A001c.1
Conotoxin 1C351d.3
Construction eqUIPMENt, MILTEATY ...c..c.eriiirieirteiieteiert ettt ettt ettt b et st es et b et b et e b e s b e st sae st et es e et estebe st ebeneenennes ML17b
Contactors, chemical exchange (ammonia hYArOZEN) ........cooeiriiiiiriiirieerie ettt st snene 0B004b.4
Contactors, liquid liquid centrifugal

CONLAINETS, CHEIMICAL ........oiiiiiiieii ettt ettt ettt ettt e teeteeaeeteeteeseebeeeseeaseeaseenseeaseenseenssenseenteenseenseenreenseenreens

CONLATNMENE FACTIEIES .....veveteiieteieteiet ettt ettt ettt b et s et e st e st e st b et es e e eb e st es e s es et eneeseneesene et enteseseneasene

Continuous mixers with vacuum & temperature control facility . IBI11 & 1B118
Continuous-flow systems for biological processing. ....2B352b
Contrarotating propellers ...........coceoeeeveverreneenns .8A0020.1.b
Control agents, riot

Control apparatus and devices fOor roCKet LaUNCRETS ..........c.ciriiiiieiiiiiieeie ettt 9Al115a
Control equipment, explosive
Control T0dS, fOI MUCIEAT TEACTOTS ........ecvieviitierierieeiettetecteet et e et eteete et et et et et eeseeteeteeseessessessesseseseeseesseteeseessensensensessessenaeees 0A001d
Control units for metallurgical melting & Casting fUIMACES .........c.ceuiiriririeuiiiriieieeie ettt 2B227
Controllable-pitch propellers ..........ccovevvernenneneenns .8A0020.2.a
Controlled atmosphere melting & Casting fUIMACES.........c.c.ciriririeiiuiirinirieiet ettt ettt ettt ettt benene 2B227
Controlled environment (vacuum or inert gas) induction furnaces.. ..2B226
Controlled nucleation thermal decomposition (CNTD) €qUIPIMENL ......cc.cvrveiruiiriiieririeereereeeete et 2B005a.1.b
Controllers for high explosive handling TODOLS ........c..eueueuiirinirieiiiciirecc ettt ettt ettt benene 2B207
Controllers, machine tool (CNC)

CONLTOLLIETS, TODOL ....iuvivieeietietieeeeitett ettt st et et et teeseese e st e st esaesesess e beesesseesseseessessessens e s e s aseessessessessessessensessenseesesseesaeseensensans
CONVEItEr INTEEIAEA CITCUILS 1.ttt ettt ettt sttt sttt b ettt ettt b sttt et bbbt st b e bbb et s b et ebeneneas 3A001a.5
Converter interfaces for digital video magnetic tape recorders. ....3A002a.4
CONVEILETS, IEQUETICY ......ouiiiiiiiiiiietetcie ettt ettt et st b ettt ettt st a b se st senes 0B001b.13
CONVEITELS, TIEQUEIICY ...veuiriiitietiiiietetetti sttt ettt ettt bbbttt et bebeb et st bbb e bttt bbbttt bbb sttt et ebebesen e et et ebeseae st eaebenene 3A225

.3A001b.7
0B001g.2

Converters, microwave frequency extender
Cooling equipment for molten uranium...

Cooling fluids - electronic................. ... 1C006d
Copper metal vapour lasers

Copper or phoSphor bronze MESH PACKINGS ......c.eeveuirtiiitirieiiriee ettt ettt ettt b et ebe b et see st ete e ebe s ebessenesseneas 1A226
Copper salicylate

COPTOCESSOT IMUCTOCITCUILS. ....eeveeteteatetetete sttt eteeeet ettt ettt ettt s et b et es e st et s b et et eateb et eb et eae s s es e sae st et e st ebeatebe st eue st ebe et esenbeneabenenaens 3A001a.3
Coprocessors OF ACCEIETALOTS, SIAPIICS ....c.eutrueuirteiieteiieteri ettt ettt ettt ettt e st s et et ebe st e seseesesaes et es e beneese e ese e es e teseaseneanens 4A003d
Correlation-velocity sonar log equipment .. 6A001c
Counter current solvent extractors.............cccceceuue. ..0B006
Countermeasure & counter countermeasure equipment, military MLI15f
Countermeasure equipment, fire CONLIOL SYSTEIMIS .......cveuirueirieirieieteietetetertee ettt ettt eseste st eseseetessesesenessenesseneeseneeseneane ML5c
Couplers, Optical fibre

Coxiella burnetii...........ccccceevvucucucnnnnee

CP (2 (5 Cyanotetrazolato) pentaamminecobalt(III) perchlorate)...........cccceeerirueueueininiiieueirinineeeeene ettt eveeeseenenene ML8a.22
CR (Dibenz-(b,)-1,4-0XAZEPRINE) ...c.voveveuimiiririeieiiiririeteiei ettt ettt ettt ettt bbbt sttt ese et et e b neesaebesenens ML7c.4
Critically safe tanks, nuclear fuel reprocessing . ..0B006
Cross-flow filtration equipment...................... 2B352d
Crossed-field amplifier tubes......... .3A001b.1.b
Crucibles, 1iquid aCtINIAE TESISTANL .........c.cuiiririeieieiiiirtetece ettt ettt st ettt b et a e st snnenene 2A225

Crucibles, resistant to molten uranium .

Crucibles, resistant to molten uranium ... 0B001g.2
Crucibles, resistant t0 MOIEN UTANIUIN .....c.cccoueurieieueiiirieieieieiieiree ettt ettt ee ettt se st s s s esseaeneseneas 0B001g.2
CrUCIDIES, TANTALUIT ......eiviiiiicciccteete ettt ettt ettt ettt e s e s e s e b e ebeeaeebeebeeseessessessessesbessessesseeseessessessessensensensessensenseeaas

Cryocoolers for optical sensors...
Cry0C00Iers fOI OPHICAL SEISOTS ........uiuiuiiiieiiiieieieieite ettt ettt sttt st s e st s s s neneneas
CIYOZEINIC COMEANETS ...veuveuetentetenietestetetesessestetestesestesessesessesesseseaseseeseseesensesessesesseseseseseseeseneesenseseneesensesensesensenesseneesenesensesensane
Cryogenic distillation columns .............
Cryogenic distillation towers & cold boxes.......
Cryogenic equipment/accessories/CompoNnents, MILIATY .......c.cccocvueueueeriririeieueinnieeeieetnree ettt eseees st sebeaees s sesese e sesene
Cryogenic NEat EXCRANZEIS .....c.covvveueuiiiriiieiciciei ettt ettt sttt sttt ettt et b ettt bbbttt b et ne e
CTYOZENIC NEAL PIPES ...ttt ettt ettt sttt ettt e b e e e st s e e st ee e st et ea e eb e st e b e s e st et ese s es et es e b eneaseneeseneeseneesenteneabenesseneas
Cryogenic refrigeration units ..
CIYOZENIC TEITIZEIALOTS ....vevivieiaiiteteteitrttetetet ettt bttt et be b ea et b bttt b bttt et b st a et st et e bbbttt et et ebe sttt e bt beseneseetebenene
CTYOSEPATALOTS ... .ttt eteeeetene et ee st ettt e st etes et es e e s enees et et e et eb e s es e s e st sees e et es e et ea e e b ea s e s e s es e e es et eb et eneasenteseneesene et entebe s esensenennan
Cryptanalytic equipment or devices, digital ... ....5A002a.2
Cryptography equipment or devices, analogue.. 5A002a.3
Cryptography equipment or devices, digital... 5A002a.1

CS (0-Chlorobenzylidenemalononitrile)............cccoeeerverereeereenennen ...ML7¢c.2
Cs bis(5 nitrotetrazolato)pentaaminecobalt(I1I) perchlorate (BNCP) .......cccovuiieiiirininieiiiininieicctrnineetcitenreeneeeereeeenenenens ML8a.23
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CTPB (Carboxy-terminated POLYDULAGIEIIE) .......veveueuiiirieieiiiiririeteeei ettt ettt et sttt be e 1C111b.1
Cultures of bacteria ..........cccccovvecccinne ... 1C351¢c
Cultures of bacteria ...1C352b
Cultures of bacteria .. 1C353
CUUTES OF DACLEIIA ...ttt b bbb 1C354a
Cultures of fungi
Cultures of fungi
CUltUIES OF TICKELESIAR ......cuiiiiiiiiiiictci et b bbb 1C351b
CUIUTES OF TICKELESIAR .....veueveeeeeieietetet ettt ettt ettt s ettt s b et e s e e et et e b et eb e b ene e s et et enees et es e b e st ssene et ene et ensebesenesseneas 1C353
Cultures of viruses
Cultures of viruses
Cultures of viruses
Custom integrated circuits, industrial
Cutting machines, gears ...
Cutting tool inserts, single diamond point......
CVD (Chemical vapour deposition) equipment
CVD (Chemical vapour deposition) equipment
CVD (Chemical vapour deposition) equipment
CVD (Chemical vapour deposition) equipment, plasma enhanced
CVD (Chemical vapour deposition) fUIMACES ........c..cueueueuiriririeueuiiririeieieeeiertstetetetes ettt ettt et seseeseesenes
CW (Chemical warfare) precursors ...........

CW defoliants..........ccccceueverrunnnnnnee

CW incapacitating agents.

CW DETVE QEEIIES ...eeeveuitenietetettet et ettt ettt e sttt et e bt e st eb et eb et es et eb et eb et e st esea e eaea e eheateb et eb et es e s enesees e et es e et e st ebensebe st ene et eneeteneesenene

CW VESICANTE AZEIIES ...ttt ettt ettt ettt bttt b sttt st eb b s ea e st et bbb et st et e bbbt s et b et ebeses et et et ebesea et et bebesene st b ebesenenis
Cyanoethylated polyamine... .
Cyanoethylated POLYAIMINE. .........ccooveiiiiiiuiiireicicc ettt ettt st s e ene ML38e.13
Cyanoethylated POLYAIMINE. .......c.cciririiieiiiiiiieiet ettt ettt bbbttt e bbbt st bbbttt s et b ettt etne ML8e.37
Cyanoethylated polyamine... .
Cyanogen CHIOTIAE .......c.cueuiiiiiiiiii ettt sttt ettt s e e st e s eseneseneas
CYCLONITE (RDX) ..eiuiriiieieiiiiietet ettt ettt bbbttt ettt bttt b bttt b sttt st bbbt st bbb bttt et bttt ene .
Cyclotetramethylenetetranitramine (HMX) ...ML8a.7
Cyclotrimethylenetrinitramine (RDX).................. .ML8a.20
Cylinder wall lubrication technology, dieSel ENZINES........c.coviriiueiiririririeieiiietcc ettt 9E003e.3

D

DACs (Digital-to-analogue converters)
Damping, flotation or lubricating fluids

Data acquisition equipment for wind tunnels, QULOMALIC .........c.ccuvurueueueiririeieieiierineeee ettt e 9B005
Data acquisition systems for gas turbine development ... .

Databases libraries, parametric teChNiCal data..........ooviueuiiririiiiiciiiiec ettt ML17f
DeCanters, CONLITIUGAL ......eueitiietiieire ettt ettt ettt b et s e s e st et e st et es e b enees e s enessese et eneesentebe s enesaeneanen 2B352c¢
Decarborane & derivatives............cccccoeviiiciccvininicnnnen ML8a.6
Decontamination biocatalysts, chemical warfare (CW) agent .. ..ML7h.1
Decoying equipment/apparatus/devices............coceevrereeeennns ...ML4b
Deep-hole drilling MACKINES .......ccccveiriiieieieieietesee ettt ettt st e st eseseebes e be st es e s esesaes e ses e seneesenesseneeseneesenes 2B001f

Defensive systems against tOXiCOIOZICAL AZENES .......c.evirurveueuiririririeieirirtet ettt ettt ettt bttt et be bbbt seeaebenene ML7e
Deformable mirrors
Degassing equipment

DEGDN (diethylene glycol dINIIAte).........c.c.eiriririeriueiriririeieieieirieteiei ettt ettt ettt sttt et st bbbt ssetebeneneas ICI11c
Degradation biocatalysts, chemical warfare (CW) agent ML7h.1
Demolition charges & components............ccecevveereenene

Demolition charges & components...
Demolition kits & components, military .
Dengue fever virus.

Depleted uranium................. .

Depth Charges & COMPONEGILS .......c..eiruiirieieteieteriete ettt ettt e et ettt eb et es e s s es e st es e et eseebe st e benses et es et eb et es e senessenesseneeteneesensane
DIEPTN SOUINAETS ...ttt ettt ettt st et e st e st e st s e st e s e e et e s s esen s et e s eneeseneeseneesensesenseneaseneeseneeseneesenseneseneas

Design integration of guidance sets, software

DesublimErs fOI UF g TEMOVAL .........ooviiiiiiiieieieeeeeee ettt ettt ettt et ettt e et e e teeeteeeteeete e seeaeeteeseeseeseeseenaeeseeseeseenseeseenrenn
Detection and protection eqUIPMENT (SOTIWATIE)........ccueirieirierieteieteieesieresteteteseetesteee st esesteseeseseeseseesessesessesessesesesessensesensesensesen 1A004
Detection devices, underwater ........................ ...ML9¢
Detection EqUIPIMENT EXPLOSIVE .....c.eiuiuiriiietiietetei ettt ettt ettt sttt eb bbbt e bt e bt b et eb et ea e ea et eb et et et eb et ebe st e st st eseeteneetenene ML4b
Detection or location systems (aCOUSLIC) .....ooveverveeerveneruennnn .6A001a.1.b
Detection/defence systems, directed energy Weapon SYSLEIMS. ... ..c.e.eueiriririerereeririeierestserireetesesee st teseseseesestesesesesetssesesesesesees ML19d
DIELECLOTS, OPTICAL ...ttt b bttt ettt b et bt e bt st e bt h et e st b et e b et e bt et e b et b et e bt e b et saenean

Detectors, radiation hardened
Detectors, space-qualified solid state optical

Detonation apparatus/devices/equipment (€XPLOSIVE) ......c.eoueueriiuirieirieirtiieteietert ettt ettt sttt ettt b et st ese st saesene ML4a
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Detonation apparatus/devices/equipment (EXPLOSIVE) ......c.e.eueririrurueuiiriririeieieirirtetet ettt ettt ettt be e ee sttt saebenene MLA4b
Detonation apparatus/devices/equipment (explosive).
Detonation apparatus/devices/equipment (explosive).

Detonator firing sets, for multiple detonators of 3A232 . 3A229a
Detonator materials & devices containing them, MILTEATY ..........coueiriiiriiiei ettt MLS
DEtONAtOrs, CLECIITIC EXPLOSIVE ....veuiiiiiieiieteiieteietestete ettt ettt ettt ettt et et et ese s ene et e st eseseeses e senesseneeseneesensesensesessesessesessenesenenne
Detonators, exploding bridge (EB) .
Detonators, exploding bridge Wir€ (EBW) ......cocuiiiiiiiiiiieiiee ettt st se ettt 3A232a.2
Detonators, exploding foil initiators (EFT) ........ccoieiieiieiieieteree ettt sttt s enes 3A232a.4
Detonators, slapper (electric)

Deuterated compounds, (eg Deuterated Paraffins) ........c..cceoveireiriiieneeec et 0C003
Deuterium & deuterium compounds as MIXtUres & SOIULIONS .......evveuirieuirieirieiirieiieeee ettt eeeneenes 0C003
Deuterium fluoride (DF) 1aSers ........cccoceevevevereveerieenienenen .6A005a.5.b
Deuterium fluoride-carbon dioxide (DF-CO,) 1aSers .........cccccevveireerueennee. .6A005a.5.c.2
Deuterium/deuterium compound production plant, equipment & COMPONENLS..........c.cerirurueuereueiririereuereerereeesereeseeseseseeseenes 0B004
Devices containing military explosives, propellants & related SUDSTANCES........c.courvririeueiriririnieieiret e ML8
DF (Methy] phoSphonyl diflUOTIAE) ... ....coueuiriiuiriiiiteiei ettt ettt sttt b et

DF (Methyl Phosphonyldifluoride)...

Di-ISOPTOPYIAIMINE. ...ttt ettt ettt ettt ettt b bttt b et bttt e bbbttt et bbbt st b e b ebe et e bbb st et esebenes

Dialkyl N,N-dialkyl-phoSphoramidates.............ccceueirieirieiirieinieier ettt ettt ettt sttt ettt ese e 1C450b.2
Diamino dinitrobenzofurozan (CL 14) .
Diaminohexanitrobiphenyl (DIPAM)...

Diaminotrinitrobenzene (DATB) ...ML8a.9
Diamond film substrate development/production teChNOLIOZY.........cc.cevieuirieuiriiirieirieieereee et 3E002d
Diamond point cutting to0l INSEItS, SINELE ......c.cueueririiieiiiiiririeieici ettt ettt sttt bttt 2B008e
Diaphragm pumps

Diaphragm valves

Diaphragms, made from fluorinated COMPOUNGS ........c.covirirueuiiriniriiieiiiireee ettt sttt ettt 1A001a
Dibenz-(b,f)-1,4-oxazephine (CR) .
Dibromotetrafluoroethane based damping or flotation fIUIAS .........ccceirieirieirieiiiee e 1C006¢.1
DiES, DEILOWS-TOITIIIE .....vveviiiiieieiciiiie ettt ettt bttt ettt s b et s et bbbt ettt be et setebenenens

Diesel cycle engine, air independent

Diethyl ethylphosphonate.....

Diethyl methylphosphonate .

Diethyl MethylPhOSPRONILE .....c.coveveveiieiirieieiet ettt ettt et b et s bbbttt e b s e ssenenen

DIETRYL PROSPRILE ...ttt b et bttt b et b bbb et e bt ettt b et e bt et e st st ene et es et et be e eaeneenenas
Diethyl-N, N-dimethylphosphoramidate .

DiethylaminOEtANOL .........c.euiiiieieteii ettt ettt b et b et bbb sttt s et b e s et et et s ettt b et e b ettt eeetenan .
Diethylene glycol dinitrate (DEGDN).......ccociiiriiiieieiiinineieeiceeeeeeetee ettt et eae e seaeas ICl1lc
Diffusion bonding technology, metal working .2E003b.1.b
Diffusion bonding technology/data, super alloys or Ti alloys... .2E003b.2.b
Diffusion bonding tools, dies, MOULAS OF FIXEUIES ......cc.eiruiiriiieiiieiiriere ettt sttt ettt es e e s nenes 1B003

DIGILAl AITAY PIOCESSOTS. ... veuvetiteuerteutetesietestetestetesteststeseeseseeseseesessesessesesseseeseseseseasensesensesensesensesesesessenseseneesensesensesensesesseseasas 3A001a.3
Digital computer electronic assemblies, parallel PrOCESSING......c.cerveirieiriiiriiinieieere ettt 4A003c
Digital computer systems
Digital computer systems
Digital computer systems
Digital computer systems
Digital computers, .........
Digital computers, electronic assemblies & related equipment ...
Digital computers, electronic assemblies & related equipment ..

Digital computers, fault tolerant ....... 4A003a
Digital computers, logic processors.. .
Digital COMPULETS, TUGZEAISEA .....euviueieiirieiieteiete ettt ettt ettt b et e bt e bt e st es b et e b e e es et es et es et e st e be e ese e enennenen

Digital computers, signal processing
Digital computers, vector processors
Digital coprocessors
Digital differential analysers, TUZZEAISEA .......c.erveuirieuirieirieirieee ettt ettt ettt b ese st et sse st et eneesensesessenesseneas 4A101
Digital electronic engine control software..
Digital instrumentation tape data recorders .3A002a.3
Digital signal processors..........c.cccceue... .3A001a.3
DAl SIZNAL PTOCESSOLS ....vveuiaiteteieitirieteiet ettt ettt ettt bese ettt bes st et ebesesea e st et ebebeb e et b e s ebeseaea s st ebebesea et et ebeseseatstebesebenenenas
Digital video magnetic taPe TECOTAETS ..........c.eovrueurueriueiririeieierestrtseetetetteeseeeetesesese st s s s et s eseseses e s seeseseseaeseeseseseseseeseseseseaes
Digital-to-analogue converter integrated circuits (DACs) .
Digitally controlled radio TECEIVETS .....c.couvuiueuiuiiriririeieieiirirteie ettt ettt ettt ettt b ettt sttt sttt et b ettt ebebenes
DIGILISEIS, WAVETOTIIL ...ttt ettt ettt ettt ettt e st st s e e e st es b e st e b en e es e e es e e et enses e s eseasenessene et eneebeneesesenenneneanen
Dimensional inspection equipment/systems...
Dimensional inspection equipment/systems...
Dimensional Inspection machines ..........c..ccceceeveenennene
Dimensional measuring equipment, instruments/systems..
Dimensional measuring equipment, INStIUMENES/SYSTEINS ........c.eueririruereueriririeieteeeerireeteteseeseseesesesetseetesesesesestssetesesesessssesesenens
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Dimethyl ethylPhOSPRONALE .......c.eveuiiiiiieieicii ettt ettt b ettt b ettt b ettt eeebenen 1C350.34
Dimethyl hydrazine, symmetrical/unsymmetrical . .ML8a.18
Dimethyl methylphosphonate .............ccccceene.
Dimethyl phosphite...............
Dimethylamine
Dimethylaming RYAroChIOTIAE .........cevviiriiieiiieie ettt ettt ettt e s et et e s s et ensesesseneeseneesen
DINGU (Dinitroglycoluril or DNGU).. .
Dinitroazetidine t DULYL SALL.........coiuiiiiiiiiie ettt b ettt ettt bt b ettt s ettt naen
DINIIOZEN PENEOXIAC. ...ttt ettt ettt ettt bt s st e st e s e st et e st et e e eb e s es e e s es e et e s et eb et es e senessentesene et ensenenseneaneneas
Dinitrogen tetroxide (Nitrogen dioxide)..
DINIEIOZEN TIOXIAC ...ttt b et bttt b ettt b et bt e b et e b bbb e b et e st sb et et et et et ebe s ebenaene e
Dinitroglycoluril (DINGU/DINGU) ...c..cuiiiiiiiieiirieieieietesiee ettt ettt sttt ettt s et see st tesaebe e be st eseseeseeseneeteneasenesnens
Diodes, 1aS€r.......ccocovevveveivieciieieenn,
DIPAM (Diaminohexanitrobiphenyl)...
Diphenyl methylphosphonate ........
Direct VIew ImMaging SQUIPIMEIT .........c.etrirurueteueriririetetesestrtrtetesesesestetesesesetstsseseseseesteteseseseatstesebeseseatsteteseseseetasetesesentasssesesenens
Direct-acting hydraulic pressing technology for metal WOTKINg .........ccocvurueueeiniririeeiiree e s 2E003b.2.c
Directed energy weapons (DEW)
Direction finding systems, eqUipmMent & COMPONENLS..........cucueueiriruerereuertrieieietesertststeseseststssesesesesetstesesesestssesesesesestsssseseseeseeses 7A007
Direction finding systems, eqUIPMENt & COMPONENLS. .........cueueueireruereremirirteteseseserteteseseseststesesesesesessseseseseseasesesesesessssesesesesssseses 7A103
Directional solidification casting control software... 9D004c
Directional solidification casting equipment.....
Discharging equipment, explosive..................
Dissemination equipment for biological agents.
Dissemination equipment for radioactive MAateTIals ...........c.cceiririrueuiirinirieiectrret ettt ettt nenene ML7d
Dissolvers, for nuclear fuel
Distillation columns

Distillation COIUMNS, CIYOZEINC ....c.vuveveuiuiiririeteieeisteteteietr ettt ettt se b sttt bbbttt et be sttt ebebe sttt st ebebesea e et ebebeseaetstebesesenesnnes 1B228
Distillation Towers (ammonia)

Distillation towers and cold boxes (hydroZen CIYOZENIC) .......cceuruiriruirieirieiirieieteetert ettt sttt sse e 0B004b
Distillation tOWELS, PACKINES .....cvvveveueuiririrteieieiiietet ettt ettt ettt et b sttt se bbbt st e bbb et b s e s et st et ebeseat s eaebesesenesaenes 1A226
Diving apparatus, articles & components 8A002q
Diving apparatus, articles & components............c.ccccoveuenee. .ML17a
DMCDB (Elastomer modified cast double based propellants) . ...ML8b.7
DNGU (Dinitroglycoluril 0r DINGU) .......ccoeiiiiiriiirieirieieteteteet ettt et eb ettt st ettt b et se et sae st ebes s benesaens ML8a.13
Doppler laser interferometers (DLIS).........coueiieerieirieirieiee ettt sttt ettt s ettt b et e s et s et es et e se b et eseneeseneenen 6A225
Double seal pumps

Double seal valves

DTG PATACKULES ...ttt ettt h e sttt et eb et b et e st e st e s e st s e e st et e st et e st ebeneese s ene et eseeteneateneaseneenens .
Drilling machines, deep-hole .. ....2B001f
Drogue ParaChute €JECIOT SCALS ........c.erteuirieuirteiieteiietetet et ettt ettt ettt et et es et e st es e b et e be st est st es e et eseeb et ebe st eae st es et ebenbeseabenenaens ML10h.4
Drogue parachutes................

Drones

Dry boxes capable of use With DIolOZICAl AZENLS......c..euiriiiiriiiiriiirieirciee ettt ettt s 2B352a.3
Dry etching equipment, anisotropic plasma

Dummy ammunition, 1arge DOTE WEAPOMS .........c.eiueirieirieietirietetetestee st steeet ettt et seesteseseeseseesessesessesesseseeseseeseseeseneeseneeseneas

Dye lasers

Dye lasers
Dynamic adaptive routing software ..
Dynamic signal analysers

Dynamic wavefront (phase) Measuring EqUIPIMENL ............c.eucueueiririeueueiririeteieteere e resee et esese st ese et s s s e e s s s seseaenens 6A005f
Eastern equine encePRAlitis VITUS .......c.ccorieurieuiuiiiiririeieieiiiree ettt ettt sttt st se et s e e s 1C351a.4

EB-PVD (Electron beam physical vapour deposition) equipment... ...2B005¢
EbOla VIFUS....c.cooiiiiiiiiiciciciicceee e .1C351a.5
EDMS, NON WITE fEEA LYPES 1.vviuretiieiiiieieteieteiet ettt ettt ettt st e et e st et e st b e s e b e e e st s e es et es et eneebenesaenees e e esesesebeneesenessaneas 2B001d
EEFO (Bis (2 fluoro 2,2 dinitroethyl) fOrmal)...........ceerveireiiieiieiiieiieeseesee ettt sttt ettt e seneesennene
EEPROMs (Electrical erasable programmable read-only memories).
B ECHOT SEALS ... .uteuietetetiet ettt ettt ettt ettt s et et e s et es et es e s es et es et e st esen e eeea e b et e b et e AR Rt e A e Rt es e st ke st b et s et ene et e st et en e teneebeneenen
Elastomer modified cast double based propellants (EMCDB)........cc.cciveirieirieieieieeieereeeeeeteeete et seese e ssenessenees
Electric detonators, eXploSiVe .........cceeevirievevccreninieierecnenenes
Electric detonators, explosive .
Electric propulsion engines
Electrical discharge machines, n0n Wire feed CNC .........ccovuiueiiriiiieiiiiiretc ettt ettt et
Electrical erasable programmable read-0nly MEMOTIES .......c.cceririrueueuiiriririeieteerteiet ettt ettt ettt eeebenes
Electrically driven explosive detonators .
ELeCtrO-0PtIC MALETIALS ......vveiiiietcteieiiiriet ettt ettt sttt bbbttt st et b et e b e bbbt st bbb eaeneeas
Electro-optical INtEGrated CITCUIS ......c.e.tiririeeetei ettt ettt ettt ettt et b et etebe s e st st b e b e st st et e b et esene et esenenen
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ElectrochemiCal TEAUCHION CEIIS ....cviiitiiiiiiieiieietietetietete ettt ettt ettt et et et eae s eseeseseeseseebessesessese s esessesessesessesnasans 0B00le.3
Electrochemical reduction cells .........ccceevevuenienene 0B001e.4

Electrolysis cells, amalgam lithium isotope separation...

Electrolytic cells, fluorine production.............c.ccceeuee.

Electromagnetic amplifiers, superconductive devices ....

Electromagnetic energy storage, SuperconduUCHIVE AEVICES .......cveviieririeirieirieiirieietetee ettt se et sesesessenes
Electromagnetic interference (EMI) protection technology ...

Electromagnetic isotope separation equipment & COMPONENLS. ......c.coueutruererreirtertererterertesestestesetsseseeseseesessesessesessenseseseesessesenne 0B001j
Electromagnetic iSOtOPE SEPArAtioN PLANT .........c.ecveuirieuirieirieiieieietetet sttt ettt ettt st ste et e e bes e b essesessesesteneeteneenensenens 0B001a.9
Electromagnetic isotope separators -
Electromagnetic pulse (EMP) protection teChnology, aVIONICS ........c.coueerieirieiriiieieieienieeriet ettt ettt be e 7TE102
Electromagnetic pulse (EMP) protection, AEECTOTS .........eoueuiieririeiirieirietetetet ettt ettt ettt sse st es et es et be e ese e eseeenes 6A102
Electromagnetic radiation sensors, optical fibre.......... .6A002d.3.a

..1C101
.5A001b.1

Electromagnetic signature reduction material & devices...
Electromagnetic underwater communications systems .
Electromagnets, superconductive
Electromagnets, superconductive
Electromagnets, superconductive
Electron beam cutting machines (CNC)

Electron beam equipment for mask making/semiconductor dEVICES ...........ceeeririrueueuiirinieieeieereeie ettt ees 3B001f
Electron beam GUNS ........cc.covieiienirinieeeiceeieese et 0B001g.1
Electron beam melting furnaces ...2B227b
Electron beam physical vapour deposition (EB-PVD) equipment... .... 2B005¢
Electron beam Sensitive TeSISt MAETTALS .........e.eeueieterieirteeirteietee ettt ettt es et es e te sttt e st es e teseebeseeae e ese st eseaseseasenessenesseneas 3C002b
Electron beam systems, for probing semicONAUCLOr AEVICES. .......c.c.tririrueuiriririririeieiireririeteiet ettt ettt nene 3B002d

Electron bombardment mass spectrometers
Electron cyclotron resonance (ECR) CVD equipment
Electron cyclotron resonance (ECR) plasma dry etching equipment..........cooueueueeiriricieeenininieiecenentseeieieeseseeeve e veneens 3B001c
Electronic assemblies
EIECIIOMNIC CAIMEGTAS ....vviuvuieeiieteiietetetet et st et ettt ettt e et et et et e st e e st es e s eaessen e esen e et eaeeb e s eaeeseneases e et e st beneebeneese s en e s eseseneseneanens
Electronic components
Electronic components..
Electronic components..
Electronic components
Electronic computers & related equipment
Electronic computers & related equipment
Electronic computers & related equipment
Electronic cooling fluids
Electronic devices, high current/voltage/speed SWItCRING . .......c.couiuiriiiriireiiei ettt 3A228
Electronic devices, high current/voltage/speed switching..
Electronic equipment for reentry vehicles...................

Electronic equipment, military..............
E1Ctronic framiNg CAIMEGTAS .......c..eerueuirieuirieiietesietestetetetesteseeee st teseeteseeseseeseseesensesensesesenesseneeseseeseneeseneesensesesenesesesenenseneanans
Electronic streak cameras & streak tubes
Electronic streak cameras & streak tubes

Electronic vacuum tubes, microwave/millimetre Wave deVICES. ........civiivirrieiiieieieieiet sttt e s ssesseesesaeenaens 3A001b.1
Electronic vacuum tubes, microwave/millimetre Wave dEVICES.........ciiueerieiiiieieieeiecteeteeee ettt ettt eteeae e eve e eeennens MLI11
Electronic valves, industrial vacuum ...........cccccceevevveverrennne. ..3A228
Electronically steerable antennae, phased array SA001d
EMP/EMI protection technology, avionic systems .. ..7E102
Encoders, rotary input shaft type ..........ccoeereieineenere e 3A001f
Encrypted GPS (Global Positioning System) equipment & components .. 7A005a
Encryption equipment, assemblies & components.............ccceeeeeeveuene ..5A002
ENCTYPHON SOTEWATE .....vettitetiiei ettt h et sttt st b e e st e es e s es et es et en e s en e es e e es e s es et ese b enessenesseneenen 5D002

End effectors, robot
End effectors, robot...
End effectors, robot
Energetic monomers, plastiCiSErs & POLYIMETS .......c.ccueirieirieieieieteieestetstese ettt tetesestenesae e sesaesessesessenesseseeseneeseneasensesens ML38e.15
Energy storage capacitors (high capacity) ...... .3A001e.2
Energy storage, superconductive devices .. .3A001e.3
Energy storage, superconductive devices .. .3A001e.4
Engines & related equipment/components, mllltary VEIICIES ..ttt ML6i
Engines, airCTaft MILIEATY ........coiuiiiiiiiiiet ettt b ettt sttt et et et b et e s e e e s et b et eb et e st b eneseene et eneetenes
Enriched uranium or materials containing it...
Enrichment plant, isotope

Environmental chambers, capable of simulating ﬂlght COl‘ldlthl’lS .......................................................................................... 9B106a
Environmental test facilities, military...........ccococeveireverennnnns .ML18b
Epitaxial growth equipment...
Epitaxial wafers, Cadmium tellurlde (CdTe) ....
Erbium oxide (erbia) (Er,O5) made/coated crucibles ..... .
Ethers (alkylphenylene) in the form of a lubricating fluid ...........c.ceeiiiniiiriiiiincc et 1C006b.1
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EthyldiethanOlamine ........c.cocoveieueuiiiiiniiiieci ettt ettt ettt et et b et st bbbttt et ebesenens 1C350.59
Ethyl phosphinyl dichloride. 1C350.21
Ethyl phosphiny! difluoride . 1C350.35

Ethyl phosphony! dichloride 1C350.22
Ethyl phosphonyl difTUOTIAE. .......c.couiiriiiiiie ettt ettt ettt b e ebe e s e 1C350.23
EthyldiethAnOLAmMINE ........c.ooveieiiietiietiiee ettt ettt ettt et et st e st et et et esaese st ese st eneeseseeseseeseseeseneesensesensesensenenseseasans 1C450b.7
Evaporators for concentrated lithium hydroxide solution .. .
Exchange columns, liquid-liquid for lithium amal@ams ..........ccoeeriiriiniineeer ettt
EXCIMET TASETS ...ttt ettt ettt ettt bttt a e st e st s e st s s en e e s ea e ebem s eh e s ehe s en e ases e et e st b en e ebeneese s en et eseseneseneanens

Exit cones, liquid rocket propulsion . .
Expander cycle turbine driVE SYSIEIMS. .......c.erueirtiiiterieiirteitrt ettt ettt ettt ettt et be sttt s et s bbb et s ae e et seebe et eb et et sbe e eseneen
Expert systems - integration SyStems teChNOIOZY ........cvvviiriiiitiiiiriere ettt ettt
Expert systems software............ccococeevicurueuernnnnae
Exploding bridge (EB) detonators ........
Exploding bridge wire (EBW) detonators ..
Exploding foil initiators (EF)........c.eccoiiiiiiiiiiieiet ettt ettt ettt sttt sttt ettt b bt eaenes
Explosive charge activation EQUIPITIENL ..........c.coirieueueuiiririetetetetstetetetest ettt ettt ettt be ettt eses e e ssebebeseseas et ebebeseneatetebesebeneaeseaese
Explosive charge control equipment
Explosive charge decOying SQUIPIMENL .........c.c.coiririiuetiuiriririeieteitrent ettt ettt ettt ettt b sttt b et st bbb bttt ebe bt etesene
Explosive charge deteCtion QUIPIMENL .........c.c.eoirieueueuiirirtetetetetrtet ettt etete ettt bes ettt eses et seeaebeses et st ebebebeaenetesesebeneesesees
Explosive charge handling equipment..
Explosive charge jamming equipment..
Explosive charge laying equipment ..
Explosive detection equipment
Explosive detonators, INAUSLIIAL €IECTIIC ........euiuiiririiieiiiirieieicc ettt et sttt ettt st neae
Explosive detonators, military
Explosive detonators, military
Explosive detonators, NON-TMIIITAIY ......c...eueueuiiriririeieiirinieet ettt ettt ettt sttt bt sttt ettt et b ettt st et be et s ees
Explosive devices
Explosive devices
EXPlosive devices, NON-TNILIEALY ......c.coiviereuiiiririeieieici ettt ettt ettt ettt ettt b b b et st bbb b et bbb e saetenes
Explosive, high (industrial).....

Explosive, material...........
Explosive, material, non-military
Explosive/munitions environment handling rODOLS ..........cceuiiiuiriiiriiiieiee ettt
EXPloSives/propellants/PyTOtECINICS. . ... c.evveuirieiieteiieteieteri sttt ettt ettt ettt ettt s et eb et e st st et ssene et eneeseneebensene
Expression vectors, biocatalyst production systems....
Extended temperature range semiconductor components

F

FADEC (Full authority digital electronic engine cONtrol)-SOFIWArE ...........oeueueueririririeieiinreieie et 9D003
Fast exchange liquid liquid centrifugal CONLACTOTS ........ccccueueueueuiririeieieiiiirieietctce ettt st 0B00le.2
Fast exchange liquid liquid pulse columns......... ....0B0Ole.1
Fast Fourier Transform (FFT) processors...........coceuve.. ..3A001a.12
Fast Fourier Transform processors, acoustic signal processing ....6A001c
Fast switching function modules O @SSEMDBIIES...........civeieiiietiieiriee ettt ettt ettt se s eseeseseebeneeseneeseneas 3A228¢c
Fault tolerance FADEC SOtWAIE...........cccccueiiiiiiiiiiieiciciec ettt 9D003b

Fault tolerant digital computers ..
Fe,0; (Hematite), superfine
Feed preparation systems for Uranium Chloride production ..............e.ceeereririeiieinininieieecrnieieiei ettt 0B00le.5
Fermenters, biological processing ...........cccoeeerveeererernencns ...2B352b
Fibre and filimentary material....

Fibre and filimentary material. ..1C210
Fibre optic cable........c.ceceveererinenene 5A001c.1
Fibre optic hull penetrators/connectors. ...8A002¢
Fibre optic magnetometers................ .
Fibre surface treatment EQUIPITICIL. ..........c.eiueuirietirieieriei ettt ettt ettt et b e ebeseesesaese et es e beneebenesae e eseeeeseseseasenesseneeseneas
Fibrous & fillamentary MALETIALS ..........cccueirieirieirieirieetetet ettt ettt ettt ettt e s e s e e st et e s e beseeseseeseseesesesersesesesesseneesaneas

Fibrous or filamentary material production .
Fibrous or filamentary material PrOQUCLION .........coueiiuiiriiietiiet ettt ettt ettt e et b et es e e s eenes 1B101
Fibrous or fillamentary MAEIIALS ...........ccvrveieieieieieeiete ettt ettt ettt et ebe et e e et et es e beseeseneesensesenseseseseaseneesensesensenin 1C010
Fibrous or filamentary materials. .. 1C210
Field engineer equipment..................... ....ML17d
Field programmable gate arrays (FPGA). .3A001a.7
Field programmable 10gic arrays (FPLA).........ccooiiiiiiiiiiiiicceiee et 3A001a.8
Filament winding mMachine SOTEWATE ..........coeuiiiuiriiiriiiriceetc ettt ettt eb et bbbttt eae e enes
Filament winding machine software. .
Filament winding machine SOfIWAIE ...........c.e.iiririiiiiiiiiietce ettt ettt sttt eb et s
Filament Winding MACKINES ........ccceuirieuiriiiiriiinicirct ettt ettt sttt ettt st ettt s bt b et e b e bt seebe b st et et ebe e eseneen

300 Defence and Strategic Goods List Amendment 2006

DSGL_Amendment_2006

Federal Register of Legislative Instruments F2006L.03230



Amendment of Defence and Strategic Goods List Schedule 1

Filament Winding MACKINES .........c.c.eioiriiiiieiiiiiiiet ettt ettt bttt b et sttt b sttt be sttt saebesenens 1B101a
Filament winding machines .................. ..1B201
Filament-wound composite motor cases.. ...9A008a
Filamentary materials............c.cocvvueuenene 1C010b
Filling equipment, 1emMOtely CONTIOTIEM. ......couiiiiuiriiiiiiteec ettt ettt ettt 2B350f
Film processing equipmMEnt, MILIEATY .........cccoerieerieirieinieieteesee ettt ettt se st eseseesessesestesesesesesasesesesesenesseneeseneesanes ML15b
Film type integrated circuits

Film type integrated circuits, INAUSTIIAL ........c.couioiiiiiiiiiie ettt sttt 3A001a
Filters, Optical OPACIEY SWILCH .....cuiuiiuiiiiiieie ettt ettt b et st et s ettt eb et esesa et sseneenen 6A004d.3
Filters, tunable band-pass

Fingers, fOr SUITACE @FECT VESSEIS ......iuiuiriiiiiiiie ettt bbbttt b et 8A002k
FiniShing MACKINES, SEAT .......c.eiviiiiiieiiietitet ettt sttt etttk b s e st st e st et es et es et e st e b et e s et es et es et esebenessenteseneenen 2B003
Fire bombs & components...........coeeeeererireereuenene ...ML4a

Fire control (military) equipment & related systems
Firearms........ceoveeveinieinieeeeeeeeee s
FIrearms, NON-IMIIIEATY .......c.coiririiieiiiiiieie ettt ettt ettt ettt b et st b ettt bbbttt et et be et eee
FATINE SELS .ttt et b et bbb st st ettt b et bt eh et e bt st eh et h b st b et e h et e bbbt h e st sa et et en ettt
Firing sets, for multiple detonators of 3A232 ...
Fissile materials or materials CONtaiNIng thEIm ........c.cooviriiueiiirininirieicieretee ettt ettt eaenes
Fittings, designed for redUCed TEfIECHIVILY ......covvvrueueutiririeieiei ettt ettt sttt ee
Flame throwers, military ..........c.cccceeeee.

Flash discharge X-ray generators...
Flash suppressors
Flexible isolators capable of use with biologICal AZENLS .......c.ccueiiuiririirieiieiiie ettt eees 2B352a.3
Flexible n0zzles, SOl TOCKET INOTOT ..........cviiiietietictecteete ettt ettt ettt et eae e eteete et e b e s e ssessebessesaeeseeseessessensessenseseesesaeesens
Flexible nozzles, thrust vector control sub-system...
Flexible rotor centrifugal balancing MACKINES. .........ccueirieiriiieieieieeere ettt ettt ettt se e enennen
Flexible sensors for NYAropRones ...........cceueiriiirieiiiiicee ettt sttt
Flight control actuator technology
Flight control system development teCRNOLOZY ......c.ciueuiiieiriiieiiiei ettt ettt ss e esenenes
FLINE CONTIOL SYSEIMS ...ttt ettt sttt bbbttt et b bttt et bbbt saebebebenenetas
Flight control systems - software......
Flight instrument systems, integrated ....................
Flight management system integration technology .. .
FLGIE STMUIALOTS ...ttt h bbbt b et bbbt b et s s s st s e e st et e st e b et eb et ebe st e st saebe et eneebeneane
FHGNEWEIZNE DEWATS ...ttt ettt ettt b e e bt s et s et es et e st b et e s e e es e ese s et es et en e e se e es et et e sebeteneasene
Flow forming/Spin forming equipment, software . .
Flow forming/Spin forming eqUipment, SOTEWATIE .........c..cceruiuiriiiitiniiercirte ettt ettt ea ettt
FLOW-TOIMING MACKINES ......eviiiteiiteiee ettt sttt bt e bt e st s s e st et e s et es b e st e s e e e s et es et es et e st benesseneeseneenen
Flow-forming machines ...
Flow-forming machines ..
Fluid energy mills .
Fluid or secondary gas injection thrUSt SYSIEIMS ........eeveirieririetirieirieiseeteteeet ettt ettt stes e tes e teseesessenesseseeseneesensesessenesseneasen
FIUOTINAtEd COMPOUNGS .......euiiiieteiiiietetetee ettt ettt ettt b et et st b b s sttt b e b bttt bt e b st s et et et esenene st et ebeseneeeaenes
Fluorinated compounds, components
Fluorinated phosphazene elastomers
FIUOTINAtEd POLYIMIAES . .....cvuiuinirieteteiiirietete ettt sttt bbbttt b st e et ebeseb et st b e bbb st e asetebenenens
Fluorinated silicone fluid ...............
Fluorinating equipment, UFs to UFs.
Fluorine production (electrolysis cells) ...
Fluoroelastomer compounds, technology
Fluorophosphate glass
Flurocarbon electronic cooling fluids...

Fluxgate magnetOmeter tECRNOLOZY ......c.veuiietiiitirieerie ettt ettt sttt ettt s et s e s et e s et e st s b et es e e esennesenee 6E003c
Fly-by-light flight cONtrol SYStEM SOTIWAIE .......c.eueeueieiirieeieieiieteiietee ettt ettt ettt se b e eae e esesseseeseseeseneesenaenenes 7D003e
Fly-by-wire control system technology .... TE004b
Fly-by-wire flight CONtrol StStEM SOTEWATIE .....c..cuerieiirieiiiieieteiet ettt ettt ettt sa st s et e be e enenas 7D003e

FLY-DY-WITE SYSLEITIS ....veuietinietinietiiete sttt ettt et ettt es st e st et et e s e se st e s e e es e s e s e s es e s eseeseneesentesens et easeseaseneasenteseneesensesensesessenenseneasen TA116
Foam mirror structures, lightweight .
Foam, syntactic for underwater use ..

..8C001

Focal plane arrays, direct vieW ..... 6A002c.2
Focal plane arrays, lINEAr & 2D ........c.cciriririiuiiiririeieiei ettt ettt ettt bttt b ettt ekttt bttt benes 6A002a.3
Focal plane arrays, Space qUALITIEA ........co.eiriiiiiiieere ettt sttt b ettt ettt s bbbt be e s 6A002¢
Foot & mouth disease virus

Forgings, for NON-MilItary fIFEAITIIS .......ccccvuiueiiirinirieieiciieeet ettt ettt ettt bbbttt ettt ettt es ML903
FOT@INES, MUELIEATY ...c.veeieeieeteeet ettt b e a ettt et et a et et eb e e s et e st ses et es e b en e e s e st esen e et e st ebenseae s e st nseneeseneeseneane ML16
FPF 1 (Poly 2,2,3,3,4,4 hexafluoropentane 1,5 diol formal) .ML38e.16

FPF 3 (Poly 2,4,4,5,5,6,6 heptafluoro 2 trifluoromethyl 3 oxaheptane 1,7 diol formal)...
FPGA's (Field programmable gate arrays)
FPLA's (Field programmable logic arrays)
Framing cameras, ElECIIONIC LYPE ......c.couririrueriuiriririeeeteitiirtrte ettt ettt et ettt et bbbt et be sttt st bbbt st bbb et st st e bt ebenttasesenenen 6A203b.3
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Framing cameras, ElECIIONIC TYPE ...c.c.crirurueueriuiririrteteteitirieteteses et tebes sttt eseb st st aebebe sttt etebeses et st ebeseseae st et ebesese et besesenes 6A003a.4
Framing cameras, mechanical............... 6A203a.1
Framing tubes & solid state imaging devices. .6A203b.4
Francisella tularensis.............cccccoeeuvnrnicnnee 1C351¢.7
Freeze drying equipment, St€am StEITIISADIE ... ....c..c.iriiirieiriiirtiiitee ettt sttt 2B352e
FTEqUENCY AZILE SYSLEIMS ....veuveviieiiieiieieiieteiietesietet ettt et ettt et te e te et et et e s et e seseasene st ene et eneesens et et eseaseneeseneeseseesensesensesensenesan 5A002a.5
Frequency agile tubes ....3A001b.1
Frequency agility development tEChNOLIOZY .........coueuiriiuirieuiriiiiieiit ettt ettt sttt 5SE001b.10
Frequency analysers (SIZNAl @NALYSEIS)......ceeueuirueiruerieirieiieteteeteeietee et ettt ees ettt ste st sse e ese e es et es et esesse st ssene et eneesenteseasenesseneanan 3A002c.1
Frequency changers (converters or inverters). ..0B001b.13
Frequency changers (CONVETTETS OF INMVEITEIS) ..c.e.eeuerruerieuirteiirtetirteetetetetest ettt et estebestes e saese et e e eb et ebestesesseneeb e e eb et bt sbesesbeneeseneenen 3A225
Frequency eXtenders, MIXEIS/COMVEITEIS. ......c.erurutruetrterirtereeteneateseeteeetestesessesessesessesessenteseneesentesensesessenesseneesensesensesessenesseneasan 3A001b.7
Frequency hopping (frequency agile) radio equipment... ...5A001b

Frequency standards, atomic.................

Frequency synthesised signal generators....
Frequency synthesiser, electronic aSSEMDBIIES. .........o.eueueuiririririeiiiiietet ettt ettt ettt sttt ettt

Fuel cell air independent POWET SYSLEINIS ......c.cururueueueuiririeteietererirtetetesetatetetetesesesssetesesesesesesesesenesteseseseneaeesesesesentaseseseseneasasesene

Fuel element chopping or shredding machines .

Fuel element fabrication plant, fOr NUCIEAT TEACLOLS ........covueueueuiriririeieieiiirieietci ettt ettt sttt b bt sanes 0B005
Fuel element handling equipment, for NUCIEAT TEACTOTS ........eveveuiriririeieieiiiririeiete ettt ettt ettt 0A001c
Fuel, aircraft (Military Nigh €NEIEY)......c.ooiiiiiieieeee ettt ettt a et s ettt b e s e bt st et see st et eseetenene MLS8d
Fuels, industrial metal powder....... 1Cl11a.1
Fuels, industrial metal powder .1Cl111a.2
Full Authority Digital Electronic Engine Control SOFTWAIE ...........cccceiririiieieiirininiricicenineeeeieeee e 9D003

Functional testing equipment, for iNt@ZIrated CITCUILS ........coveueueuiiriririeiiieiririeietei ettt sttt ettt bbb nene 3B002b
Fungi, plant pathogens
FUITIACES. ...ttt b et et h bt e a et e et et et et e st s b et e bt s bt bt e bt et e st et e e ettt eaesh e bt et eanen

FUIMACES.....oviiiiii bbb
Furnaces, Chemical Vapour Deposition (CVD)

Fused silica, 10w Optical aDSOIPLION LYPES ......eueeueuieterienirienirteiieteiete et sttt ettt ettt see st et es e teseebe s eneseese et eneebeneenensenesneneanan

G

GA (TADUIN) ...ttt st et b st e e bttt e bbbt e ettt n s ML7a
GAAS PROLOCATNOMES. ...ttt ettt sttt et s ettt ese s et es et es e sses e s e s e ben s et et esesses e seseseneesensesensesensenes 6A002a.2.b.2
GaAs semiconductor integrated circuits, INAUSLIIAL........c.covrieueiiririiccec et 3A001a.11
GalnAs photocathodes TR 6A002a.2.b.2
Gallium III/V compound substrates, hetero-epitaxial grown-multi-layer.. ...3C001c
Gallium 0rgano-metallic COMPOUNAS.......c.couvirieuiuiiiriririiteieittr ettt ettt sttt ettt bttt et et be st st et ebeseae st saebenene 3C003

GAP (Glycidylazide Polymer)
GAP (Glycidylazide Polymer)
Gas blowers

Gas centrifuge isotope separation equipmMent & COMPONEILS ........ccveuerueurruerirrerierertesertesertenerseeesesteseeesessesessenesseneeseneesesesensene 0B001b
Gas centrifuge isotope separation plant.............ccceeevveennene

Gas centrifuge plant auxiliary equipment...
Gas centrifuge rotor assembly equipment ..
Gas centrifuge rotor DalancCing CQUIPITICNL..........ecveiieiirieirieirietetetete ettt et et eseetestetesesessenesseseeseneesesenesseseeseneesensesensensssenees
GAS COMIITIUZES ... ettt ettt sttt b et st b bttt b ettt bbbttt et e bbbt st b e bbbttt et ebesenens
Gas discharge & ion lasers
Gas ZeNerator tUIDINE AIIVE SYSTEIML......c.ueuirieuirierieeetietetieteiete et st et tes e te e te e et esteseeseseebes e seneese e et esaesensesesseneeseneeseneesenseseseneasens
GAS KIYLTOM TUDES ...ttt ettt st bbbttt et b ettt et eb bttt et b st e st ebebenens
Gas 1asers......cccoeverereereneenns
Gas monitoring systems, toxic
Gas projectors/generators..................

Gas turbine (aero engine) test software ..........
Gas turbine aeroengine assemblies/components....
Gas turbine aeroengines, civil non-certified/supersonic.. .
Gas turbine aeroeNgINeS, MILITATY .......ccceveueuiiririeieieice ettt ettt s et e s b seenenes
Gas tUrbine Dlade tECANOLOZY ........cueieuiieiirieiieteieteiiet ettt ettt st s et st s et seese e ese e et et eseseseeseneeseneesensesensesensenesseneasen

Gas turbine blade, manufacturing or measuring equipment... .

Gas turbine brush seal production/test EQUIPIMENL...........c.cciriririeueuiiriieieiettert ettt et aeneneae

Gas turbine components, solid State JOINING SQUIPIMENT ..........ecveviiererieirieirieieteeeteeeteeetesteseste et sessesesesesseseeseseesensesesenesseneas

Gas turbine development control systems or instrumentation... ..9B002
Gas turbine engine development systems/instrumentation .......... ..9B002
Gas turbine engine propulsion systems & assemblies/components . ..9A003
Gas turbine eNGINE tECHANOIOZY ....c.cvrurveuiuiiiririeieteiti ittt ettt sttt b et sttt bbbttt st ettt st benene 9E003
Gas turbine engines & assemblies/COMPONENLS, MATINE .....coveuerveuerteuirueririertetirteterteseeteestenteae st esestebestesesbesesaesesseeesestebessenesseneas 9A002
Gas turbine engines, aero

Gas turbine test/flow MOdelling SOTIWATE .........c.cueuiriririiieiiirec ettt ettt 9D004a
GAAS, TEAT ..eiveiitieetee et e et e et e et e et e et e et e et e euteetaeeteeeaseeaseeaseeaseeaseeaseeaseeaseeaseeateeabeeaaeeateeateeateeabeeateeateeabeeabeeateeabeeabeeateenteeateeareenteenreeareas ML7¢
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GaSEOUS AIffUSION DAITIETS .......vveiiuiieiiteiei ittt ettt ettt bbbttt bbbttt b s eb et st b e b b st et et ebeseneas 0B001c.1
Gaseous diffusion housings .... 0B001c.2
Gaseous diffusion isotope separation equipment & components. ...0B001c

Gaseous diffusion isotope separation plant ............c.coceeeueuenene .0B001a.2
Gaseous diffusion plant auXiliary €QUIPJIENL .......c.ceuiriiirieirieirtei ettt ettt ettt et be et st e st bt et et ebe s eaeseenens 0B002
GASKELS ..ot 1A001a
Gate arrays, field programmable (FPGA) 1A001a.7
Gate silicon intensifier target (SIT) VIAECON TUDES .......coveuirieuirieiiriiiiteiie ettt 6A203b.4.b
GB (SATIN) 1.ttt ettt ettt h e st st es e s e st et e et e b ea s e bt e Rt esen e eh e Rt E e st hen s R et en e et e Rt e b e st e st be st he e ene et ene et eneetenene

GD (Soman)

GDMS (Glow discharge mass SPECLIOMETETS) .......c.eeueurruerreuerieuerteiertestatestetertesesteseeeesestesestesesaeeste st esestebesebessestsaeseeteaebentenensene 3A233b
GEAT CULLING MACKINES ......euieiietiiet ettt ettt b et b et e st et e st e st e st e b en e s s et et eneebeaeeb et esensene st ene et eneebeneenesenens 2B003

Gear finishing machines...
Gear grinding machines
Gear honing machines .
Generation of machine tool inStruction - teCANOIOZY ......c.couviriiuiuiiiririiiiiei ettt 2E003d
GENETALOr SYSTEIMS, MEULIOMN ...ttt ettt ettt b bt te bbb s e ettt e bttt e et b bbbt ee e bebesenenees
Generators, high-current pulse for detonators .
Generators, NIZH-SPEEA PULSE ......c.c.eoiririiueiiiririeieic ettt ettt sttt bttt et b et st be et sesaebenene
GENETALOTS, PYTOLECHIIIC ...ttt ettt ettt ettt b bbbt b et ea et eb et bbbt st e b et ebesa st eb e s et et eb et ebe st ene st ebe et eneenenene
Genetically-modified microorganisms..
Geophones, terrestrial .........coeeeerenneeccrcnnenes
Germanium, hetero-epitaxial grown multi-layer substrates .
GIMDALS, OPHICAL COMIIOL.........iuiiiiictiiet ettt ettt b et b e e st e st et e e e b e e e b et ebesees e et eseebeneebensenens
Glass fibre or filamentary MAtETIALS . ........c.coruiviuiiiiririet ettt ettt ettt bttt ettt b e ee st ebenene
Glass fibre, for optical communications..
Glass matrix reinforced cOMPOSIte MALEIIALS. .......c.c.coirieirucuiiiirieiccei ettt ettt
Glass preforms, for optical fibre PrOAUCHION. ........c.cviriiirieiiiiiiieiei ettt ettt ettt benene
Glass Windows, nuclear radiation shielding... .
Glass, high NOMOGENEIEY .......c.cueuiiiiiiciiii ettt sttt ettt e e s e

Global positioning system (GPS) equipment & COMPONENLS.........c.c.ererrruereriiiriririeieieerertstetesesttrteeesesesessseeteseseseseesesesesesessssesene 7A005
Glove boxes capable of use with biological agents............

Glow discharge mass spectrometers (GDMS)...
Glycidylazide Polymer (GAP) & its derivatives .
GO POX VITUS «.eveeetenttentete ettt tet et et ebe st ettt es et eb et es et et s s et es et eb e e eb et eb e s e e st s e ea e et es e ebea e ebe s ea e saes e et e st et ea e eb et eae st ebe et ebebeneabeneanens
GOld (AU) MELAL VAPOUL LASETS ....euveuitenietiieiieetetet ettt ettt ettt s et e st e st e be e es et es et es e sen e abe st esene et ensebeteneaseneas
GPS (Global positioning system) equipment/components.
GPS equipment, other than thoSE 0f TADODS ..ottt ettt b ettt sa ettt b e eae e e
Gradiometers & COMPONENES, SIAVILY ..c..eueveuiruerirreriateueetereetestesesteseeseseeteseaseteseseeseseseateseesenessene et estesensesesenessenteseneeseseseseneanens
Gradiometers & components, gravity ...
Gradiometers & components, magnetic.............
Graphics accelerators or graphics coprocessors
Graphite NEAt EXCIANZETS ......e.veviieiiieiiiteirie ettt ettt ettt e sttt e e st s s e st et e st et e st e b e s e e s et esenees e e esens et et esesenesseneeseneesensesensene
GIAPNITE, DULK ...ttt b et b bt b st e e b e b e b sttt b et e b e st et e b et e s e s et et etebesenessaebenenens
Graphite, fine grain recrystallised high density.
Graphite, nuclear-grade
Gravimeters (Gravity meters) & COMPONENLS, GIAVILY ....c..euerieuirierirterirteiiteietertettetetestestrtetete st et stes et esestesessesesseneesesesessesensene
Gravimeters (Gravity meters) & components, gravity ....
Gravimeters (Gravity meters) & components, gravity ....
Gravity gradiometer SOftware ...........cccccevevevenenne
Gravity gradiometers & components
Gravity gradiometers & components.............c......
Gravity meter (gravimeters) products & calibration equipment .. .
Gravity meters (Zravimeters) & COMPONEIES. ......c.eveuerueuirretreertrteseeteseetetesestesesseseeseseasesessentesensasestesensesessenessentesensesensesessenessens 6A007a
Gravity meters (Zravimeters) & COMPONENTS. ... ..c.eveuerrererueertereeteseesesteseseesessesessesesseseesesessessesensesessesensesessessssensesensesessesessensasens

Gravity meters (gravimeters) & components.. .
Gravity meters (SraviMELErs) SOTEWATE ........c.iiuiiriiieieieteriee sttt ettt ettt b et s et sbe e et et s et es e b e st s se e es e e et e seseaseneanens
GIENAAECS & COMPONEIILS ......viuietieietintetitesteteseetestetestesesesessesesseseeseseesessesensesessenessenteseseesessesensesessenesseneeseseesensesensesesenesseseasanensenene
Grinding machines ........
Grinding machines ...........
Grinding machines, gear ...... .
Ground SUPPOTt JAUNCH VERICIES.......covveviuiiiiiciiiie ettt ettt sttt ettt ettt b sene
GUANTAINE TILTALE ...ttt ettt ettt ettt b et bt ae st e st et es et es b e s e e s e e e s e e e st es et es e s en e sa et e s ene et eneeb et ese st ene et ene et eneebensenesenens
Guanidine nitrate.....
Guidance set, ProdUCHION FACILITIES ........veveveuiiriririeicieiretct ettt ettt sttt ettt bbbttt ettt sttt e benene
GUIAAIICE SELS... vttt ettt sttt sttt bt e bbb e e e b s st s e e bt s et b e et s e e b aes st e e s s ne st e eane
Gun carriers & related equipment/components .
Gun laying equipment...........co.eccecrerriereecnnns ..ML5a
Gun mountings....... ...ML1d
Gun propellants ...
GUNS & COMMPOTICIIES .....eneutetitesteeteett et et et et e et e sbe b e bt saesbeebeeseestes e e st et entesesae b e bt saeebeeb e es e esten b e s e se b eesesheebeeseeneessentensensensansenbensenne MLI
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GUNS, 18ZE CALIDIE ...ttt bbbtttk bttt bbb sttt b b s ettt b bt n et besenens ML2a
Gyro dynamic balance stations ... 7B003b
Gyro evacuation/fill stations ... 7B003d
Gyro run-in/motor test stations ... ... 7B003¢c
GYTO TUNING tEST STALIONS. ... cveutetenteteetetet ettt ettt ettt ettt ettt st et st eh bbb e st b et e s et es et eb et e b et ea e sbe e eb et b et eb et es e e s et eb et et e tebetebennens 7B003a
GYTO-2SLIO COMPASSES & AEVICES ...vuviuveviteririeietiietitette et ete e testetetet e tesesseseeseseeseseesansesesesesseneeseneesensesessesessesesseneesensesensesesenens 7A104

Gyros & gyro components
Gyros & gyro components
Gyroscope production/manufacturing/test @QUIPIMENL. .........c..evrueuirieririeirieieee ettt ettt ettt eeebesesessesesseseeteneesesenesseneas 7B003

H

Hafnium fluoride (HEF4) Zlass .....c.c.ouiiiiiiciecce ettt ettt
Hafnium metal, alloys & compounds

Hafnium oxide (hafnia) (HfO,) made/coated CrUCIDIES.........ccoueriiuiriiiiieiiiei ittt 2A225a.2
Hair tyPE @DSOTDETS ...ttt sttt 1C001a
Half tracks & related equipment/components ...ML6d
HAN (Hydroxylammonium nitrate) .ML8a.21
Handling apparatus/devices for explosives & explosive devices. ...ML4b
Handling equipment for propellants and their CONSEITUENES ........ccveivieirieieieieieieeree ettt ss e eseneenes IBI111
Handling equipment for rocket launchers

Handling systems, semiconductor wafers
HANTAAN VITUS ..ottt bbbt

HAP (Hydroxylammonium PErChIOTALE) ........c.cc.eviruiriiirieiriiieteiete ettt ettt sttt b et sttt eae .
HBIW (HexabenzylheXaazaiSOWUITZILANE)........c.eeveuerieirierieteieteietetetesteststeseetesteteseesesesestesesseseeteseesensesessenesseneaseneaseneeseneenens ML8e.20

Heading Sensors.........coceceveveeeeerenenene ....6A001a.2.d
Heading sensors, towed hydrophones... .6A001a.2.b.4
Heat eXChangers & COMUEISEIS ........c.iruiuirieiirteiiteriee ettt ettt ettt ettt b et e st st es et es e et e st be e es e s esesae s et es et enesbenesseneesennesenes i
Heat eXChanZers & COMUEISEIS ........cvrueuirieieiiieteieeriet ettt ettt e st st e st te st e se st eseseeseseesenses e sesesseneesentesensesesenesseneeseneesen

Heat exchangers & condensers ..

Heat eXChangers & COMUEISEIS ........c.uruiiriiieiiietiriei sttt ettt ettt b et b et e st st e st et es et eneeb e e eae e ese st eseseseabenesbeneeseneas

HEAt PIPE COOLEA MUITOTS ...ttt ettt ettt ettt et s e st e s e s et es e be st esenees e e es e s et enseseasesesseneeseneesentesensesessenessenensan 6A005¢.1
Heat shields/components, reentry vehicle ...9A116a
Heat sinks/components, TEENIY VERICIE .......c.eeuiuiiuiiriiieiiieietet ettt ettt b et b et s et e st ebe e esennenennan 9A116b
Heat SOUICE MALETIALS ........c.euiiiieteicii ettt ettt ettt sttt st b et s ae b sttt eaebesebeaesenen 1C012

Heavy artillery transporters

Heavy duty recovery vehicles, military ...ML6e
Heavy water (Deuterium oxide)............ ..0C003
Heavy water COncentration SQUIPINENL. .........e.c.eueeririeueueritrteieieseeetrtsteseteeeseststeseuestatasstesesesetsaeseses et saeseseseaesessesesesesesesesesenes 0B004b.8
Heavy water production plant, eqUipment & COMPONENES .........ecuruerueirieuirteiirtenirteiriereetest ettt sseesseteseseesestesesbeneeseneeseseses 0B004
Helicopter power transfer system technology

Helicopter system development teChNOLOZY ........ccueueuiiriirieiiiiiririeietc ettt ettt sttt ettt
HEIICOPLETS, MUIIEATY .....cvetetitee ettt ettt e sttt s b e st es e st e e e b e s e st s s e st eseneesen e b en e b eneese s eneseeseeseneseneaseneanens
Helium refrigeration units
Helium, enriched...........
Helmets, military.
Helmets, military

Helminthosporium oryzae (Cochliobolus MIYabEANUS) .........c.e.eueriririrueieuirinirieieieiire ettt ettt ettt 1C354b.2
Hematite (Fe,0s), superfine .

Hemishell dimensional inSpection eqUIPMENT/SYSIEIMS .........eveerueririeirieiererieteieteteesteseeseseesesaeseseesessesessesessesessesessensesesseseses 2B006¢
Hetero-epitaxial grown multi-1ayer SUDSIIATES. ........c.c.eiriririeueuiiriririeiei ettt ettt ettt beses e sanes 3C001
Hetero-structure semiconductor technology ... .... 3E002b
Hexabenzylhexaazaisowurtzitane (HBIW)..... .ML38e.20
Hexahydro 1,3,5 trinitro 1,3,5 triazine................... .ML8a.20
Hexanitrohexaazaisowurtzitane (CL 20 or HNIW).. ML8a.30

Hexanitrostilbene (HNS)..
Hexogen......cccccoeeecenne
Hexogene
High birefringence optical fIDIE..........c.c.coiriririeiiiiiniieiecire ettt ettt sttt
High energy fuels (military aircraft).
High energy PhOtVOILAIC QITAYS ....cc.cerieuirieiirieririeicrtei ettt ettt sttt et b et e st s e e st et e st et eseeb e e ese e ese s es et eneebenesse e esenenen

High energy StOrage CAPACIIOTS ........c.c.eutririruereuiiririeteteititrt ettt ettt ettt ebe bttt a et sttt et bbb et se bbb eae et esesenentaesesenenen 3A001e.2
High energy storage capacitors .. ..3A201a
High power electron beam guns 0B001g.1
High pressure nozzles ............. ...9A006d
High pressure thrust ChAMDEIS .............ciiiiiiiiiiiiiie et 9A006e
High pressure turbo pumps, PUMP COMPONENLS. .......cueutuirerieueueriuirirtetetetestetrteteteseseeseeeeseseseeseesesesesetatesesesentasaseteseseneasesesesenens 9A006d
High voltage power supplies for ion sources.. .
HiIh-SPEEA CAIMETAS .......ceiiiiii bbbttt
HIZR-SPEEA CAMETAS ...ttt ettt b et b b s a et b e b sttt st et e b e s ea et et e b s e s et st et ebebeneneaeas
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High-SPeed PUISE SENETALOTS .....c.eiviieiiiiieieteitetrt ettt ettt ettt ettt bbbt et b ettt st e b b s et et e beseae e st ebesebenesanes 3A230
High-velocity gun systems...
HIPS (Hot Isostatic Presses) ...
HIPS (Hot Isostatic Presses) ...
HIPS (Hot Isostatic Presses)

HMX (CyclotetramethylenetetranitraImline) ...........eveueueererieerieirieseeteieteeetestesesteseeseseeseseesetesessesessesessesessessssensesensesensesensesensene MLB8a.7
HNI1 (bis (2-chloroethyl) ethylamine)
HN2 (bis (2-chloroethyl) MEthylamine) .........ccoueireirieiiiieieie ettt sttt ebeene
HN3 (tris (2-ChlOrOEthY1) QIMINE) ....c.eeviieiiieiirieieieiet ettt ettt sttt b e st e e st s s enesae st et e st et e s ebe s eaessenesseneeseneeseneane

HNIW (Hexanitrohexaazaisowurtzitane or CL 20)..
HINS (HeXANTTOSTIIDEIE). ... evivieeietietieiieieie e ste sttt ettt ettt ettt et et e b e s aesbesbe e st eaeeseeseeneensensensensensassesseseesesseeseeneeneensensensensensanne
Holding or storage vessels, CTitICAILY SATE .........ceiueiiriiiiiieeet ettt ettt bt enan
Hollow cylinder centrifugal balancing machines ..
Honing machines, gear
Hopping code generation capability, equipment with.
Hopping code generation capability, @qUIPMENt WIth ........c.c.coiriririeiiininiriiieicerirci ettt et st benene
HOt CEIl MANIPUIALOTS ...ttt b et sttt bt e bt b et eh et eb b et e b et e b et eb et eb et e bt s b et ebe e eseneenen
Hot isostatic densification technology/data, Al/Ti/Superalloys
HOt 1SOStAtIC PIESS, USE SOTIWATE .......vvieiiiiicieiit ettt ettt bbbttt b ettt bbbttt et b ettt ettt et b b ebenesaenes
Hot 1S0StAtiC PIESSES (HIPS)....c.eiiieteiiiiirieieiet ettt ettt sttt b ettt et b s s e st et e b st eaebesesenenanes
Hot isostatic presses (HIPS) ...
Hot isostatic presses (HIPS) ...
Hovercraft.........ccccccovnnee
Howitzers
HTPB (Hydroxy-terminated polybutadiene) propellant additiVe............cooururueuiiininiiiicininneccr et 1C111b.2
HTPB (Hydroxyl terminated polybutadiene) .
HUIL PENEIators, MILIEATY ....c..cuirtiuirieirteiete ettt ettt s et b bbb e st s et e b et e bt e eb et e bt s e st sa e st et e st et es e e b et ebe st ene e esesenn
Hull penetrators/connectors, fIDIE OPLIC. .......c.e et iriririeutiririeieteiei ettt ettt ettt ettt bbbttt b e sttt e s etebenenens
Human pathogens...........cceevieneinciincinenenee
Hybrid computer electronic systems/electronic assemblies
Hybrid computer electronic systems/electronic assemblies
Hybrid COmMPULETS .....c.ooveiiieiiiricincceeceeeee
Hybrid computers & components ...........c.cccceeeeverereenene
Hybrid computers, containing digital computers of 4A003 .
Hybrid integrated circuits, INAUSIIIAL .........cc.ciiiiiiiiiee ettt sttt
Hybrid integrated CIrCUILS, MIIEATY .......c.iiuiirteiiteietetet ettt ettt ettt sttt s et e s b esesae st es et et et eb e s esessenesseneesenensenene
Hybrid rocket motors/propulsion systems .. .
Hybrid rocket motors/propulSion SYSIEIMS .........c.cvueerueuirieirteieteiit ettt ettt sttt et ettt b bbbt sb et eb et b et be st et sbe e eseeenes
Hydraulic fluids, PreSSUe tranSIMISSION . .......c.eouetirteterierirtenteteseeteseet et et st ese st eseeteseeteseeseeeseseesesses e teseeseneese s eseeseseseseaseneaseneesennas
Hydraulic pressing technology (metal working)
Hydraulic stretch-forming machines technology...
Hydrazine in concentrations of 70% or more ...
HYATAZINE NILFALE .....veveeeiietieet ettt ettt ettt e st s e st s s e st et e st et en e e s es s es e s en e eses et es e s en e s eneesensese s esenseseseneasenessaneas
HYAIazZine PErCRLOTALES. ... ...euiuiieieteieiiietetetetee ettt ettt ettt b et b sttt s ke s e st et e e e b e s e s eat et et e bebese et sebebeseneasseetenenene
Hydrides of Antimony, arsenic & phosphorus .
Hydrocarbon fuels thickeners (including M1, M2, M3) ....cooiriiirieiiieirieieieceteceieee ettt sttt ss e sseneeseneesenene
Hydrocarbon oils, synthetic
Hydroclave regulation technology .

Hydrocyanic acid.....................

Hydrofoil vessels.

Hydrofoils............

Hydrogen cyanide ..

Hydrogen fluoride................. .
Hydrogen fluoride (HF) lasers

Hydrogen isotope storage & purifiCation SYSIEIMS.........ccveiruerieteieteieerieeestereeteetetestetetesestesessesesbeseeseseesessesesesesesesseneesensesenseses 1B231
Hydrogen refrigeration units .
Hydrogen sulphide water exchange plant, equipment & COMPONENLS .........c.eeueerreririerieerietireereneeeereeereeneeeeseeseeesessenesseneenes 0B004a.1
Hydrogen sulphide water exchange plant, equipment & COMPONENLS .........ceeveerreirerieerierintereieesteeseeneeseseeseeesessesesseneeses 0B004a.1
Hydrogen sulphide-water exchange plant, equipment & COMPONENTS .........c.eeveerreririerieierteiinteierteeertee ettt esee et sseeeeeeenes 1B229
Hydrophone arrays, towed acoustic .. .6A001a.2.b
Hydrophones ..........cccooeveeereennne .6A001a.2.a

Hydrophones, MILIEATY.......c.cooiririeiiieece ettt bbbt bbbttt bttt et b bttt et b s ea et st be b st st etebenene
Hydroxy-terminated polybutadiene (HTPB) ........cccoiiiiiiirieiieeeee ettt sttt nas

Hydroxyl terminated polybutadiene (HTPB) . .
Hydroxylammonium nitrate (HAN) ......c.ciiiriiiieciiretc ettt ettt ettt sttt sttt st ae b bt
Hydroxylammonium perchlorate (HAP) ........coooiiiiiieieieee ettt st sttt
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ICP/MS (Inductively coupled plasma mass spectrometers) 3A233a

Identification systems, directed energy WeapOn SYSIEIMS «........c.eueueerirurueuereiririeieteseerireetesesesertsteseses et st teseseseesessesesesenensssesenes ML19d
1I/V compound substrates, gallium OF INAIUM........cc.coiiiiiriiie ettt ettt be e snene 3C001c
Image enhancement, digital equipment
Image intensifier tubes & components .
Image INtenSifier tUDES, QITECE VIEW .....cc.iuiriiiiiiiiiitiiitcit ettt sttt b et bbbt e b et eae bt snene

Image INtenSifier tUDES, MILIEATY ....ccveiiiiiriiirieiete ettt ettt ettt b et a e s e es e s e ese et e s et e st e be e ese e esenaeneseneane MLI15c,d
Image processing equipment, military .. ....ML15a
Imaging cameras . ...6A003b
Imaging cameras . 6A203c
TIMAGING CAIMIEIAS ....veveuiienieiesieteietetetertese et et etestetes e ses e es e tesessesenses e sene et eneeseneesensesenses e s esesses e s eseasesenses e senessenteseneesentesensesessenensan MLI15b
Imaging cameras with focal plane arrays 0f 6A0028.2.D ........c.ooueuiriiiriiinieireeee ettt sttt 6A003b.4
Imaging cameras with image intensifiers of 6A002a.2.a .6A003b.3
Imaging devices
Imaging devices
Imaging devices
Imaging equipment, visible & infrared.

...6A002¢

Imaging equipment, visible & infrared. .ML15d
Imaging radar SENSOT EQUIPIMEIIE ........c.eeiueirieieteietertetert ettt ettt et ete st ese st ese et es e bes e be st ese e ese st es et ese s eseabentssent et eneebentebenseseneenenen MLI15e
Imaging sensors, multispectral and MONOSPECLIAL.........covveirieiriiieiiieerieeree ettt ettt ettt et s et esesaes e sesessenessens 6A002b
Imaging systems, underwater electronic .
Impregnated cathodes for electronic MICTOWAVE TUDES ........c.ovueueeiiiiririeierieiieeei ettt ettt ettt b et sseneas 3A001b.1.c
Incendiary DOMDS & COMPONEIILS ........coveuiruiiriiieiiietitetest ettt ettt ettt et saese et esee s e ees e sesessenesseseeseneesensesensenesseneeseneeseneeseneane ML4a
Incendiary munitions

Incinerators designed to destroy the chemicals Of TC350 .......c.ciiiiiiriiirieie ettt 2B350j
Independent (2ir) POWET SYSEIMS UNACTWALET ......euveverireeieeiieteietetetertesestestetesteteseeteseese st eseseesessesesesesseneeseneesensesesenessenesseneasen 8A002j
Indium III/V compounds substrates.........

Indium organo-metallic compounds .
Induction coil magnetometers
Induction furnace, controlled eNVIrONMENT INEIT GAS .......c.erueiruirietiietirietiri ettt ettt sttt e bbbt se et sb et et eebe st eaeseenens
INAUCHON fUIMACE, VACUUINL........ocviiieiiieieeeieeteeeteeetee et e et e et e et e et e et e eaeeeaeeeaeeeaeeeaseeaseenseenseenseenseenseenssenssenseenssenseenseenseenseeseereeeseannes
Inductively coupled plasma mass spectrometers (ICP/MS) ...
Inert gas environment iNAUCTION FUIMACES......c..oueveuiuiriririeieiiiiirtetei ettt ettt et sttt ettt b ettt ettt st st benene
Inertial navigation System SOtWAIE, SOUICE COUE .......cueruiiruiririirietitetieieirt ettt ettt ettt b et ea e bt s e et et e e es e s esessenesseneas
Inertial navigation systems integration software ...
Inertial navigation, systems/equipment/components...
Inertial navigation, systems/equipment/components
Inertial SENSOTS, OPLICAL fIDIC ......eveuirieiirieieieieeet ettt ettt s s et s e b s e se st es e e eseaeseseseaseneeseneas
Information security - test, inSpection eqUIPIMENT OT .......coviriiueiiiriririeieierr ettt
Information security software .
Information security SyStems/@qUIPMENT/AEVICES .........veirueirieririeeieteieierieesereet ettt ettt ste et sesbesesbe e eseseesessesesesessenseseneas
Information SECUTItY tECHINOLOZY .....covrveviviiiiiiicieiciii ettt sttt sttt ettt ettt ettt bebenene
Information security technology support software
Infrared (thermal) imaging equipment...............
Infrared absorption analysers, on line...
Infrared cameras, industrial ...........
Infrared cameras, military
Infrared detectors...........cccccevuevriinnnnnne
Infrared detectors, industrial Space qUALITIEd..........ccoveirieiiiiiiiiicccc e
Infrared detectors, industrial SPACE qUALTTIEA.........ccveuirieirieiieieeee ettt ae s ene s
Infrared detectors, industrial space qualified..
Infrared SENSOTS, INAUSIIIAL ........c.ooiviiiiiiicie ettt ettt ee e e e e e e et e e e eaeeeeseenteenseenseenseenseenseenseenseenseenseeseenreeneeenes
INTrared SENSOTS, MILILATY ....c.eveviiieieieteieerieeet ettt ettt ettt te st e st st e st et es e bes e seseese e ese st et ensesensesesenesseneeseneeseneesensesessesennas
Inhibited red fuming nitric acid (IRENA).......
Initiation systems, single or multipoint (electric)..
Initiators, explosive detonators (electric)...........
Injectors for use with liquid Propelling ChATEES ..........ccceeiririeieiiiririe ettt ettt st
Inorganic fibres & filamentary materials
Inorganic fibres & filamentary materials
Inorganic overlay coating application tEChNOIOZY .........c.c.eiriririeiiiiririiiteicittrteete ettt ettt
Inspection equipment (linear-angular for hemiShells ..........ccocoiriiriiiiii e 2B006¢
Instruction generators for machine tools - technology ...2E003d
Instrumentation Cameras ..............cccoeeveeveecicecnnen ...6A003a
Instrumentation cameras
Instrumentation for gas turbine development .

Instrumentation for wind tunnels...... 9B005
Instrumentation systems, inertial navigation ................... ..7A003
Insulation bonding/liner system cOmMpPONENtS, TOCKET MOTOT..........c.irveririeirieieeeieeiieteeteestee ettt see s s se e s saeseeseseeseneenens 9A008a
INSULAtION, TOCKEE IMOLOT CASE ......vecvieviivietieiietetteet ettt ettt ettt ettt et et e b e beeaeeteeseesseseessessessesbeeseeseeseeseessessensensensensensessebenaeens 9A108a
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Integrated circuit computer-aided-design (CAD) SOTIWALE ........c.cueueuiriririiieiiiririeieie ettt ettt ettt benene 3D003
Integrated circuit test eqUIpmMent,.........cccoeervereerervrenennens 3B002b
Integrated circuit test equipment,...
Integrated circuit, masks.........

Integrated circuits

Integrated circuits, general purpoSe INAUSLIIAL .........cecveirieiirieirieieieieeee ettt et ettt e st e se e eseseeseseseeseneasens 3A001a
Integrated circuits, microwave

Integrated flight instrument SYStEMS/COMPONENLS .........coveuerteuirreuirterieiert ettt ettt ettt ettt ettt et et ebe st et see e s et eb et ebe st et sbeneeseneenen 7A103
Integrated system source code, aVionic/MISSION SYSEEIMS ..........eveuerereruererieertesireeeetetesestesessenessesteseseesessesesseesseneesesesensenessens 7D003c
Integration software for expert systems

Integration technology for flight ManagemMENt SYSTEIMS .......ccceuirieuiriiiiriiirieiriet ettt ettt b et neene e 1E104
Interconnect eqUIPMENt (COMPULET) .....eoueuiiueieeiietirteteeteseetee et etesteseetesesbesesse e eseseeseses e sesessenesseseeseasesesenesseneeseneeseseseaseneanens 4A003g

Interferometers, velocity (VISARs)..
Interior linings, rocket motor case .

Interlacing machines ............... .
TNEEINALS, TEACLOT MUCIEAT ... ..vicvivictietieeeetiett ettt e ettt ettt teete et et et e ebe b e eseeaeeteessessessessensessensesesseseesseaeessessensensensensensesenns
TNEEISTAZES O TOCKELS ...ttt ettt ettt b bt b et e bt bt b et st e bt e bt b et eb et bt et e st st et eseneenen
Intrinsic magnetic gradiometers
Inverse synthetic aperture radar (ISAR) .......c.cciriririiiiiicccr ettt ettt sttt sttt 6A008d
Inverters (Frequency Changers OF CONVEITEIS) ......c.eutiririeueuemtririeueteseseeetetesetestrttesetesestteseseseseneassseseseseneasesesesesenessesesesesencs 0B001b.13
Inverters (Frequency Changers OF CONVETLETS) ........ccieireirteieteieterieierieiesteteetescetes e ste e ste et e st besbenesse e et et esetesesbenesseneeseneenen 3A225
Ion beam equipment for mask making/semiconductor devices 3B001f
Ion beam sensitive resist materials ............ccocoveeeiiceciennnens ...3C002b
Ton collector plates, Uranium flUOTIAE TESISTANL .......cc.euirieirtiiiteietiieieriee ettt ettt ettt sttt e bt neene e 0B001;j.2
10N EXCRANZE COIUMMS ...ttt ettt bbbkttt bttt et bbbt st bbbttt b ettt ene
Ion exchange isotope separation plant ..
TON EXCRANZE PIOCESSINE .....envtiuietiieiiiteiietei ettt ettt et et et ettt es b et e st st eseeaes e et es e b eneebe st esenees et es et ene s eneesentesent et enseseseneasentsseneesan
10N €XChANZE TEITUX SYSTEIMS .....eveuenieiieteteiiiiirtet ettt ettt ettt ettt et b ettt b b sttt et e bbbt st bbb bttt b et b st etene
Ion exchange resins .
Ion exchange separation process eqUIPMENt & COMPONENLS .......cc.evererirueruerirterertesietenerreneeseeeseeesesesessesesseneeseseesessesessesessesesses 0BOOLf
Ton iMPlantation EQUIPIMIENL ........c.covetrueueuiiririeteteie sttt ettt ettt b s ea et b bttt b eb sttt e b et ebe sttt et et ebesen et etebeseseaeseetebenene 3B001b
Ion implantation production equipment... ...2B005b
Ion lenses 6A005a.6
ITon plating production equipment...........c.cccoevereruenene ...2B005g
Ion sources, electron bombardment MASS SPECIIOMELETS. .....c..c.erveuerteuirrerirteieierteterteteetestrtee ettt es e b et bt sseeseeseeseaebensesennene 3A233d
Ion sources, glow discharge mass spectrometers (GDMS) .......c..ciriiiieiierirereeet ettt ettt b e snene 3A233b
Ton sources, ICP/MS mass spectrometers
ITon sources, mass spectrometers (UF6 enrichment Plant)..........c..cooveoireiiciiiniiinicn et 0B002g
Ton sources, molecular beam Mass SPECIIOMELETS .......c.cvveutrueuirteiererieierteseeteseeteeteteeete st st seeseeteseebeseebe e sae e eseseeseeseseebenesseneenenas 3A233e
Ton sources, single or multiple ..........ccoeeveeinieeneirerenns 0B001j.1
Ion sources, thermal ionization mass spectrometers (TIMS) . ..3A233¢
IRFNA (Inhibited red fuming Nitric @CIA).......couiueriruirieiiiei ettt ettt s ettt b et ae st se st et eseeaenene MLS8d
Tron metal/alloy POWAET (FUEL) ....cuviviuiieiieiiieie ettt ettt et s e ss e st e s ene et e st et e st beneese s enennas ML8a.2.c
TEOM OXIAE ...ttt bbbttt
Iron powder
Isolators capable of use With biolOZICAl AZENLS .......ccvevruirireirieiieiieiei ettt st ese s te e eneneenens 2B352a.3
[SOStatic PIess, SOTTWALE fOI USE OF ......cueuiuiiririeieiei ettt ettt b ettt bt nebenene 2D201
Isostatic presses, hot................ ..2B004
Isostatic presses, hot . ....2B104a
Isostatic Presses, ROt ........coveueeeirinirieieieenineeccceeeeeeae ..2B204
Isotope separation plant, systems, equipment & components ..0B001
Isotope separators, electromagnetic .. 0B001a.9
[SOtope SeParators, lECIIOMAZNETIC ....c.ccueriiuirieiirteiieteiiet ettt ettt ettt ettt ettt bbbt s e et et e e b e eb et e bt see st st et et eneebe e eneneene e 1B226
ISOtOPIC ANALYSIS, COLLECLOT SYSTRITIS .......iveuirienietinietitetetee st ettt ettt st e et et e e se s eneeae st et et eseebe e ese e ese e et eseneseneanene 0B002g.4
J
Jamming equipment, EXPLOSIVE AEVICE .......c.cueiririiieuciiirieieieicierire ettt ettt ettt a ettt eenenenene
JAPANESE ENCEPRALILIS VITUS ...vviveiiiteiieiiietiieteteeet ettt ettt ettt et st e st et e st e st e s e st es e s esesses e ses e ses e seneeseneesansesensesensenesseneas
Jet engine combustion regulation devices
Jet engines/COMPONENLS, PULSE .......c.c.ciriiiiiiieiiiieiteteie ettt ettt sttt s bt s e ae s s e snenes
Jet probes, thrust VECtOr CONIOl SUD=SYSIEIM ......c.eveuiieuirieiirieiieteiietetee ettt ettt stese et s seseese st esesseseeseseeseneesensesessenensan 9A106b
Jet probes, thrust vector control sub-system .. ....9A108¢
Jet vane, thrust vector control sub-systems ........... ....9A106b
Jet vanes/probes, thrust vector control sub-systems. ...9A108c
JOSEPNSON EIFECT AEVICES ...vevviuiiiteicieirt ettt ettt sttt sttt eb ettt bbbt stebebenens 6A006h
Joule-Thomson self-regulating MINICOOIETS ........c.coueuiriiriiirieiiieiertei ettt ettt st se et beneene 6A002d.2.b.6
JUII VITUS o 1C351a.7
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K

K 55 (TetranitroSeMiZLYCOUTIL) ......c.cueuiiriiieicieirieieiet ettt st sttt e et ueseanas
K 6 (2,4,6 Trinitro 2,4,6 triazacyclohexanoneor
Kerr or Pockel cells, electro-0ptical SHUEIINE .....c..ccrveiriiiriiieieiei ettt ettt

KO DICYCHC HIMX ...tttk e sttt s et e st et e st b et s e s es e e s en e et en et ent b ensese s eneseeseeseneebeneasenesnens
Keto RDX (2,4,6 Trinitro 2,4,6 triazacyclohexanone or K 6) .
KICA 12 (Neopentyl (diallyl) oxy, tri (dioctyl) phosphatoti butanolate trls(dloctyl) phosphato O).......cccececevecineninennne. MLS8e.30.a
Kinetic energy weapon systems & related eqUIPIMENL. .........c.ccioieiiueuiueiriririeieieeiee ettt s et es MLI12a
KR3512 (Titanium IV, ((2 propenolato 1)methyl, N propanolato methyl)butanolato 1
KR3538 (Titanium IV, ((2 propenolato 1)methyl, N propanolato methyl)butanolato 1
KIYPLton 100 LASETS .....cueviuieiiietiieierie ettt .
KIYIION TUDES, S ..eviveriieiieteiieteiete ettt ettt ettt et s e et et et est et e s e s e se st ssese et es e et eseeseneesenseseeses et es e s ensesensenessese et enesensesensesensenenan 3A228a

L

Laminates & composite structures, organic or carbon
Laminates, N tUDE FOTIM ......c.iiiiiiiiieiet ettt ettt ettt ettt e et et e teeaeeaeeat e s et e b et e eseeteeseessessessensessesbensesenseesseaeeseessessensens
Laminates, rockets/propulsion systems/space vehicles .
Land inertial Navigation ©QUIPITICIE ........c..eueieriietiieteieesiesteteseeteseetestesestesestesesseseeseseeseseesensesessesensesensesessesesseseeseneesensesensesessenens
Land-based gravity meters production €qUIPIMENL ..........e.c.eueeriririerertirireeieseietsteteeeteseseststesesesetstesesesesesesesesesenssseseseseaeseesesenene
Large calibre wWeapons...........cccevveeveenererenennens

Laser altimeters
Laser based linear position feedback units .
Laser based MEaSUIING INSIIUIMEILS .....c..e.erveutrterietesirtetrtetetetetetetes et stesesseseeseseeseseesessesesseseeseseeses e senteseneeseneesensesensesesseneas

Laser beam cutting Machines (CINC) ......coueieiiieuiieiieirieieieietetetetee ettt e b et et et ese st e s e seseeseneesensesessesesesesseneesensesennas 2B001e.1.c
Laser beam equipment for mask making/semiconductor devices ....3B001f
Laser beam systems, for probing semicoONAUCLOT ABVICES .......c.evveuiriemiriiririerieiirieitetes ettt ettt e st ae b sesennene 3B002d
Laser communication teChNIQUE SOTEWATE .........c.eiieuirieiiieirieieicetee ettt sttt ettt es e et e s eneeseneenens

Laser communication technique technology ..
Laser diagnoStiC ©QUIPIMENE ........c.oiuiiriiietiietetetert ettt ettt et ettt ettt es e te st s s e st et es e et eseebeneebe s es e s esenaes et es et eneabenesseneeseneesenes
Laser diodes, ZENETAL PUIPOSE ......ccveerueireerieienieteieterieiestesteteseetestesetesesseseeseseeseseesensesessenesseseesestesensesessenesseseeseneesensesensenesaenenan
Laser gyro mirror characterisation equipment,.........
Laser isotope plant, systems, equipment & components.
Laser isotope plant, systems, equipment & components.
Laser isotope plant, systems, equipment & components....

Laser radar or Light Detection & Ranging (LIDAR) @qUIPIMENT ......c.c.eiririrueueriinieieieiecirieieieieesee ettt sessenene 6A008]
Laser radar systems .

Laser ring ZYro teSt EQUIPITICHL......c.ccuvvrueueueiiririeteteteetrtetetetetese ettt es sttt et ebes s et st e bbb eae st t s bt es ettt et ebeseata s et ebebesentstesebeseaesteaesenene 7B002
Laser ring ZYros & ZYT0 COMPOMEIES........c.ceueutrueutrtertruerteteteteterestetestentsteseeteseesestesensesessesesteseesesesteseasentesensesetesenteseabentesensesensenes 7A002
Laser weapon systems..........cceeueee .ML19a

LaSEIS .ttt ...ML19a
Lasers or laser systems, uranium isotope separation OBOOlg 5
Lasers or laser systems, Uranitm iSOtOPE SEPATALION ........c.eveveerereruerireeieretetetesesseseeseneeseseesessesessesessesessesesseseesessesensesensesenses 0B001h.6

Lasers, industrial
Lasers, industrial .
Lassa fever virus
LAtNES (CNC) vttt ettt ettt ettt ettt et et e s s e st esese e b e s s e b e s s e s e s ese s eseeses e s es s e s esseseeseseeses s s eseesessesessese s esesesaebeseebensesaneas

Launch apparatus or devices, missile ...9A115a
Launch ground support vehicles..... ..9A115b
Launch vehicle components/structures.
Launchers, projectile.........c.coccceveuene
Launchers, projectile ....

Launching equipment....

Launching equipment
Laying €qUIPIMENT, EXPLOSIVE ..o.ecveieiiieeirietieteieteietetete ettt et es e ste st eseseeteseesessesessenesseneesaseesen e seneesenteseneesensesensesesenesseneesaneeseneane MLA4b
Lead beta resorcylate
LLEAA CILIALE ...ttt b et bt sttt h et h bt e b et e bt st st es et eb bt e a et e b et bbbt bbbt
Lead copper chelates
Lead maleate .......
Lead salicylate.
Lead stannate

LLEWISIEES ..ttt bbbk b ettt ettt
Libraries, of military parametric technical databases..
Lidar equipment (LaSer TAAAT) ......c.cueueiriririeiiiiririieiei ettt ettt ettt ettt a bbbt st b ettt bttt et b seane
Lift fans, fOr SUITACE EfFECT VESSELS .....iiviiuiiriiiieitieeeeteet ettt ettt ettt ettt ete e eae e et et et eete et e eteeseesseasensensensensesesaeaseeseeeas
Light gas guns ......cccccveeeveenecinennnne
Light gas guns (multistage) systems

Light SYStEIMS, UNAETWALET ......cviiiiteiiiiiieteieteiirt sttt ettt b ettt et ettt e st e b s es et st e b s es et st bbb eae et ebebebene et esebenen
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Light SYStEMS, UNAEIWALET .......veuiuiiiteteieniiiet ettt ettt ettt ettt b st b ettt be b es ettt et be st b et e b e sttt e s ebes et s st ebebe sttt stebenenens 8A002¢g
Light-weight reduction gearing, marine transmissions .8A0020.1.d
Lightweight composite or foam mirror structures..... ....6A004a.3

Lightweight monolithic mirrors..........c.ceeueueee. 6A004a.2
Lightweight turbofan/turbojet @NZINES...........c.eouiuiriiiriiiiieteete ettt ettt sa et b et b et bbbttt ea e enes 9A101
Linear fOCAL PLANE AITAYS ....c.ccveviieiirieeirieirieteetetiete ettt et sttt ettt e s e ebe st eseseesesses e seseseneeseneeseseeseneesensesensesesseneesesesseneasensanens 6A002a.3

Linear measuring equipment/instruments 2B006b.1
Linear measuring equipment/instruments
Linear position feedback UNItS OF SENSOTS .........eutrtiuirieuiiterieeriee ettt ettt ettt ettt sae e et e st e s et es et esessenesseneeseneesentebensene
Linear voltage displacement transformer (LVDT) based instruments
Linear-angular inspection equipment for RemMiShEllS .........c.coeiriiriiiiiiiii et
Liquid fuels, Military NIZH @NEIEY .....coveiiiiiieiiieiiiere ettt ettt b et st st et e e st et s et et be e eaeneenenas

Liquid 1aSers ...cccoveveveveenriereiecerieeicnes
Liquid or water jet cutting machines (CNC) ..
Liquid oXidiSers. ......ccuvverirerieeerieenieirieinins
Liquid oXidiSers, Various NItrOUS OXIACS ......c.cueueueririeueueiiiririeietetetrtet et ettt stetebe ettt be ettt bt se ettt st bbbt st e bebebenis

Liquid propellant CONLIOL SYSLEIMS . .....c.eueuiriririeteuiirirtetetei ettt ettt ettt bttt ebeses et st ebese st st ebesesese et ebetebeneeasetebeneneas
Liquid propellant injectors
Liquid propellant TOCKEt SIZINES. . ...c.couvvvueueuiuiriiieieieierirtt ettt ettt ettt st bbbttt be ettt b bt se bbb eae et
Liquid propellant TOCKEt EIZINES. .......covivrueueueuiirieteieteier ettt ettt ettt ettt bbbt stebe b st et et e beseseneseebeseseneneaeas
Liquid rocket fuels ........ccoeeeerenvennineiiecne
Liquid rocket propulsion systems & components .
Liquid rocket propulsion systems & components .
Liquid rocket propulsion systems & components
Liquid rocket propulsion systems & components
Liquid rocket propulsion systems & components .
Liquid rocket propulsion systems & components
Liquid Uranium handling SYSTEIMS .........c.e.eutiririrueueriririeieieteirieteteteiets sttt ettt ettt et be et s s bt e st ebese et seebesesenestesenenene
Liquid-liquid exchange columns, for lithium amalgams. .
Lithium amalgam @lECtrOLYSIS CELLS ......c.viuiuiriiirtiieerieirtee ettt s ettt s et e s e e e s et es et e st e st e be e sse e enennenen
Lithium amalgam processing SQUIPIMENT ..........c.eueueueriririeuereuterirtetesesetrteteseseseststetesesese st tesesesesttssesesestatatesebesestatssesesestasssesesesene
Lithium amalgam pumps .........ccccececevecnnene
Lithium hydroxide solution, evaporators for.........

Lithium isotope separation facilities, plant and equipment
Lithium metal, hydrides or alloys
Lithography equipment, mask making for semiconductor Wafer-proCessing ...........ccceeeeererrerieerieerenereeereeereeeeseeeseenennes 3B0O1f
Live cultures, isolated
Live cultures, isolated
Live cultures, isolated
Live cultures, isolated
Location & object detection systems, acoustic .

.6A001a.1.b

Logic arrays, field programmable (FPLA) ..... .3A001a.8
LOZIC ProcesSOrs and ASSCIMDLIES .......c.erveuirieuireeiieteietetetestet st et eteseetes et e et e s te st eseseeseseeseseesessesessesenseseeseseaseneeseneesensesenseneseneaseneas 4A003
LUDTICAtING MALETIALS .....cueveteteieiiieteteiet ettt ettt ettt ettt b ettt et e b s e st e et e b e s esea e et b e b e s e s et et abebebesenea s et ebebeseneasstebenenens 1C006b
LVDT (Linear voltage displacement transformer) based instruments .2B006b.1.b.1
Lymphocytic ChOTIOMENINZIIS VITUS ...e..euiieririeiieteeieteieteietestesesteseeteseetesee et eseseesessesessesessenesseneesesesessesessenesseneesessesensenesseneas 1C351a.9
LLYSS@ VATUS ...ttt ettt bttt ettt b et bt b e et s et b b et b et et eh et bt b et bt st ne sttt es et et e bt b 1C352a.8

M

M1 thickeners for hydrocarbomn fUELS..........ce.eirririeuiiiriiee ettt ettt sttt benene ML8d
M2 thickeners for hydrocarbon fuels....
M3 thickeners for hydrocarbon fuels....

Machine guns & components......... MLla,d
Maching PisStOlS .......o.evvevireeuerieerieireeeeeeie e ..MLla

Machine tool assemblies for equipment of 2B006 & 2B007 ....

Machine tool components for equipment of 2B006 & 2B007 .. ..2B008
Machine tool controller instruction development tEChNOLOZY .........ccueuirieuirieririeiieireeeetee e 2E003a
MAChiNE tOO] CULLING tOOIS......eueteuieiiieiiietitet ittt ettt ettt ettt st e et e e te s et e st ese s esesseseeses et eseebeneesensas et esensesenseseseneesensesensesn
Machine tool feedback units

Machine tool instruction generators = tECHNOLOZY .........covrueiruiiriirieteieierieestee ettt ettt st s et s st s e e esenaeseeaeseebenesnens 2E003d
MaAChINg t00] SHAES .......cuiuiiiiiiiiiiii e 2B008d
Machine tool spindles ............. 2B008a
Machine tools for grinding (CNC).... ...2B001c
Machine tools for grinding (CNC). ...2B201b
MaAChINE tOO1S, E-DEAMI.......c.ocuiiiiiiiiiiiiicieete ettt ettt ettt ettt ettt esb e s e ese b e eseeseeteessessessensesesseeseesseasetsessensensens 2B001le.1.b
MACKINE TOOLS, TASET ......voevivietiete ettt ettt ettt et e et e ettt ettt et et et e et e et e eteeseeaseseesseasensessensesenseeseeseeseesseasessessensensensensenean 2B001e.1.c

Machine tools, numerically controlled .
Machine tools, numerically controlled
Machine tools, Water/Other HQUIA JEt ........c.eviiririeueieiiieieie ettt ettt ettt es
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Machines for MILLNG (CNC) ...c.oiiiieueiiiiiieieiei ettt ettt ettt ettt st e bbbttt bebebe sttt etebeseseentetebenene 2B001b
Machines for milling (CNC)... ...2B201a
Machines for turning (CNC)... ...2B001a

Machining centres (CNC) ... ..2B001
Machining CENLIES (CINC) ...ttt ettt ettt bttt b et eh bbbt s b et ettt eb et e st et e b et eb et eb et eb et e st st e st saeneenen 2B201
IMACKHUPO VITUS ...veuietenietitetitetetettetestetestesesteteseesessesessesesseneeseseeseseeseseeseseesessesesses et eseseneasesses e ses e seseesensesessesensesensenesenesseneas 1C351a.10
Magnesium metal, alloys & powders ..1C002a.2.¢
Magnesium metal, AlloYS & POWARTS. .....c.ceuiiiuiiiiiriiirieiet ettt ettt ettt be et b bbbt sae e enen 1C002b.1.e
Magnesium metal, AllOYS & POWAETS. .....c..euirieuirieiirieiiteiee ettt ettt et b e st ettt eb et e st e s e st ss et es et es et eseabenesseneeseneanen 1CO011
Magnesium metal, alloys & powders....

Magnesium metal, AllOYS & POWARTS. .....c..euirieuirieiirieiiterieeet ettt b ettt b et b et bt bt eb et bt se st et ea e enen 1C228
Magnesium metal/alloy POWAET (FUEL).......o.erieuirieirieirieiete ettt ettt eb et seeneenan MLS8c.5.b.1
Magnesium oxide (MgO) made or coated crucibles. ...2A225a.2

Magnet power supplies, direct current)

Magnetic alloy Strips........cceeeererereenne .... 1C003¢
Magnetic anomaly deteCtion SOTEWATE ..........c.eueiriririetiiiiririeieie ettt ettt ettt ettt ettt et sttt b s 6D003b.2
Magnetic bearings (suspension)

Magnetic bearings (suspension)
Magnetic compensation systems fOr MAZNELIC SENSOTS .......cvveueirirrrueriueriririeteteseentseetereseestseeseseseeststesebese st tssesesesestssesesesenens 6A006g
Magnetic compensation SYStEMS SOTIWATE........coueiiuiriiirieiirtciete ettt ettt ettt sttt b e sa et et enes 6D003b.1
Magnetic confinement CVD equipment................ 3B001d.1

Magnetic confinement plasma dry etching equipment
Magnetic drive pumps.........coccoeeeeeverecreencennenn

Magnetic gradiometers
Magnetic Sradiometers, INEIINSIC. ....c.e.eoirirueueriiririetetei ettt ettt et ettt et b bttt st et b sttt bebes et s e bbb st st bebebese et eaebesesenensene 6A006f
Magnetic metals .
Magnetic pole pieces, AIAMEETr OVET 2 IMELIE .....c..e.evteutrreuirterieiertettetesteteetet ettt st st tes et e e e be st es e st eseeteseebe e ebessesesaeseeteneebeneene 0B001;.4
Magnetic sensor, magnetic COMPENSAtION SYSTEINS .......c.covrieieueriuerirtrieretesirtrteteseeeetsteteseseaestseeseseseatsessesesesesessesesesesessuesesesenens 6A006g
Magnetometer systems .
IMAGNETOIMELETS .......veiiiiitciit ettt ettt s et st ea et b et e s e e ae s e s e es s e s bt e m et ea et es e es e s s e s e e en e enesenas
IMAGNELOIMELETS ... .cevveneetiaeetiteteteie ettt ettt et ettt eb et b et es e b e st eee st es et ebeateb et eb e st eatsa e st et eb et es et entsae st eae st et eatebemtebe st enesaeseetenenenene

Magnetostrictive alloys. ...1C003b
MagnEtrons........ceuevveeereerereererreerieernenens 3A001b.1.a
Mandrels for rotor assembly, bellows forming.. ....2B228a
Mandrels, DEIIOWS-OTIIIIE .....c.eiiuiiiiiietitetet ettt ettt sttt ettt b et bt bt st b et s et e st b et e bt e bt e bt et s e e b et ebe e enenan 2B228¢
MANGANIN GAUZES, PIESSUIE ....veeveeertenerreneeseseesessesesesessentesestesessesessesessestssestasestesentasensesessesessestasestesensesensenesesesseseasenessensssensesenes 6A226a
Manifolds, vacuum

Manipulators

Manipulators, fOr SUDIMEISIDIES .........ccivuiiriiieiiietirie ettt ettt ettt be e s e e st st e st et e st be st e be e ese e eseesenenne 8A002i
Manned, SUDIMETSIDIE VERICLES .........c.oooviiiieeieeeeee ettt ettt ettt ettt eae e st e e te e teeeteeete et e eesseeseeseeteeseeseeseeseenseeseenneans ML9

...8A001a
....8A001b

Manned, tethered submersible vehicles...
Manned, untethered submersible vehicles ..
MAPO & MAPO derivatives .
MAPO (Tris 1 (2 methyl)aziridinyl phoSphine OXid@) ..........coveueriruiriiirieirieirieietce ettt MLS8e.41
MAPO derivatives .
IMATAZING SEECL ......eueieeeieieietit ettt ettt et ettt e s et es et e s e st s e es e et e s et es e e b en s ese st es et es et es e b e st et en s es e st es et es e s ese b eneesenteseneenn

IMATAZING SEEET ...ttt ettt ettt b et bt s s e bt es b e st e bt e bt eh et b b st b et a et bt h et bbbttt ea et etn

Marburg virus................ .. 1C351a.11
Marine acoustic systems .. ...6A001a
Marine engines, diesel...

Marine engines, electric ... ...ML9b
Marine gas turbine engines ............... ..9A002
Masks, integrated circuits of 3A001 3B001g
Mass spectrometers & ion sources (UF6 enrichment plant)..........ccoeoiveiieirieinenicne et 0B002g
Mass spectrometers & ion sources (UF6 enrichment plant)............ccceoiririeieucinininiiiceeniniercccin et seseseeseenes 3A233
Materials development, production & use software .
Materials for military systems balliStiC PrOTECTION .......c.eoveuirietirieiirieirieirie ettt ettt sttt et ebe st s
Materials for reduced electromagnetic TEFIECTIVILY ......c.courueueueuiiririeieieiiriee ettt ettt

Materials for reduced electromagnetic reflectivity...
Materials processing equipment, use technology ..
Materials processing equipment, use technology .. .
Materials processing equipment, USE tECRNOLOZY ......c.corvririeuiuiinirieiciei ettt 2E301
MCT (HgCdTe) crystals & epitaxial WaLers.........ccueueuiiiririiieiciiieeceeree ettt sttt
Measurement equipment, underwater velocity .
Measuring INSIUMENLS OF SYSTEINIS, ......c.vrurveuereuerirtrteteresttrtetetesesetatesesesestteseseseseststesesesesestatesesesestatasetesesesenssseseseseatssssesesesenssseses
Mechanical CamEras, fTAMING ..........ccoiueirieirieiiteir ettt ettt st a st e st se et et e st et es s e b et e st sseseeseseeteneebeneeseneenensenn
Melting furnaces...................
Memory integrated circuits .. 3A001a.4
METCUTY AMALZAIM PUINIPS ... c.veveteuiteeeteeetetet et ertesestese et et etestebesees e sesesseseeses e et eseeseneesenses et es et es et eneesentese s es et eseteneebeneesensesensenn 1B233
Mercury cadmium telluride crystals & epitaxial wafers .

...2B227b

Metal & metal alloy powder production SQUIPIMENT........c.ceveveveuiuiriririeueiiirieieteteietrtrt ettt eeebebes ettt b e ettt st eaebeseseesaenes 1B002
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Metal alloy powders.. ..1C002b
Metal alloy powders..
Metal alloy powders..
Metal alloys
Metal alloys....
Metal alloys....
Metal alloys....
Metal alloys....
Metal alloys....
Metal alloys
Metal alloys
Metal alloys....
Metal alloys
Metal alloys
Metal alloys.....
Metal alloys
Metal alloys
Metal alloys
Metal coAted fIDIE PIETOTINS ........cuiuiiiitetciiiiire ettt ettt ettt sttt bbbt be sttt saebebenens

Metal organic chemical vapour deposition (MOCVD) TEACTOLS ......cuvvrueuereueririeieiereirirteieiesesesteeeteteseseeseetesesesesseseseseseeseenes 3B001a.2
Metal palmates (or octol)
IMEAL PATTICULALE. . ...ttt bbbttt b ettt st et bbbt s bbbttt et bbb et b bt sa et benene
IMEAL POWAECT TUECLS ...ttt ettt b ettt b e s et s e bbbttt e bt e b e sttt et et ene st e seesesenene
Metal powder fuels....
Metal powder fuels....
Metal powder fuels........cccoeeuenencne
Metal powder production equipment
IMEELAL SEEATALES .......cecueeiiiiiii bbbt ML8d
Metal working process tools, die & fixture technology ... ...2E003b.1
Metal-organic compounds, aluminium/gallium/indium...
Metallurgical melting & casting furnace, software for..

Metallurgical melting & casting furnaces.........c..c........ 2B227
Metals with high initial relative (magnetic) permeability .. 1C003a
Metering devices for use with liquid propelling ChAres .........ccovurueuiiriririeieeireeee ettt ML2a
Methyl benzilate...........ccovveevieerieninenieereereeseeene ...1C350.25
Methyl phosphinyl dichloride . 1C350.26
Methyl phosphinyl difluoride..... ...1C350.36
Methylphosphonothioic AIChIOTIAE .........co.ioiiiiiiiii ettt ettt sttt b et enes 1C350.63
Methyl phoSPhONY] AICHIOTIAE .....cveuiieiiieiieieiet ettt b ettt se st et e st et eb et e ae e enenenin 1C350.5
Methyl phosphonyl difluoride (DF)...

Methyl phosphonyl difluOTIAE (DF)......ccc.eoiiuiriiiriiireiee ettt sttt b et b et b et bbb e ML7b.1
Methyl Phosphonyldifluoride (DF)........coeieiieirieirie ettt ettt sttt ettt b et ae et et ese s e s et e s sbenesneneas ML7b.1
Methyldiethanolamine .
MEthyIPROSPRONIC ACTA ......veuviaieiiiciirieeet ettt b bbbt et ea et bbbttt st st et b et et b et e be e ebe e 1C350.55
Microchannel plates, image INtENSITIET TUDES ......c.coueiriririirieiitei ettt ettt sttt et eaese et sneneenes 6A002a.2
Microcircuit emulators .
Microcircuits, silicon/compound SEMICONAUCTOT.........c.coiririeueueiiririeieieiee ettt ettt ettt sttt se et bbb easstebenenens 3A001a
Microcomputer microcircuits

Microcontroller microcircuits
Microcyclus ulei (Syn. Dothidella UIET) ........c.cueiiririeieieiiieieei ettt ettt ettt bbb 1C354b.3
MiCrOCYStINS (CYANZINOSINS) c.evuveueriaieiireeiietestetestetet et estese ettt eteseebesees et ese st ettt eseebeseabeneese e es e e eb et es e besessentsaene et eneebensesensenens 1C351d.10
Microfluorination ion sources........ ..3A233f
Microorganisms, genetically MOGITIEA .........c.c.eoiririiieuiiiiiiee ettt ettt neeas 1C353
MICTOPIOCESSOT TICTOCIITULLS ...vevtuvuiaeeueeteuteteatetestesestese st et eeteseabeseebe st es et eseeses et eseasenesseneeseneebeateb et ebe st ene st ese et eseeteneebeneesensenenes 3A001a.3
Microwave amplifiers, solid state . ...3A001b.4
Microwave assemblies ................ ...3A001b.6

MICTOWAVE ASSEIMDIIES ......c.viviiiitietieeieiteiteteste st e et e eteete st eseeseessess e seseesess e seeseessessessessessensessesseeseeseessessessessessansessesessesseeseeseessessans MLI11
Microwave devices.... ...3A001b.1

MICTOWAVE AEVICES.......euviiiiiiiiicieicit ittt b bbb e bbb b b s s se bbb s b e s n e MLI11
Microwave frequency extenders, mixers/converters . 3A001b.7
Microwave integrated CIrCuit teSt EQUIPIMENL. ........c.eueueutririeieueuiiririeteietterteteieteieae sttt ettt e et b et st et ses e et aebebesesessesebeneneas 3B002c

Microwave integrated circuits................... ..3A001b.2

Microwave modules...... 3A001b.2
Microwave power sources (frequency above 30 GHz) . .0B001i.1
IMICTOWAVE TESE TECEIVETS. ...veuveverietiierietestetesietestetestesestesessesaeseseesesseseseesassesassesesseseasesesseseesesaeseseesessesensesassesensesanseseseneaseneesaneesenes 3A002f
IMICTOWAVE TTANSISTOTS ...evviuveevietieeeetieseestestestessessessessesseeseeseessessessessessessessesseesesssessessessessensansessensessesseeseeseessessessessensansensessensenns 3A001b.3
MILIEATY AETO CIZINES......eueeveeietinieiirtetietestetesteteseetestesetesesseseseseeseseeseseeseseesasseseases e senesses e et eseesenesensesensesensesensesensesessenesseneasenesenes ML10c
Military aircraft
IMIIEATY DIIAZES -ttt ettt ettt ettt b e st b st s s e st et e st et e e b e e e h e s e st s e em e eb e st e b e s ebe s eseeeene et es et eneabeneeseneeneneenen MLI17m
Military cartrid@es & COMPONCIILS ........c.veueuiereieueieeirteseeteseeteseeteseetesteseseeteseesessesessesesseseeseseses e seneesentesessesensesensesessenesseneesanessenene ML4a
Military electronic eqUIPMENt/COMPONENLS .........c.cueueririruerereriririetetestertetetesetest st tesesebestststesebeseset st eteseseatssetebeseseaestetebesesestsassenene ML11
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Military engines & related eqUIPMENt/COMPONENLS.........veveueveuiriririeriiiirirteteteeertetetetetes ettt besese st beseestetebesesesestebebesesestssesenene MLo6k
Military environmental test facilities...........c.cccceueuene .ML18b
Military explosives, propellants & related substances ..ML8
Military flame thrOWers.........coovveveueireniriereeiirieennes ...ML2a
Military half tracks & related eqUIPMENt/COMPONEILS .......c.eeueriiuirieiirieiirteieetetet ettt ettt sae et b e ebese et s st st eaesene ML6d
IMIIEATY REIICOPLETS ...ttt ettt ettt ettt ettt s s e st s s e st et ese et en et en s et e s esesseneesen e senaesensese s ene st eseeseneseneaseneasens ML10a,b
Military helmets ....ML10g
IMIIEATY REIMIEES ...ttt ettt b e bbbt s et et b et e bt e b et b et e b et e bttt se et et etens MLI13c
Military high energy HQUIA FUELS .....c.oouiiiiiiiieiee ettt ettt b et ettt e b et e st s s enesseneeseneetenene ML8&d
Military high energy solid fuels
Military mobile repair shops & related equUIPMENt/COMPONENLS .......c..euerueuirtiirieririerieierteteetee ettt ettt s saeaeeae e ML6h
Military power transfer systems & related SqUIPIMENL ..........c.ooueirieiriiirieieeet ettt ss e sae s steneeaenene ML6k
Military production equipment ............c.coceveeveuenne

Military production technology .
Military propellants..............
MILIATY PIOPELLANLS ...ttt ettt ettt ettt ettt st b b bt st bbb bttt et be bt stebebenene
IMILIEATY PIOPEILANLS ...ttt ettt ettt a bbb e st et e bbbt b et e b es et e s e b e s eme e s et ebeseneae st ebebeseneatesebenene
Military pyrotechnics & components.... .
Military recovery vehicles & related equipmMENt/COMPONENLS.........c.ceririrueueueiriririeteietrtrieteteieert ettt eeseetenenene ML6e
Military SIMUlators & COMPOMNEILS .........eueueuiiririeteiiriirtetetesestrertetetes s et etebeses et st teseseseseatesesebeseaeasesebesentaeasetebeseneaestebeseseneatesebenene ML4a
Military smoke projectors/generators
Military trailers (ammunition) .............ccccoeeuennne.
Military training equipment, accessories/components
Military type armed/armoured vehicles & related EqUIPIMENL. ........ccviuiiiiiriiiriiiriere ettt ML6b
MilItary VENICLE SUSPEINSIONS .....c.cvtietiuiriiteteieatirt ettt ettt ettt bbbttt b et sttt et eb et e b e b s st st et ebeses et st et et b ese st tabebebentaeas
Military vehicles & related equipment & components
Military WeapOn SYSTEIMS SOTIWAICE........c.eeuiuietiietirieiirteit ettt ettt ese sttt ettt s e b et et et et e et e s es e sse st esen e et ensesenseneaseneaseneeseneasenene
MIllMEIIE WAVE AEVICES ...ttt bbbt
Milling machines, (CNC) with two or more co-ordinated axes
Milling machines, (CNC) with two or more co-ordinated axes
MINE CONTIOL EQUIPIMENE -.....cviuieiiiieiiiieteteie sttt ettt et b sttt et beses et st bebeb st st b e b b eb e et b et b ebe s et st et beses et st et ebeseae st et ebesebentaetenene
Mine decoying equipment
Mine detection equipment....
Mine handling equipment ...
Mine jamming equipment....
MiINes & COMPONENLS, EXPLOSIVE .....eveuireiuietiietiietiite ettt ettt ettt e st ettt et e st eb e es e e e st st es et es e benesseneesen e et en e et eneebe s ene st esessenesenenne
Mirror assemblies/segments, space assembly....
Mirror characterisation equipment, TeflECtOMELETS. .. ....c..euiriiuiriiirtiiiei ettt sttt et see e eaes
Mirror control equipment, phased aITAY/SEEIMENL...........c..c.erieirieririeirteireeeet ettt sttt eb e st st st e st st eseete e ebeneeaeseenennes
Mirror positioning gimbals .............ccceveerreverieeniennne
Mirror structures, lightweight foam or composite type...
Mirrors, actively cooled or heat pipe cooled.............
MIITOTS, DEAIM STEETINE .....vvevvetineeteeeiieieitetesee sttt te st ese st ettt eseeteseeses e et esees e seseaseseseneeseneesen e et eneesenses e s eneaseneeseneeseneeseneesensenennas
Mirrors, optical
Mirrors, optical
MiSSIlE (USADIE) GUIAANCE SELS.....c.eiveuirieuietirietisieteieer ettt ettt ettt e st te st e st ese e esenees e e et e sese et enesseneeseneesensesensenesseneaseneasen
MiSSile ACtIVATION EQUIPIMEIT .....vevviuiniieteteteitirtetetes ettt teses st stetebesesest et besesese et et etebeseaeasetebeseneas et ebebenentasesebeseseaeatebebesesentatasenene
Missile control equipment....
Missile handling equipment.
Missile telemetry, remote control ..
Missiles & missile components ..
Mixers, batch & continuous..............
Mixers, microwave frequency extenders...........
Mobile repair shops & related equipment, MILIAIY ..........c.ccioiriririeuiirinirireceee ettt et et nenene
Modelling/simulation of gUuidance SEtS, SOITWALE ............erieiiieierieiirieeseeee ettt ettt a et e bt be e esenseseneenan
Models, military
Modules, microwave
Modules/assemblies, fast SWItChing fUNCHION ........ccovveiiieiiieieiiieeee ettt s e sae s b s be e eseseenenaas
Molecular beam epitaxial growth equipment using gas sources .. .3B001a.3
Molecular beam mass spectrometers ... ....3A233e

Molecular laser isotopic separation plant .............ccocecvvvenenene. .0B001a.7
Molecular laser separation process equipmMEnt & COMPONENLS .......cvveveueririrueuerereerirteresesesertreesesesesesestesesesesesessesesesesenessesesenens 0B001h
IMOLECULAL PUIMIPS ...ttt ettt bttt s et et e b et e b e e e st e e st es et e st bene e s eneesen e et emeeb e s eb et eneesene et eneeteneebeneesenseneneas
Molybdenum & tungsten metals alloys .
MONILOTING SYSTEIMS, TOXIC ZAS ....euvuvuvrreuiririreetetesetrtetetesesesteteseses et steseseseaestetesesebest et esebeseata s et ebesesea s st ebebesea et etebeseseatstebesebenesatas
IMONKEY POX VITUS ..cuvuieeiietinietenietetettstesestesteteseeteseebe s et e seeseeseseeteseebeneese e ese s es et es et es e seneesentes et es et es e senesaenteseneebensebenseneaseneas
Monolithic integrated circuits, industrial. ...3A001a
Monomethyl hydrazine ...........c.coeueunee .ML38a.18
Monospectral imaging sensors 6A002b
MOTTArS ....oviieviieiiieeieeene ...ML2a
IMOTION SIMULATOTS ....iueuiitieieiiirteteiet ettt ettt ettt ettt a bbbt s e bbbtttk eb ettt et eb b st st et b b eb et st bbb st setstebebeneaeas 2B120
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MOotOr Stators ........cccevvvevveeericrieceennen .0B001b.10
Movable n0zzle cONrol SYSTEMS, TOCKEL........c.cuitiriiiirieirieietei ettt ettt sttt b et b et s et se et eb e ebe e se e 9A008d
Multi-chamber central wafer handling systems.. ..3B00le
Multi-element detector arrays............cccceeeneee ...6A002a.3
Multi-element photodiodes & phototransistors ............. ...6A002a.4
Multi-layer hetero-epitaxial material substrates & wafers .......... 3C001
Multi-layer masks (with phase shift layer), for integrated circuits ..3B001h
Multichip integrated circuits, industrial..........c.ccceveireinernennnne ..3A001a
Multilevel security capability, equipment ..................... ...5A002a.6
Multimode optical fibre & cables, high tensile Sren@th ..........ccovviiieiiininirieiccc e 5A001c.1
Multiple seal valves incorporating a leak deteCtion POIt.........co.eiiueriririeirieirieinieire ettt et 2B350g
Multipoint initiation systems .
MultiSPectral IMAZING SENSOTS ......vvviviiriieieteeiirtrtetetesttrt et eteses ettt beb st sttt esebes et s et et ebesea e st etebebebeat st et ebebesenetatetebesesetstebesenens
Multistage LGt ZAS QU SYSTEINIS .....uerueuiruiuietiieteteiert ettt ettt ettt et st ese sttt es e bt e be st e b et eb et eb et e bt s b e st saen e eb et eb et ebe b ebe st enesaeneenes
Multistage light gas gun systems ...
IMIUSEAIA GAS ...ttt bbbt

MY COPLASINA MY COTACS ......veniniieteteiee ettt ettt ettt ettt bebes s et b et st et b e b e b e s et e et e s ebeseseat et b e besesen et b et ebeneseasasetenan

N

N,N-dialkyl amMiNOETRANE-2-01S.....c..cuirieiirieiirieiiitee ettt ettt ea et bt e bt eb e st e st st e st et e s et es e e b e e ebeneesenes 1C450b.5
N,N-dialkyl aminoethane-2-thiols . ...1C450b.6

N,N-dialkyl aminoethyl-2-chlorides.. ...1C450b.4
N,N-dialkyl phosphoramidic diRALIAES ...........c.erueiiiriiiiieee ettt st ettt 1C450b.3
N,N-diethylaminoethyl-2-ChIOTIAE. .........c.cccoiriiiiiiiiiiicc ettt 1C450b.4
N,N-diethylaminoethyl-2-chloride, hydrochloride. ...1C450b.4
N,N-diisopropyl-(beta)-amino €thanOl .............cceirieiieiriiieee ettt ettt sttt et sa et e enes 1C350.27
N,N-diisopropyl-(beta)-aminoethane thiol .............cccoieiriririeireieeeeee ettt s e s e senene 1C350.12
N,N-diisopropyl-(beta)-aminoethane-2-thiol hydrochloride ...1C350.12
N,N-diisopropyl-(beta)-aminoethyl ChIOTIAE ..........ccoruiiriiiiiiiiiice ettt 1C350.11
N,N-diisopropyl-(beta)-aminoethyl chloride hydroChloride ............cceivieireiieiiieeeeee e 1C350.54
N,N-dimethylaminophosphory! dichloride ...1C350.57
N,N-dimethyl phosphoramidic diChlOTIAE ..........cc.ciiuiiiiiiriiiiciicec ettt sttt 1C350.57
N,N-dimethylaminoethane-2-thiol hydroChlOTIAE ..........ccceoiiiriiiiiiiieee et 1C450b.6
N-butyl ferrocene & other ferrocene derivatives....

N-MELhYL P NIETOANTINE . ..ottt ettt ettt ettt bbb bbb bbbttt et beses MLBf.13
NANOCTYSLALIINE AL10Y SEIPS .. .eveuieiietiietitet ettt ettt b et st s e se ettt et e e b et e st s e es e et e st et en e e b ensebeneeneseeneeseneebeneane 1C003
Natural uranium..................... 0C001
Naval eqUIPMENt OF COMPOMNEILS. ......vveveuirirteteteteattrteteteresertreetesesestststeteses st st tesesesestaeteaeseseseat st etebestatstesebesebeat st tesebesesttatesebesenens ML9
Naval vessels, with or without armaments OF fILHNES. .......cooueriiiriiirieiie ettt bt sttt ene s ML9
Navigation equipment, Military ..........ccoceveeererereennnne. ML9e

Navigation systems, equipment & components, inertial ..
Navigation systems, equipment & components, inertial .
NDT (non-destructive test) inspection equipment (3D) ...
NDT (non-destructive test) inspection equipment (3D)...

Neodymium lasers.. ...6A005c.2
INCOAYIMIUIT LASETS ... vttt ettt sttt ettt ettt st e st s e e st et e st b e st e se e es et e st s es e s es e b ese s esessenteseseeseneeseneese s esesesesesensesesens 6A205f
Neopentyl (diallyl) oxy, tri (dioctyl) phosphato titanate (LIC 12). ML8e.30.a
INEPIUNTUM=237 ...ttt ettt ettt e e bt s e bbb et a s s st es s ebeneseae s eaenen 1C012b
INEES, SUDIMATINEG ...ttt ettt ettt ettt b et e e bbbttt sa bbb ta et e e b st s et se bbb ettt et et b sttt st et ebeseae st eaenenene ML9d
INEES, EOTPEAO -ttt ettt ettt b b ea et e bbb st st e bbbttt b et b sttt et b b ea et et e b e b st s et st bbbttt benene MLO9d
INEEWOTK ANALYSETS ..c.cveteeiteieteiei ettt ettt ettt ettt s bt e sttt es et es b e st s s e st et en e e b e s es et enessen e esene et eneebentes et eneaseneeseneesenes 3A002¢
Neural computers/assemMbBIIES/COMPONEIILS .........e.irverirrerieteieteieterteseeteseeteeeteseeseseeseeesesesesseseesesesseseeseseesensesessesesseneeseneesensesenes 4A004b
Neural network integrated circuits

Neutron detection and MEASUTINE INSIIUMEILS. .......cveutrterirteirteeeteeetetetestesertesesteseesestesesesessesesseneeseseesensesessenesseneeseseesensesenseneas 0A001j
NEULron ZENErator SYSTEIMS & tUDES .......cuiveuirieirieieteieteietestetesteestestetesteteseesessesesseseeseseesessesensesesseneeseseesensesensesessesesseneeseseesensane 3A231

Newcastle disease virus
Nickel alloys and powders
Nickel alloys and powders
Nickel alloys and powders .
INICKETL AIUMINIACS ...ttt b e bttt ettt e st b e e b e s st s e e st e e bt es e s es e sbeneesene et enteb et esessenessenenen
Nickel metal (made from powder metals/alloys/powders)
Nickel metal (made from powder metals/alloys/powders)...

INICKE] METAL POWARTS ...ttt ettt b ettt ettt et b e h et et bbb sttt et et e st s et b et e b e sttt et ebeseneaeaeetebenene
INICKEL MELAL POWAETS......euveeieeiieieiieieiiete ettt ettt ettt s et et et e s e st e ses e ssese et e s eetenses e s entssene et ene et enses et enessenesseneesenaesensans
Niobium (Columbium) alloys and powders. ... 1C002a.2.b
Niobium (Columbium) allOYS/POWAETS ......c.coirurueueuiuiiririeieieirriete ettt ettt ettt ettt sttt se ettt st et b senens 1C002b.1.b
Nitratomethylmethyloxetane (NMMO or poly NIMMO) ......c.coueirieiriieiiieieieerieesieteeeeeteeeseseene st sseseeseaesessenessenesseneeses ML8e.28
Nitrided niobium-titanium-tungsten alloy crucibles...... ..2A225a.2
Nitrogen dioxide (dinitrogen tEtrOXIAC) .......veueueuiriririeteiiiirieiet ettt ettt ettt ettt bt sa ettt benene ICl11a.3.b
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INTTOZEI IMUSTATAS ...ttt ettt ettt b bttt et b sttt et b b s st et e bbb ea et b e bbb eat et et e b e sttt et et ebesene e etebenene ML7a
Nitroguanidine (NQ) ......ccceverveenieerenirieinieeeeeeneeene 1Co11.d
NMMO (Nitratomethylmethyloxetane or poly NIMMO).. .ML8e.28
NNTA (3 Nitro 1,2,4 triazol 5 0N€ OF NTO)....c.ccueiiiiieiiieiiietirieesiee ettt esse e sseseesesaesessesessesessessesassesessesessesessesssseneasas MLB8a.17
Noise cancellation Systems fOr VESSELS, ACHIVE.....c.euiriiuirieiirieiirieiriee ettt sttt ettt enes 8A0020.3.b
Noise reduction equipment for VesSels, aCOUSTIC MOUNLS ..........oveieieriereririeieieieeeietesterestere e steseeseseeseseesesesessesesseseeseneens 8A0020.3.a
Noise reduction systems for vessels, active .8A0020.3.b

Non-composite ceramic materials, tECHNOLOZY .......cccvueriruiririiriiiiieiite ettt ettt st sttt b et
Non-destructive test iNSPECtioN SQUIPIMIEIIL, .......c.veuirveuiruerirteirteietetetetetertesertese et etestesestesessesesseneeseseeseseesestesensesessesensesessesessens
Non-destructive test inspection equipment, rocket motor .. .
Non-fluorinated POlymeric MANUFACTUIES ..........c.ertiiriiuirieirteieteet ettt ettt ettt ettt st eb ettt sb et b eenes
Non-fluorinated POLYMETIC SUDSLANCES .......c.erveuirieuirieietiieteietert ettt et ettt sttt ettt be st st e es e st eseeteseebeneebe e esessesenseneaseneane
Non-linear optical materials..............

Non-planar absorbers...........
Non-tunable solid state lasers ...............

Nozzles, aerodynamic i1SOtOPE SEPATALION .....c....cvueueuirirteuertiirirteteteteattet ettt ettt etebesestst st ebeses et tetebes st e st tesebesettstebebeseneses
NOZZIeS, fOr PYTOITIC AEPOSTLION ........euiuiitieieiiittetet ettt ettt ettt ettt et b ettt et e b e st st ebebesea s eaebesesentaeebeseseneeanas
Nozzles, rocket motor (liquid) ...
Nozzles, rocket MOLOr (IGUIA) .....cveuiiririeiiiiiririeteie ettt bttt sttt sttt b ettt et bt saetebes
Nozzles, rOCKet MOTOT (LIGUIE) ....cuvuvveieuiniiieieteie ettt ettt et b et b et s e e bbb e e et et et b se e s esebenenens
Nozzles, rocket motor (liquid)
NQ (Nitroguanidine) .........coceeveveeeerennnnen
NTO (3 Nitro 1,2,4 triazol 5 one or ONTA)... .
INUCLEAT GIAAE GIAPIILE ...ttt bt h ettt et et s e b e e be e es et eb e eb et e s et e st e s en e es et eb et eb et esentenenseneenen
INUCIEAT NEAL SOUTCES ...ttt bbb
Nuclear reactors & reactor components .
Nuclear reactors fuel element fabrication plant/@qUiPIMENLt...........c.cveirieirieirieirierer ettt eseeenes 0B005
Nuclear reactors fuel element reprocessing plant/@QUIPIMENT . .......c.covvveueueueriririruereuerirtrieeeieseereseeteses et sese s beses et seesesesesenes 0B006
Numerical control for machine tools - software .
Numerical control for machine tools = tECANOLOZY ......c.viveuiiuiiiiieiiet ettt sttt nes 2E003d

@)

O ethyl 2 diisopropylaminoethyl methylphosphonite (QL) .........cccccirieirueuiiiriririeieieiirieieieeenseeeeeer e nenene ML7b.2
0,0-Diethyl phoSPROTOGItNIOALE. .......cveieuiieiieieiieteiieteteieee ettt ettt se e se st eseeseseeseseesensesessesesseseeseneesensasens 1C350.61
0,0-Diethyl phosphorothioate..........cc.cccccovrerueuenee 1C350.60
0,0-diethyl S-[2-(diethylamino)ethyl] phosphorothiolate. .1C450a.1
O-alkyl alkyl - phosphonofluoridates ..............cccovereenene
O-alkyl N,N-dialkyl phosphoramidocyanidates....
O-alkyl O-2-dialkyl aminoethyl alkyl PhOSPRONILE...........ccoiriiiiiiiiiiiiecce et
O-alkyl S-2-dialkyl aminoethyl alkyl phosphonothiolates.
O-chlorobenzalmalonONItrile (CS) .....oieviieriiieieieieteieertee sttt e ettt ese st ese et esesbeseebe st ese s eseseesessesassesesesessenessanaesensesensans
O-chlorobenzylidenemalononitrile (CS)........ooiiriiriiiirieeriee ettt ettt ettt st ettt et es et e st ssene st eneeseneebeneane
O-ethyl N,N-dimethylphosphoramidocyanidate (Tabun).................
O-ethyl S-2-diisopropylaminoethyl methyl phosphonothiolate (VX).
O-ethyl-2-diisopropylaminoethyl methylphosphonite..................
O-isopropyl methylphoSphONOCHIOTIAALE .........ceiveirieirieieieieieieee ettt ettt et sesessenesseneas
O-isopropyl methylphosphonofluoridate (SATIN).........c.coveueuiiririririeiiiece ettt et sttt
O-pinacolyl methylphosphonofluoridate (Soman)
O-pinakolyl methylphoSphONOCHIOTIAALE .........ceoveirieiiieieieieieeee ettt ettt ettt s s s eneeseneas

Object detection and 10cation SYStEMS (ACOUSLIC) ......c.eueuerrrirueueriiririeieietetrteteeeteiestststesesesest et bbb et st s b s eaestssesesesenesessenene 6A001a.1.b
Ocean salvage SYSteMS........cevveeruerereeeerereeennene ...8A001e
Octahydro 1,3,5,7 tetranitro 1,3,5,7 tetrazine. ...ML8a.7
Octogen (Octahydro 1,3,5,7 tetranitro 1,3,5,7 tetrazine). ...ML8a.7
Octogene (1,3,5,7 tetranitro 1,3,5,7 tetrazacyclooctane). ML8a.7
Octol (metal palmates)............ ..ML8d

On board weapon control systems ...ML5a
Operating system development tools/cCOmPIlers as SOUICE COUE ........cueueuiirirurieueiiiriirieieeie ettt seaeas 4D003a
Operating system software, development t00lS & COMPILETS .......e.eeviiririeirieirieieieieteee ettt enene 4D003a
Operating system software, multi-data-stream processing equipment ...4D003a

Operating systems for real time processing eqUipment, SOTIWATE ...........c.ccceiririeieuiirrieieieerreeee ettt senens 4D003d
Optical (Infrared) tracking (range) radars
Optical components for lasers
Optical components for lasers, ...6A004b
Optical components, space-qualified ...6A004c
OPHICAL COMPULETS ..ottt et ettt bttt ettt b bttt st b s ea et et e bbb et et e b b sttt et et b e sttt et e b e sttt et et ebesen et etebesestesaebebenens

Optical CONIOL EQUIPIMENL.....c.coviuiitiietiieiirteit ettt ettt ettt sttt bbbt st es et e st e st e b et e s et et et et et eb et eb e et e st saese et eneeb et ebensene

Optical detectors & sensors .
Optical detectors, radiation hArdENEd ..........cooeueueiiiiniriiieiiiiicc ettt ettt ettt sttt 6A102
OPLICAL EQUIPITIENL ...ttt ettt ettt ettt ettt et eb et e be e ebe st es et eb et es et es e e b et eb et eb et eb et eb et ene st ese et e st et eaeeb et ebe e eaeeen 6A005f

...6A005¢
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OPHCAL EQUIPIMEIL ...ttt ettt ettt b ettt b b eh ettt b bt s etttk e bt sttt et e b s s et et et e b e s ea et et bebesene st et ebesenens MLI15
Optical equipment ................

..6E003a.2

Optical fabrication technologies .......... .

Optical fibre & accessories, communications. SA001d.1
Optical fibre & accesSOTIES, UNACIWALET USE........coveuertiuirteuirieirtetetetetert et ettt et ettt et ebe st eue st ese et et ebes e e b et ebe st esesaeseeteseebensenens 5A001c.2
Optical fibre characterisation SQUIPIMENT ...........oeveirieuirierieerieesteteeteeteteeeteeese st esesteseeseseeseseeseeesesaesesseseseseesensesensesansesessesessens 5A001a
Optical fibre couplers or connectors for underwater use. 5A001c.2
Optical fibre couplers or conNEctors fOr UNAETWALET USE......c.coueriruiriiirieiirieiirieietet ettt ettt sttt ettt ebe st see et eeb e ebenaene 8A002¢
Optical fibre ManufaCturing SQUIPIMENE ............etetiuireieterieert ettt ettt es ettt te s et e st ese e et et esessebeseseasenessene et ennesenseneasens 5B001a
Optical fibre preforms

Optical fibre sensing elements, hYAIOPRONES ...........c.eouiiriiiriiiiiiice ettt 6A001a.2.a.2
Optical fibres/fibre Cable, fIUOTIAR .......c..ouiiiiiieiet ettt ettt bbbttt st et et e st et e st b e e ebe e eseneas 6A004f
Optical fibres/fibre cable, sensing.. 6A001d.3

Optical integrated Circuits ..........c.cceeunee.

Optical materials, with non-linear characteristics . 6C004b.3
Optical MITTOTS (TEIIECTOTS) ....euvvviuiuiirietetciti ettt ettt bttt ettt bttt et eb bt st bbbt s st ebebenens 6A004a
Optical MITTOTS (TETIECTOTS) ...euiitetitiuiiietetet ettt ettt ettt ettt ettt b ettt ettt et be st et et e b e s st st b e b ebene et es et ebenenea 6A005¢.1
Optical sensor cryocoolers

Optical sensors - flight control SyStems - teChNOLOZY ......c.c.ciriririiueuiiriiiiiicictrr ettt 7E004
Optical SENSOrS, OPHCAL FIDIE......c.eouiuiitiiitiici ettt b ettt ettt b et eae e 6A001d.3.a
Optical surface coating/treatment technology ... ..6E003a.1
Optical surface irregularity measuring equipment 1B006d
Optical switching software............cccovveeueuecnne. 5D001d.3
Optical SWItChING tECRNOLOZY .....c..cuiieuiiiiirieirte ettt b bbbt s e st e st et e s e b et e st st eneeseneeteneenennene SE001c.3
Optical-electro shutters, Kerr or POCKEL CELLS .......c.c.iiriririiiiiiiieicieciec ettt 6A103b.3.c
Optics, (optical components)

Optimisation of rocket systems trajectory teChNOLOZY ........covovvueueucuiiririiiiieiiiriee ettt 1E104
Organic fibres & fillamentary MAtErIaAlS ..........c.eueueuioiririeieieieee ettt ettt sttt ettt b seneas 1C010a
Organic high explosives .

Organo metallic COUPLING AENLS .........c.cueuiiririeieieiiriete ettt ettt ee bbbt e e s s enenne ML8e.30
Organo-Metallic COMPOUNAS .......c.eoiririiieuiiiiririetet ettt ettt ettt ettt b bbb bbbttt et bttt et ebebes et st et ebeseae st eaebenene 3C003
Oxalyl chloride.........ccecenenennee 1C350.65

Oxide matrix reinforced materials . .1C007f
Oxygen difluoride ................... ..ML8d
OXYygen EQUIPIMIENE, AITCTATE. .......eiitiiitirieiirie ettt et ettt bbbttt a ettt et et eb et e b e st ebe st e st st eb e et e st ebe e naene ML10i
OXYZEN L0AINE (O1-1) LASET ...ttt ettt et b e bt b et s b e st et e st et e et en e ebe e ese s ese et esenbeneaseneanens 6A005a.5
P

Para-hydrogen Raman SHIfteTS ...........c.ccooiiiriiiiiiiniiecire et ettt n e 6A105¢
Parachutes, military "

Parachutes, military
Parachutes, military

Paragliders .......ccoveveevieinieieeceeeeeeee

Particle beam directed energy weapon systems.
Passive acoustic SyStems ........ccceeervervreereeeennes 6A001a.1
Passive sensors, direCtion fINAING SYSTEIMS .....ccveuirveirieirieieteieteiet sttt ettt et ettt ese et et e besessenessenteseneesensesessenesseneeseneesen 7TA115
Pasteurella pseudotuberculosis var pestis (YErsinia PESLIS) .......coueueveueirirurueteueriririetereretriseeseseseeseesesesesesessesesesessseeseseseenes 1C351c.13
Pathogens, animal

Pathogens, genetically modified MICTOOTZANISINS .......c..eveieiiietirieiirieirieieteeetete ettt st e ese e esesseseeseseeseneeseneesenes 1C353a
PathOZENs, NUMAN ....c.coooiiiiiiiiiiiei ettt bbbttt bbbttt st b bbb b bt st bbb et et 1C351
Pathogens, military. ...ML7a

Pathogens, plant .. .
PBAA (Polybutadiene-acrylic acid) ........ Cl11b.3
PBAN (Polybutadiene-acrylic acid-acrylonitrile) .
PCDE (Polycyanodifluoroaminoethyleneoxide) ...

PCDE (Polycyanodifluoroaminoethyleneoxide) .ML8e.31
PEEK (POLYether €ther KETONE) ........cevuiiiiiieieietiieierieeee ettt ettt bbbt sttt es et et be e ese e enenas 1C008c.1
PEK (POLYENET KELOME)......eueetinieiiieiirieieteete ettt ettt ettt et be st s et ese e et eneese s esessene st ene et eneeseneeseneenensenennas 1C008¢.3
PEKEKK (Polyether ketone ether ketone ketone). 1C008c.4
PEKK (POlyether KEtONE KETOME) ... ..ecuiuiieiiieiieieiiiteisieiee ettt ettt sttt ettt s a et ettt et es e s et saeneanen 1C008c.1
Penetrators/connectors (fibre Optic), MULL..........coriiirieiieieeeee ettt b et be e eneneas 8A001c
Pentaborane & derivatives ...........ccccceveeveeeceernenencae ...ML8a.6
Perchlorates composited with metal/high energy fuels....... ...ML8a.3
Performance improvement software, navigation systems .. ....7D003a
Performance improvement source code, NAVIZAtION SYSIEIMS .......c.coururueueueriririeieterenirireeteseseesestesesesesestesesesesesesseseseseesssseseseneas 7D003b
Peste des PELitS TUIMINANTS VITUS ....cveutteuirteuirteitetetetert et st ettt et teteseebeseste st et st eb et eb et es e b e st sa et eseseeb et es e s esesae st eaene et eneebesebenteneas 1C351a.10
PGN (Poly(nitratomethyl oxXirane or POLY GLYN)....c.cccoiiiiiiiriiinieieiininieieieetr ettt ettt ettt st ML8e.33
Phased array antennae (1IN TAAAT) ........c..eereirieiriee ettt b ettt ettt bt es bt e bt eb e st e bt e bt et et sbe e eseees 5A001d
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Phased array antennae (IN TAAAT) ........c.ccoiriiieieueiinrieie ettt bttt ettt be bt s e bbb sttt et bebe sttt etebesenens 6A008¢
Phased array/segment mirror control equipment... .6A004d.4
Phenylacyl chloride (w-chloroacetophenone) (CN). ..ML7¢.3

Phenylene, lubricating fluids..........cccccocoerruenenene ... 1C006b
PROSZEIE. ...ttt ettt b et b et h et h bt bt b et e h et bt b bbb h e bbbt b et a et ea et etn 1C450a.7
PROSPRALE ZIASS ...vvveviieiiieiieiet ettt ettt ettt ettt ettt s et e st et e st et e st et e a e s s e Rt s e Rt et e st et e s et e st s et eae e es e s ene s es e beneeneneenenean 6C004e
Phosphonic acid, methyl-, (5-ethyl-2-methyl-1,3,2- dioxa-phosphorinan-5-yl) methyl methyl ester, P-oxide). .1C450b.1
Phosphonic acid, methyl-, bis((5-ethyl-2-methyl-1,3,2- dioxa- phosphorinan-5-yl) methyl ester, P,P’-dioxide) ............. 1C450b.1

Phosphonic acid, methyl-, bis(3-(trimethoxysilyl)propyl) ester 1C450b.1

Phosphonic acid, methyl-, compd. with  (aminoiminomethyl) urea (1:1) .. 1C450b.1
Phosphonic acid, methyl-, methyl 3-(trimethoXysilyl)-propyl €SI .........ccceueriririririeirieirieeeiee ettt 1C450b.1
Phosphonic acid, methyl-, MONOAMMONIUIM SAIL.........ccoeuiiriiiiiiiiirieree ettt ee ettt ene e 1C450b.1
Phosphonic acid, methyl-, monomethyl ester, monosodium salt . 1C450b.1

Phosphonothioic dichloride, ethyl-....... .1C4500b.1
Phosphor bronze or copper mesh packings. .
PhOSPROTUS IYAIIACS ...ttt st bbbttt bttt b et s e bbbt netes
PhOSPhOTUS OXYCRIOTIAC ......cutiiiiiiiiiiciiete ettt ettt b et et sttt b et bt ae st bt e enes
Phosphorus pentachloride

PhoSphorus PentaSUIPIIAE. .....ccveveviuiiirieiciei ettt ettt ettt sttt ettt e bbb 1C350.47
PhOSPROTUS tHICHIOTIAE ...ttt bbbttt ekt s et be st e et b sesene e 1C350.7
Photocathodes .6A002a.2.b

Photodiodes, single & multi-element semiconductor type. ...6A001a.4
Photographic still cameras, underwater ....................... ....8A001e
PROtOMUILIPIIET TUDES ...ttt sttt b et b et b et e bt e st b et b et e s et es et eb et e st et eness et eseneenen
PhOtOMUIIPLET TUDES ...ttt bttt b ettt ettt st b ettt b bt st aebeaenenea
Phototransistors, single & multi-element

Photovoltaic arrays, space qualified or radiation hardened...............cccoeririririciiiiininiiciece s 3A001e.1
Physical test models/test results, directed ENergy WEAPOMS.........c.vveveueiriririeteuiiririeteieiestristete st sttt ettt bttt seetebeseaeneees ML23e
Picrylaminodinitropyridine (PYX) .
Piezoelectric polymer & COPOLYMET, COMPONENLS..........ccceurueueueuiirieeeieteieeeeeeeeeteiese e sesesese st seae st et sese e e e st s seseseseeseneneas 1A001b
Piezoelectric sensing elements, hYArophones..........c.cocovirieieiiirinirieiiieieec ettt 6A001a.2.a.2.b,c
PINACOLOMIE ...ttt 1C350.39
Pinacolyl alcohol..........ccoveiriiriieececee 1C350.28
Piping, multi- walled incorporating a leak detection port ...2B350h
PISTOLS . b bbbttt MLla
PiStOLS, MON-TMILIEATY ....cvieetieieteiet ettt ettt a ettt b et h s e st s s eme e e e st et e st b et e b e s e s e et ene et es et esebeneasenesaeneenen ML901a
Planar absorbers

Plant pathogens, DACEIIa OF fUNGI.......c.eoiiuiriiiiriiier ettt ettt ettt b ettt s a et bbbt bt sb et saeneenes 1C354
PLAS (Programmable LOZIC ATTAYS) ....c.eeveueereriereirrerieserieseeteseatesesteseeseeesetesesesessesessesesseneesentesensesessenesseneeseseesensesensenesseneases 3A001a.8
Plasma atomisation & melting furnaces .. ...2B227b
Plasma dry etching equipment.............. ...3B001c
Plasma enhanced CVD equipment ...3B001d
Plasma enhanced or plasma assisted CVD productlon equlpment ...................................................................................... 2B005a.1.c
Plasma iSOtope SEPATAION PLANT ...........ccuiuiuiiiiiiiiiiiiiciciete ettt bbbttt

Plasma separation process equipment & components. .

Plasma separation RF 1010 €XCItAtION COLLS ....uiuieuiieuirieirieieieietiieeste sttt ettt st et et e et b e se st e st sseseeseneesensenenseneas

Plasma spraying production equipment, with controlled atmoOSPhEre .........cceeueueiriririeeirireece e 2B005d
Plasticisers, MILIATY .......c.cceveeerieirieireeeceieee e

Platinized catalysts.
Plutonium .........cccccceoeviviccininnnnne
Plutonium metal production systems
Plutonium nitrate conversion systems ...............
Plutonium-238 in any form with assay over 50% .
PRCUMALIC LYTC CASIIES .. euvviuteuitenirtenietetetetet e teteste st et e st etestet e e ese s esesses e et es e et es e b eae e s e s es e s es e et es et es et eneaseneesene et ene et entes et enesseneasenensenn
Pockel cell electro-0ptiCal SHULEIING .........e.irveririeirieieieietee ettt s et s st e s e b e s e seneeseneesesesensenn

Poly 2,2,3,3,4,4 hexafluoropentane 1,5 diol formal (FPF 1) . .
Poly 2,4,4,5,5,6,6 heptafluoro 2 trifluoromethyl 3 oxaheptane 1,7 diol formal (FPF 3) ......ccccoviininiiineineeceeeee ML8e.17
Poly GLYN (Poly(nitratomethyl oxirane))
Poly NIMMO (Nitratomethylmethyloxetane or NMMO)..
Poly(3 Nitratomethyl,3 methyl oxetane)..

Poly(epichlorohydrin) .........ccccvveernnnee .ML8e.48
Poly(epichlorohydrindiol) & trIOL........couvieueieiiiinirieieic ettt ettt ettt sttt sttt sttt MLBe.48
Poly(nitratomethyl oxirane) (Poly GLYN OF PGIN) .....coiiiiiiiiiiieeierese ettt st sttt ML8e.33
Polybutadiene-acrylic acid (PBAA) 1C111b.3
Polybutadiene-acrylic acid-acrylonitrile (PBAN) ..ottt ettt 1C111b.4
PolycyanodifluoroaminoethyleneoXide (PCDE) .........ccviiiiieiiiiiieiriesee ettt sttt ML8e.31
Polyfunctional aziridine amides...................... .ML8e.32
Polyglycidylnitrate (Poly GLYN or PGN .MLZ8e.33
Polynitrocubanes............ccccceeveererinnennne .ML8a.31
Polynitroorthocarbonates .ML8e.34
Polysilazanes, precursor for STHCON MItIAE........c.ccoiririiueiiririiietc ettt ettt sttt beaes 1C007e.2
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POLYRIOPNEIE ...ttt ettt b ettt b bbb bbb bbbttt bt 1C001c
Porcine enterovirus type 9 .. 1C352a.11
Porcine herpes virus (Aujeszkys disease) .. 1C352a.6
Porous nickel metal...........c.ccccccuvinnnne

POorous NICKEL METAL........ouiiiiiiiicic bbb
POSTHONING SQUIPITICIIT ...ttt ettt et et ste et eseetestetesees e sesesseseeseseeseseesensesesseseseseeseseseseesensesensesensesenseseseneasensesaneesan
Positioning equipment/components, global

POSIIONING SYSTEIMNS, ACOUSTIC ... ueuteuiteiiteiieteatet ettt ettt ettt ettt sttt et b et be st e st st e st et e s et es e e b et e be st ebe e e b et eb et esesbe st saeneenen
POSTHONING TADIES ...ttt ettt ettt b et s e st et st e st e b e s e s e e es e et es et es et e st e b en e esenees et es et enebenesseneeseneenen
Positive resists for semiconductor lithography..

Post-flight data ProCeSSING SOTEWALE .......c..e.eriiiiriiiiteier ettt ettt ettt a et b et bbbt b et sa et e e enes
POtasSTUM DIfTUOTIAR. ......eveuiieiiiteietee ettt s et b et a et e s et b e eb et e st s b et e e et et et eb et eseasenesneneanen
Potassium cyanide..

Potassium fluoride ..........cccccccoevniiinnns

Potassium hydrogen fluoride see potassium bifluoride... . .
Potassium titanyl arsenate (KTA) ......c.cocorrieuiiiriririeieeerire ettt ettt ettt sttt ettt b et st b ettt b st seenenes 6C004b.1
Powder metallurgy manufacturing QUIPINENL.........c.c.eiriiueueueutiririeteteiee ettt ettt ettt ettt et be et st et ebe st e st etebeseseeeaebeseseneaeenes 9B009
Powdered metals, as fuel ICl11a.1
Powdered metals, as fuel 1C111a.2
POWET SUPPIIES, QITECT CUITEIIT .....vveieieiieteiei ettt ettt ettt b etk be st s e b e b st et et e besesen e st beseseneannnas 0B001j.6
Power supplies, direct current high power (dc) .3A226
Power supplies, direct current high-voltage ..... .3A227
Power supplies, high current..........cococeeivnnnnnne ..0B001j.5
Power systems, air independant, fOr UNAETWALET USE..........cveueirueriiirieirieieetei ettt ettt ettt sttt seesesaenene 8A002j
Power transfer systems/related equIPMENt/COMPONEILS, .......cccoururuereueiriririeuereiiririeteieteertete ettt st tesebes e tsaesebese st s seebeseseesessenes ML6i
Power transmission shaft systems, marine .8A0020.1.d
Power transmission shaft systems, marine 8A0020.1.¢
Power transmission shaft systems, Military VERICIES..........e.eueiririiieiiiiiiiieie ettt ML6i
Precision rotor forming mandrels

Precision tracking systems, USable fOr MISSILES ........cuiuiriririeirieiirieeieee ettt ettt sttt enennan
Precursors for military eXplosives/PrOPELLANTS ..........c.c.eeoiririrueiiiriniieei ettt ettt sttt ee
Precursors for toxic chemical agents ..............
Preform production equipment .............cccceveeene
Preforms for space vehicles (metal coated fibre)... .
Preforms, fibrous or fillamentary MAaterials ..........coucereirieiriiineee ettt
Preforms, fibrous or fillamentary MAatErials ..........cc.ceririreirieieie ettt ettt s bbbttt ee e enen
Preforms, metal coated fibre (for propulsion systems) .
Prepreg production ©QUIPIMEIT . ........c.ueuiietirieiirieiertetrt ettt ettt ettt sttt ettt b et ebe st e st s e e st et es et esteb et eae s ebe st ebebeseebenesbeneesennas
Prepregs, fibrous or fllamentary MAatEIIalS...........coueireirieirieieteiete ettt ettt e bt ee st st e st ebe s eneseenennan
Prepregs, fibrous or filamentary materials .
Presses, hot isostatic.........c.cceeevrenrenn.
Presses, hot isostatic ..
PrESSES, NOT ISOSTALIC ....vviiuiiieeiieeiceieeee ettt e et e et e e e e e e e et e et e eaaeenseenseenseenseenseeseenseerseenseeteeseeseeseeeseeseenseenseenseenseens
Pressure CONLIOL SYSTEIMS, tYTE .........uoiiuiuiuiueieiiiiiinicitieie ettt ettt bbbttt bbb s st betee
Pressure refuellers, aircraft
Pressure sensors, ManNGANIN & QUATTZ ............ccoeuiuiuiiiiiiiiiiiiieeetee e ens
PLESSUIE SUIS ...ttt
Pressure transducers
Pressure tubes, for fuel elements & primary coolant
Pressure vessels, for nuclear reactors..................... ...0A001b
Primary cells/batteries, high energy .3A001e.1.a
Probing (test) systems, semiconductor dev1ces ........ 3B002d
Process control instrumentation, for reproCesSING PIANT..........cc.eirtiirieirierieiiiet ettt sttt sa et eaeeenes 0B006
Processing equipment for bay or bottom Cable SYSIEIMS..........c.c.ecirirueueuiuiririeieieiceieieeeeee et 6A001a.2.e.3
Processors, digital array
Processors, digital array ...
Processors, diital SIZNAL...........ciriiiiiriieie ettt s et a ettt ettt et n et et s et enen 3A001a.3
Processors, diItal SIZNAL.........c.cirieirieirieieieie ettt ettt s et s bt s et st s et e st b st bt s et enenenn 4A003
Product & tails collector systems, uranium vapour ..
Product & tails collectors, uranium vapour .

Product & tails stations, UF................. .
Production equiPMENt, MILIEATY......c.c.c.eoiririiueiiiriririeiet ettt ettt ettt b ettt b et st ebe ettt b ettt st et be et s es ML18a
Production equipment, propulsion SYStemS & COMPOIIEIILS...........coveueueueuiririeueuereerieteeeteueeeeesesesesesessseesesese e sssesesesesesesesesenssnenes 9B115
Production equipment, reentry vehicles .
Production facilities, FENLIY VERICLES..........c.c.iiririiiiieiiiiirieie ettt ettt bbbt
Production facilities, TOCKetS/PropPULSION SYSIEIMIS. .. .c..c.vvveuirieuiereieterieitreeie ettt ettt ettt ettt be e ese e ese et eseese st ebe e eseeesenenen 9B116

...MLI18¢c

Production technology, military .
.3A001a.7

Programmable gate & logic arrays (FPGA's & FPLA's), ﬁeld

Programmable gate & logic arrays (FPGA's & FPLA's), field . .3A001a.8
Projectile acCelerators ..........oevvvveeriererieieieieeieeree e ..2B232
ProJectile TAUNCRETS .......vuiiiiiieicie ettt bbbt sttt ekttt et b ettt et b sttt st bbbt st st benene ML2a
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Projectiles G COMPONENLS .......cccoveueueuiuiririeieieieetrie ettt ettt ettt bes sttt e bbbt st b e b et e bttt s et ebeseseaeseebebeses et et bebebese et ssebebeneneaees ML3
Projectiles & components, non-military ..

Projection telescopes, 1aSer dIAZNOSLICS .....cveuirieireieiiieieietirtet ettt ettt ettt et e st eseeseseebesaesessesessenesseseesesesseneaseneanens 6A005f.4
Projectors, aCOUSHC .....oveveveuerereereunene 6A001a.1.c
PrOJECTOTS, PYTOTECIIIIC ....tiuitiieiiit ettt ettt b et bbbt ee ettt s bt e bt eb et et et eb et ebe st e st seeseeteneetenene ML2b
Propellant BONAING JINET SYSLEIMS ........c.ervetiieiiieiirieirieteeetetetetete st e e steseeteseetestesessesessesesseseesesaesessesessesessesesseseaseseesensesenseseneas 9A008a
Propellant control systems

Propellant production EQUIPINENL ..........coueuiietirieterteeret ettt ettt ettt ettt st eb et ebe st et st e b et eb et es e s bestsbe e es et eb et ebenbese st enesseneenen
Propellant SEOTAZE SYSLEIIIS ......eveuerieuirieiirteiieteietest ettt ettt ettt et e te st et eses e et eseeb e sese s esesses e et eseeseneebentese s esenees et es et enebenessene et eneesenes
Propellant test and handling equipment... .
Propellants and their CONSTEUCTIES ......c..eirueirieirieiite ettt ettt ettt s bbbt ettt eb bt b et et st eb et bt bbb et st e e eseeenen
Propellants, additives & agents, SPACECTATE .......c.ciueriiuiiriiieieiete ettt ettt e sttt e st et eeeneenen 1C111
Propellants, military ML8a,b,d
Propellants, non-military..........c.ccccoeeeveenenennene ....ML908
Propeller blades or propfans composite technology . .9E003b.2
Propeller N0ISE reAUCTION SOTIWALE.......c.orveviueuiiiiiieteteittretet ettt ettt sttt b ettt sttt et ettt s e bbbt sanes 8D002
Propeller n0ise redUCtion tECANOLOZY ........c.cueuiuiririeieieiiirieteieiei ettt ettt b bbb s ettt b ettt et et enes 8E002a

Propellers, contrarotating
Propellers, water screw

Propulsion system cOmMpoSite COMPONENES/STIUCTUIES .....c..eveveueuerriruerenesirerietesesesertetetesesestresseseseseseesseseseseneasesesesesesssesesesensasases 9A110
Propulsion system composite components/structures, launch-vehicle .9A010
Propulsion system test/inspection/production software ................... ..9D101
Propulsion systems & components, military vehicles . ....ML6i1
PropulSion SYSTEIMS, TOCKEL........ccveueueuiiiirieteieicieietet ettt ettt ettt s s et e e s bt s e bbb e e e ea e se st eeeseseneaeseanes 9A005

PropulSION SYSTEIMS, TOCKET......c.crviteteuiiiirieteiet ettt ettt ettt ettt ettt b ettt bbb bt e bbbttt st et ebesea et et e besesent st ebebebeneeanas 9A007
Propulsion systems, rocket...
Propulsion systems, rocket
Propulsion systems/components, production EQUIPIIIEIL..........c.couvurueueueutriririereseerirtrtetetetrtreeeseseseststeteseseseststebesesestseeseseseneseeses 9BI115
Propyleneimide, 2 methylaziridine
Protective and detection equipment

Protective clothing, independently VENtIlated. .........c.c.coiiriiieiiiiniriiciccecee ettt 2B352f.1
Protective garments...........coceeveeenieencennns

Proximity focused image intensifier tubes..

Pseudomonas mallei (Burkholderia mallei)
Pseudomonas pseudomallei (Burkholderia pseudomallen).........cocoeriruirieiiriiiiniiinieirict ettt 1C351c.9
Puccinia graminis (syn. Puccinia graminis f. Sp. trItIC1) .....coveerueirieririenieiieteet ettt 1C354b.4
Puccinia striiformis (syn. Puccinia glumarum)

Pulsating Chemical Vapour Deposition production €quiPMENt ...........c..cerueuerieuirieirienirienieereeieneee et sseseseeneas 2B005a.1.a
Pulse excited Q switched neodymium-dOPed LASETS...........coveuiriiuiriiirieirtei ettt ettt st se e tenes 6A205f
Pulse generators, high-current for detonators........ ..3A229

Pulse generators, high-speed ...................

Pulse jet engines/components . L9A111
PulSe lQUIA TOCKET NGINES .....veveetiuieiiieiiieiieiecete ettt ettt ettt ettt et et st es s ese e s et es e et es e b eneesessene s ese et eneseneeseneeseaenennan 9A010d
Pulse radar cross-section measurement SyStemMs & COMPONENLS ..........eueureeuererereirtrseserertrtressetesestessesesesesessssesesesesssssseseseneaseses 6B008
Pulsed electron accelerators

PUmMPJEt PrOPULSION SYSEEIMS ....euveviieiiiteiieteieteieteteterieeste st ete et eseete e se st esesseseeseseeseseesensesesseseesesaeseseesensesessesensesenseseasensesensesaneas 8A002p
PUMPS, DEIIOWS. ...ttt ettt ettt b ettt b bt s e a et st e st et st e st e b et e bt e e s et b et e b et e st st et st et et e e ebenes 2B350i
Pumps, canned drive .. .2B350i
Pumps, centrifugal.. .2B350i
Pumps, diaphragm.. .2B350i1

Pumps, double-seal ....... .2B350i
Pumps, liquid propellant .. 9A106¢
Pumps, lithium amalgam.. ..1B233

PUMPS, MAGNEIC ATIVE ...ttt ettt ettt et s e st ae st s s et et e st et e s e et eaeebe e es e s ese s e s et es et eneeb et eseneesennesenes 2B350i
PUumpPS, MEICUTY QMAIZAIMN......c.eiuiiiiiieiiieiitet ettt ettt et e et e et es e e s et ese et eseeses et es e beneesensesenseserseseseseseneesensesansesn 1B233
Pumps, molecular

PUMPS, MIUIPIE SEAL ...ttt b ettt b et b e e e st s e e st e s et es e b e st e b en e et ene et et eb et eaessenesneneanen 2B350i
Pumps, NUCIEAT TEACTOT COOLANT ........c.eiveiirieiieteieteieteste ettt ettt e st et e st b e st ese st esesseseeses e sensesesenesseseesenesensesensesesaenenan 0A001g
Pumps, potassium amide in liquid QMMONIA .........ccoeueriiiriiirieiiete ettt ettt ettt be e e 1B230

Pumps, submersible stage recirculation...
Pumps, vacuum ........cccceceveevieeeienns .
PUMPS, VACUUIN ...ttt ettt sttt et skt ekttt b et s bt e u et eb et b et be bt sae st eaennenis
PUIMPS, VACUUII ...c.oniiititiet ettt ettt et b e bt et e ae et oottt s e e b et sa e e bt bt e st e et eas et et et eaesaesbeeneeaes
Pyrolitic deposition nozzles .
Pyrolitic deposition systems

Pyrolitically derived materials production t€ChNOLOZY ........c.erueuerieuirieirieieieiet ettt 1E104
Pyrolized carbon-carbon materials ...........c.ccovveerieeerienene ..1A102
Pyrolysis equipment, for rocket nozzles/re-entry nose tips 2B104b
Pyrolysis equipment, use software..........c.cccceceevrerrenenne. ..2D101
Pyrolysis process control equipment ....... 2B104b
Pyrotechnic flare signals & cOmpPOnents, MIlILATY..........occeueiririririeuiiniriieicc ettt ettt ettt ettt s aebenene ML4a
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Pyrotechnic materials, MILIEATY ..........c.coiiriiieieiiiiiieie ettt ettt ettt sttt et bt se et benene
Pyrotechnic projectors/generators.....
Pyrotechnics & components, military...
Pyrotechnics & components, military ..
PYX (PicrylaminodinitrOPYTIAINe) .......c.coueeeueietenieirieirtet ettt sttt bttt st ettt b et be e st e e st a et es e beneeaen

Q

QESWILCREA TASETS ..ttt ettt ettt ettt et et et et e st e s beebeeseeseeseeseessensess e s e s beseeseeseeseeneeseessensensensensessensenseens
Q-SWILCREA LASETS ... euveiteiieeeiietei ettt ettt ettt ettt b e e st e st s e e st eses et en b en e e s et es e e es e e eb e s es e s en e ssentesen e et eneebeneeneeenennan
QAM based radio equipment operating above level 128
QAM based radio equipment operating above level 128, SOTWAIE .......c.cocoivuiiriiiiiniieereee e 5D001d.4
QAM techniques development tECANOLOZY.........ccveuiriiiruiiriirieerie ettt ettt st s bbbt be e enesaeneeteneebennene

QL (o Ethyl 2 di isopropylamino ethyl methylphosphonite).. .
Quadrature amplitude Modulation SQUIPIMENT .........c..ceriiirieiriiirteieteieere ettt ettt sttt st ettt ebe e b snene
QuArtZ PresSUre SENSOTS/IIANSAUCETS .......oveurruerieeirretietesieteseetestesestesesseseatesesseseeseseesesseseses e seneesentasentesenseseseneaseneeseneesenseseseneasens

R

RAAT ALHIMETETS. ...ttt ettt ettt et s bt s e s e es e es e st et e st b e s e e s et es e et es et es et eneeseneesenses et et et enebeneasenteseneenen 7A106
Radar cross section measurement systems .
Radar cross section measurement systems .
Radar cross section measurement systems .....
Radar cross section measurement SYStemS, MISSILIE .......c.evuverieirieririeieieieeieteteet ettt ettt sae e b e sse st eseeesensesessenessenees 6B108
Radar systems & components

Radar systems & components.... ...ML5b
Radar systems & COMPONENES, CIVIIAN .........euirieuiiieirieieieieteeee ettt ettt sttt et e e st e s et ese s eseeseseeseneeseneesensesensenn 6A008
Radar systems, employing automatic pattern reCOZNITION ......c.c.vvurueueuiriririeueteirirteeeteeeetrtet ettt seebe ettt ettt b nesaenes 6A0081.3
Radar systems, employing signal processing .............cccecerveuennen 6A008h
Radar systems, employing signal processing, pulse compression 6A008k
Radiation hardened designed (or rated) robots..........ccoecueuence 2B007¢
Radiation hardened AEEECTOTS ........ccueuirieuirieiietei ettt ettt b e e bt s e ettt es b e e e s e e e st et es et es e et et ebe s ene e enesenin 6A002
Radiation hardened dEtECLOTS ...........ccuiuiiiiiiiiiiiiii e 6A102
Radiation hardened electronic computers .4A001a.2
Radiation hardened integrated Circuits, INAUSLIIAL .......c..c.eoieirieirieire ettt enes 3A001a.1

Radiation hardened robots
Radiation hardened sensors

Radiation hardened TV CAMETAS ........cccveirieiiieieriiieteiete st ee sttt ete e te st esesseseeseseebessese s esesseseesesaesessesessesassesasseseesessesensasans 6A203¢c
Radiation SENSOTS, OPLICAL fIDIES ......cveuiieiiieiiieiiecreee ettt ettt ettt s e st e st es e e e s ene et et esesenesseneeseneesen 6A002d.3
Radiation shielding windows.. . 1A227

Radio equipment .
Radio equipment .
Radio equipment ....

Radio frequency directed energy WeapOn SYSTEIMS ......c.c.euevrueuerereuiririetesetestrtetetetesestessesesesesesesseteseseseatstesssesesesasssesesesencasesesenan ML19¢
Radio frequency ion excitation coils

Radioactive materials adapted fOr USE 1N WAL ........c.eueuiriririiueiiiririieiei ettt ettt sttt aebenene ML7a
RAIOZIAPNIC EQUIPITIEIL «....eutiteiiieiitetet ettt bbbttt b et bt st e st s e st es et e st b et e be e eb e st eb et b et eneabe e esennan 3A101b
Radionuclides, alpha-emitting .. 1C236

Radium-226

Radome design software 6D003d
Ram type electrical discharge machines (CINC) ..........ccivieirieieieieieieeriet sttt ettt ettt ese e esesseseseseesenessenesseneas 2B001d
RAMAN SHIft TASEIS ...ttt bbbttt e

Ramjet engines and components .

RANZE FINAING SYSTEIMS ...uvviuietiiieiiieiisiet ettt ettt ettt se st s te st st est et eseesesees et es e st eseeseseseseeseneeseneesensesensesenseneasenesseneesaneeseneane
Range gated illumination SYSteMS, UNACTWALET ........c.cceoeriririereriiriririeteietrtnteteteee ettt ettt bbbttt ses sttt bebebest et esebenes 8A002d.2
Range instrumentation radars.............cccccevueeene 6A108b.2
Rankine cycle engine, air independent . ....8A002j
Rate tables ......occeeevneeieeecnininriene ..2B120

RDX (Cyclonite) .ML8a.20
Reactor fuel elements, reprocessing plant & equipment . ..0B006
Reactor vessels, chemical............ccooeeveeieiiieieiiieececeeree, ...2B350a
Reactors, metal organic chemical vapour deposition (MOCVD) ......c.coiviirieiiiiininirieieet ettt 3B001a.2
REACTOTS, TIUCLEAT .....eviieeeeeie ettt ettt ettt et ettt e et e e teeae et e eteeseeaeeseeaseenseeseeaeeseeseeeseeeseeeseeeseeeseeesseeseeeaseereeenens

Real time processing .
Rebreathing apparatus, UNAerWwater SWIIMIMINE. .........c.ctoririeteueirrieteieteetrtrtetetetese st eeteteses et etebeses et seebesesese st tesesesenesasesesenencas 8A002q
Rebreathing apparatus, UNderWater SWIMIMINE. ........c..etrreuerreuirieireeieteeeteeeters et eseseeseeteseeses e se e esessesestesestesestesessenesseneeseneesenes ML17a
Receivers, microwave test..........cccoeevveereenenenn 3A002f
Receivers, radio............. ..5A001
Receivers, radio... ..5B001
RECEIVETS, TAGIO ...vevvieieeriieeteeteete ettt ettt et et ettt et et et et e et e eseeseeteeteesseasessess e s et eeseesseteesseasessessensensenseesesseaseesserseteensersensens MLI11
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Rechargeable cells/batteries, Nigh NEIEY ..ottt sttt 3A001e.1.b
Reciprocating diesel engine & component technology ...

Reciprocating engines ............coceeeeveeeeveeereesenesenens

Recoilless rifles...........

Recorders, military

Recording equipment, analogue & digital taPe TECOTARTS ........oveueeuiiruirieirierieieiieteteetet ettt ettt e s s be e eseneesanees 3A002a
Recovery of source code - software

RECOVEIY PATACHULES ...ttt bttt ettt b et b et b e st s e st e st s b et e be e e b et e bt e bt et ebeabenenaens
Recovery vehicles & related equUIPMENt/COMPONENLES.........cc.euerieuireeirienirteieetesiete ettt ees et sae st sseseeteseebessesessenessenessenessenene MLé6e
Reduced observables analysis software

Reduction gearing, light-weight Marine tranSMISSIONS .........c.coueueriruerieirieinieintetre ettt ettt et e e eenes 8A0020.1.d
Reentry VEhIiCles & SQUIPIMENL. ........ciiiiirieieteieteieiere ettt ettt ettt ettt s et e s s b et e b et et e e eb et e st e s eneesenees et et ensebensenensenesseneenan 9A116
Reentry vehicles/components, production equipment. ..9BI15
Reflectance measuring equipment, absolute...... 6B004
Reflectivity (electromagnetic) reducing materials. .. 1C101
Reflectivity reducing MAtEIIALS ......c.c.coivirieueueiiiirietciti ettt ettt ettt ettt b e b et stk bttt et b ettt st be et e ees ML17¢
Reflectometers, Mirror CRATACLETISAtION ...........cc.ecviiieetieteeteeteete et et e e et e et e eteeteeteeteeas et et e eteeteeseeseeseessensensenseseeseeteessessessensensennan 7B102
Reflectors (mirrors), optical

RefTigeration UNIS, CIVOZEIIC ..c.coueuiueuiuiriririeieieiiiieteteiei sttt ettt et sttt b et sttt ettt et b et se bbb bt st e bbb s et esene 0B001d.7.b
Refrigeration units, hydrogen Or NEIIUML.........c.ceiiiiiriiiiiiee ettt ettt 1B231
Refuellers (pressure), aircraft................ .ML10f
Regulation of composites technology ... .. 1E103
Reinforced composite materials..... .1C007f
Remote manipulators

Remotely controlled manipulators, for SUDMEISIDIES ...........c.coiviririeiiiirinininicicieniretcc ettt 8A002i
Remotely operated (air) vehicles (ROVs)

Remotely operated filling equipment, CheMICAL...........coouiuiiiiriiiiiiciicccr et ee 2B350f
Remotely piloted (air) VERICIES (RPVS)....c.cucuiiiiiiieieiiiriiieic ettt ettt ettt ML10d
Reprocessing plant, nuclear fuel .
Resaturated PYroliZed MALETIALS .......c.couiiiuiieiiiet ettt ettt et s st s e st e st b et s s et es et es et esebenesseneeseneenen
Resaturated pyrolized materials, carbon & CaArDOMN ...........cceiriririiieiiiiiiiet ettt 1C102
Resin (thermoset) impregnated continuous materials............. 1C210c
Resin impregnated fibre prepregs, propulsion & space systems.. L9A110
Resins, fast reacting ion exchange...........ccccoeeevvveccrcnneenne. 0B001f.1
Resist material, coated (SEMICONAUCTOT) SUDSLIALES .......co.euertiuirtiiitirieericiert ettt ettt ettt sttt sb et ebe e enes 3C002
Resist materials, semicondUCLOr IItNOZIAPIY .....c.eviuirieiiiiiirieieteet ettt ettt ss e eneeenes 3C002

Reticles, integrated circuits of 3A001
REVOLVETS ... bbb b a bbbttt
REVOIVETS, MOMAIMIIIEATY ...ttt ettt ettt bbbt s e et et e st et et e b e e e bt s es e et ene et es et eseebenesaeneeseneenen

Ricin ..o 1C351d.4
Rickettsia prowasecki. ....1C351b.2
Rickettsia quintana. ....1C351b.3
RICKEHSTA TICKEISTI.......ocueieiiicc bbb 1C351b.4
RICKEISIAR ...ttt bbbttt bbbttt bbbttt sttt es

Rifles, military
RIFIES, TON-TILIEATY ...ttt ettt st s et s e e s e s e st s s e st esenees e st e s ensese s enesseneeses e seneebeneeseneeseneenen ML901a
RIfE VALY EVET VITUS ...ttt ettt ettt st b ettt et b et s et b e sttt ebeses et seebebeneneaen 1C351a.13
Rinderpest Virus.........coceeeveeerecneene .. 1C352a.12
Ring gyros (1aSer) & ZYT0 COMPONECILS ........c.couruerueueueiririetereaesirteeetetesee et et sesesesestssesesesesesesesesesesesssaesesesea et eseseseaesteseseseseaeseenes 7A002
Ring laser gyro mirror characterizing SQUIPINEIL ........c.cervrueueuertiririeteiee et tetetesertetetetetes sttt be st e st ebeses s et etebeseaeneesebesesenesaenes

Ring shaped motor stators for AC motors..........

Riot control agents .
Riot control agents ...........ccceeueuenee
RObOt & eNd-EfFECtOrS, USE SOTIWATE......c.iiiiiiiiiiciectieteee ettt ettt ettt e se e et e s e besbessesseeseeseestessessessesesesseeseeseeseannas
RODOE CONMTOTIETS ...t
Robot controllers for high explosive handling .. .
RODOt CONLIOILETS, INAUSTITAL........cviiiieie ettt ettt et et et e et e et e eaeeaeeaeenaeeeaeeeteeeteeeseeeseeeseeeseeeseeeseeeneeeseeeneeans
RODOt @NA-ETTRCLOTS ...t
Robot end-effectors
RODOLS. ..t
Robots with real time 3D image processing or scene analysis..
Robots with real time 3D image processing Or SCENE ANALYSIS........cucveueueriririrueueuirinirieeeieietrt ettt sttt bt seesesenene
Robots with real time 3D image processing Or SCENE ANALYSIS......c.erveuirrerirreirieieteieiert ettt ettt ettt be e eseseeneenen
Robots with real time 3D image processing or scene analysis.. .
Robots with real time 3D image processing Or SCENE ANALYSIS........cveveueueriririeueuiiiriririeteieietre ettt et st seseseeseseseens
ROCKEt ECOYING ©QUIPIMENL ........euitiiitiiieteiietet ettt ettt ettt ettt et b et eh et es st e st et e s et es e e b e e es et es e e ebe s eb et enessenessene et eneeneneane
Rocket engines, liquid propellant .
Rocket engines, solid propellant ...
Rocket fuels......cocevvereeennnene.
Rocket fuels

Rocket handling & coNtrol @QUIPIMEIL........c.cue.iuiriririiietiiiiririeeciee ettt ettt ettt b et sttt b ettt st be et saetebeseaeas
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Rocket handling & CONIrOl EQUIPIMENL ........c.cvririeieuiuiiririeteiei ettt ettt ettt ettt ettt s st bbbt st et e b sese e saebenene MLA4b
Rocket launching equipment............. 9Al115a
Rocket launching equipment... ...ML2b
Rocket launching equipment ML4b

Rocket modelling, simulation & Integration SOTIWATE...........c.eeueuirtiiiieirieieieet ettt ettt 9D103
Rocket motor cases, solid
Rocket motor cases, solid
Rocket MOtor INSPECTION SQUIPIMEIL ......c.coviuiitiiitiieierteit ettt ettt ettt ettt st b et be st bt eb et eb et e st s b et sb et es et eb et ebe b ese st eneseeneenen
Rocket motor insulation, SOIA TOCKET IMOTOT ..........cc.eiiuiiiiiiieeete ettt ettt et ettt et e eteeeteeeaeeeteeeaeeeseeeseeeseeeseeereeeseeeseeesseeaseenees
Rocket motor insulation, solid rocket motor ..
ROCKEE MOLOTS, RYDIIA ..ttt ettt b et b et h et b bt b et e bt b et bbbt et e e sb et ea e enes
ROCKEE MOLOTS, RYDIIA ..ottt ettt b e st s et e st e s b et e b et e s e e es et es et ese b enesseneeseneenen
Rocket motors, hybrid ..
Rocket motors, hybrid ..
Rocket motors, hybrid ............ .
Rocket 10zzles, HQUIA fUCL MOTOT «.....covviiiiieiiiiiiieict ettt ettt bbbttt sttt ettt nens

Rocket 10Zz1es, HQUIA fUEL IMOTOT ......euiiiiieiiiiiiteet ettt ettt be bbb bbbt s et ebenenens 9A106a
Rocket nozzles, solid fuel motor....
ROCKEt NOZZIES, SOLIA TUET IMOTOT ........eiviiiiiiiiieceeee ettt ettt et e et e et e et e eaaeeaeeeteeeaseeaeeeaeeeasesasesreesneeeneesasesanesnees
ROCKEE StAZES, MYDII ...ttt et sttt bbbt b bbbt b ettt eseeenes
Rocket stages, liquid fuel .
Rocket stages, other than those of 9A005/7/9, 9A105/107/109

Rocket stages, solid fuel ..9A007
Rocket/rocket Motor, teSt DENCRES/SANAS ........c.ecveieieiiciecteetiee ettt ettt ettt a b e sbesseeseeseessessessessesseeseeseeseeseenseneas 9B117
ROCKEtS & COMPONENLS, MIELITATY ......veuiuiiieieiiicirietei ettt ettt ettt bttt b ettt b et s et e b s e st st et e b s eme st saebenene ML4a
Rockets, sounding

ROCKELS, SPACE TAUNCH ...ttt ettt e bttt s s es et es et e st e b et e s et es et es et ese b enesseneeseneenn 9A004
Roller bearings, solid
Roller bearings, solid
Rotary position feedback units

Rotary shaft seals (for compressors/blowers), UFg TESISTANL ...........cueueuiriririiieuitiriririeeeieeeirietetes ettt 0B001c.4
Rotor assemblies, gas centrifuge..........cccoeeeveeerieerencnee 0B001b.2
Rotor assembly mandrels, bellows forming ...... 2B228a
Rotor blade components, tooling for manufacture .................... ..9B009
Rotor blade tip clearance control, compensating SyStem SOTIWATE...........c.cvveuirueiriiiieniiereeet e 9D004d
Rotor centrifugal balancing MACKINES ..........c.eoueuerieirieirieieteieteet ettt s ettt s et e e b et e s et es et es e be st benesseneeseneenen

Rotor fabrication/assembly equipment .

Rotor forming mandrelS, PrECISION .........c..e.iruiiriiiitirieirtet sttt ettt b ettt ettt et et b et ae e bt eb et b et besbe e saeneas

Rotor straightening €qUIPIMENTE OF SYSTEINIS. .....eveutrteririerietesieteietertetesteeestestetesteteseaseseeseeeseeeseseseasesessenesseneeseneeseneesesesensesenas 0B001b.5
Rotor straightening equipment or systems.. 0B001b.6
Rotor straightening equipment or systems............ ...2B228b
Rotor tube cylinders & components, gas centrifuge. 0B001b.3
Rotor tube rings or DELlOWS, ZaS CENLITTUZE .......evirieirieiriiieieieteeere ettt ettt st et e s e se e seneesensenenas 0B001b.4
ROVs (Remotely operated air VERICIES) ......coueuirueiiiiiiiiieiiieicre ettt ettt st ee et ens ML10d
RPVs (Remotely piloted air vehicles) .

Russian Spring-Summer eNCEPRALILIS VITUS .......c.erveirieirieieieieteieieieest ettt ettt et ae e ses e seneesetesesesensenessenseseneas 1C351a.14
S

S-parameter test/MeasuremMent SQUIPIMICIL ..........cveveiereriereriereiererteseeseseesesteseseesesseseseesessesesesessensesensesessesensesensesessenessessesansesenes 3B002a
S20 and S25 PROTOCANOMES .....c.euvueiiiiiiiieieieiee ettt ettt etk b ettt et b ettt b et ne bbb eaenes 6A002
Safety cabinets, capableof biological use 2B352a.3
Salicyclate, basic copper & lead ........... ...ML8e.2
Salmonella typhi..........c.c...... .. 1C351c.10
Salvage systems, ocean . ...8A001e
Sarin (GB) ...oveeeeeieiieeeeeee s ...ML7a

Satellite communication equipment technology SE001b.1
SALEIILE TAAIO SYSTEIIIS 1.t eutiteiireeiieteieet ettt ettt et s et st e st e e st et ea e b e s eb et esees e st et es et e st ebe st es e e es et es e s es e benesaeneeseneesensenenes SE001b.1
SALEIIEE TECEIVETS ....ueeiiiiiiiii bbbt

Satellite receivers, other than those of 7A005 .
SAEEILIEES .ttt ettt ettt ettt ettt ettt et e et et es et eb st eh et e st ee e st et es e et ea e e b en s e bt e st e s e a e ek e a s e b en s Rt et e Rt et e Rt et e st b ent b et ene s ene et enetenene
SAW (Surface ACOUSIC WaVE) COMPONENTS.......c.erveririerirerirtenieteiesesteseaesesesessesesseseeseseesesesseseesessesessesessesessensesensesensesensesense

SAXIEOXIN .ot
Scanning cameras & systems...............

Scoops for UF; extraction in gas centrifuges..
SCIAMJET CIIZINES .eevevveuiaieteteteite ettt ettt et bebes et st bbb ettt bbb sttt et ek eb e s et et ebeses et st et e b b es et et b et e b e sttt et et ebesentsetebenenens
Scramjet ENGINES/COMPOINEIES ........cveutrteuirteuertetetertetetette et eetesesteseetes et esteb et esesseseseese et ese et eseebenseb e st ese st ese et eseebeseebeneebensese st esetesene
Sea-induced motion control systems, automatic
Seal test/inspection equipment, for reactor fuel ELEMENLS ............c.eueiriririiieiiiriicc ettt 0B005
Sealing equipment, fOr reactor fUEL ELEMENES ..........c.eoiiuirieuiriiirieireet ettt st sttt ettt et 0B005
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Seals, AITCTATt/ACTOSPACE TSE ....cueuvireiiiiiiitetetei ettt ettt sttt ettt b bttt b ettt b bbb bbbt ettt b ettt et b st st et e s s et s es 1A001a
Seals, for surface effect vessels......... ....8A002k
Secondary cells/batteries, high energy.. .3A001e.1.b
Security equipment, information..............
Security equipment, infOrmMation, SOTEWATE...........ccuiuiririiriiiie ettt ettt sttt b ettt aeebeneene
Segmented Mirrors, ASSEMDBLY 1N SPACE .....c.e.vivirieeirieriietirtetirtee st etetetete et eseste st sseseeseseeseseesestesessesesseseeseseesensesensesesesensenene
Self propelled guns & related equipment/components
Self-contained diVING APPATALUS......c.cevirieiirteiirteiirtet ettt ettt ettt bbbt s bt s a ettt eb e e st st e st sa et et eseeb et ebe st e st sees e et et ebenes
Semi finisShed ProdUCES, MITIEATY .......c.coiieiiieirie ettt ettt ettt ettt et bt e s e st e s s e s et es et es e senesbe e eseneenen
Semi-closed diving apparatus
Semiconductor component design software, computer-aided-AeSIZN ........cc.cerieireiiriiiiniiiii e 3D003
Semiconductor components, extended teMPETAUIE TANZE ..........eoveviriereriererieerieereeseeeeeeteeetese et eeeseesessesessenesseneeseseesessenene 3A001a.2
Semiconductor compound photocathodes ....................... .6A002a.2.b.3
Semiconductor lasers ....6A005b
Semiconductor probing systems, electron & laser beam. 3B002d
SemicoNAUCTOT, tEST EQUIPITIENE ......cvrvevueiiiririeteteeetetrteteteste ettt ettt besea et et bbb et st bbb sttt et eb b s et st et ebesea et et ebebeseaeseebebeseaenes
Sensing elements, NYATOPNONE .......c.c.e.ioiriiieuiuiiiiieieieie ettt ettt b ettt ettt e st e et ebeneseneeeenes

Sensors, direction finding systems (passive)..
Sensors, INAUSTIIAL INTTATEA ..........cviiiiiiiiecteet ettt ettt ettt et eteeteeteeseessetsesessesbebeeseeaseseensessensensesseseeseeaeeaeas
Sensors, INAUSTIIAL INTTATEA .........ccooiiiiieieeet ettt ettt et et e eteeteeteese et eas e s e eaeeseeseeseeteeseessensensensesensenseeaeasens
Sensors, linear position feedback unit ..
Sensors, military infrared..................
Sensors, multispectral imaging .............
Sensors, on-line development of gas turbines

SEISOTS, OPLICAL ..ttt ettt et b ettt ea et b bt b et s e bbbt st e b ek b st e bt ebesea et st bbbt st bebebens
Sensors, pressure (manganin & quartz) .
Sensors, Tadiation NATAENEM ...........ccuecieiiiieieieieeeee ettt et e et e e teeseese e st e s ebessessesseeseeseesaessessesessessesseaseeseeneensensenen
Sensors, SUPErconduUCtiVe EleCtIOMAZINELIC .......ccovvieieueuiriririeieieiiirtet ettt sttt ettt ettt bttt sttt ee
Separation mechanisms for rockets

Separation nozzles, aerodynamic iSOLOPE SEPATALION. ........eveuvererueuireerirresieteseetesteteseeseeseseeseseesesesseseesensesessesessenesseneeseneesensesenes 0B001d.1
Separation n0zzles, UFg/Carrier Sas SEPArAtION. .........c.e.etririrueuertrtriririetesesertsteteseseseststssesesestsestesesesesesssesesesesessseseseseseeasas 0B001d.7.c
Separation plant, aerodynamic isotope separation. ...0B001a.3
Separation process (aerodynamic) equipment ...... ...0B001d
Separation tubes, aecrodynamic isotope separation 0B001d.2
Separation tubes, aerodynamic iSOtOPE SEPATALION .........eeevererirueuirienirteeetetet et ettt et sttt ettt eb e st et s et et et e bt ebenbenesaeneeseneesen 0B001i.6
Separator MOAULE NOUSIIES .......ccueveueuiiiiiciici ettt ettt ee e seneas 0B001g.4
Separators, centrifugal (biological)... ...2B352¢
Separators, eleCtrOMAZNELIC ISOTOPE. ......c.eereurrterirtirietiteteetetert ettt ettt ettt b et es e s ae st et et et et eb e e eb e st e st st e st et eseebeseebe s ebeneese st esestesene 1B226
Separators, 1aSer 1ISOtOPIC SEPATALION ........eeveuerreirieieierteteetetteteaeete et ettt ettt esesse st sae e et e ees e ses e sesessenessent et eneebensebensenenseneseeneasenen 0B001g
Separators, molecular laser .................. 0B001h
Servo valves, propellant control systems. 9A106b
Sesquimustard ..........occeeeerererenenenennes ..ML7a
Shaft encoders (TOLArY INPUL EYPE).....c.tevererreirieirierieteietetet et etetestete s teteseetestesetes e seseses e sesessenessenteseneesensesensesesesessesensesensenessens 3A001f
SREEP POX VITUS ...ttt ettt ettt b et b e h et s a ettt e bt e bt e e hese e st st et eb et e b et eh e st e st et eb e et e st e b et ebe st ebe e eneeeben 1C352a.13
Shiga toxin ... 1C351d.6
Shigella dysenteriae 1C351c.11
Ship pOSItiONING SYSLEIMS, ACOUSLIC ......eeveuieteuirteieietetirtetertettstest ettt et ettt e st esesaese et est et et ebe s e st seese et eseebentebenseseseesesteseebentane 6A001a.1.d

Shotguns ..ML901a
Shrink fit machines for rotor fabrication/assembly .. ...2B228a
Sidelooking airborne radar...........ccccoeeeerveereeccnne. ...ML5b

Sidelooking airborne radar (SLAR).. 6A008d
Sighting devices, military
Sights, weapon
Sights, weapon, for Small CalIDIE WEAPOIMS.......c..c.irieuirieiirieirteirte ettt ettt ettt bttt st s et s ettt e st ebe st e ae s ese st ebetenene MLI1d
Sights, weapon, for 1arge calibre WEAPONS ........c.cccouriiieueuiiririereieiiinieteieteiet sttt ettt ae et s s s aesenenenes ML2c
Sights, weapon, non-military
Signal analysers........coccceveereeneenecnns

Signal generators, frequency SyNthesiSer DASEA. ........c..eirveririeirieiiieieie ettt sttt ettt st n e eseneesenes 3A002d
Signal processing devices, acousto-optic............... .3A001c.3
Signal processing equipment, general purpoSe diZital ...........ccviririririiririirieriereeeeet ettt et eene

Signal processing equipment, hydrophone arrays....
Signal Processing CQUIPIMENT, SOMAT ......c.ccvveveutrtrurterereutttreetesesttrsetesesesestesesesestaesteteseseseatstesesesesestatasesesestatatesesesesentasesesesesenses
S1gNal PrOCESSOT MICTOCIICUILS ......eveveviieieieieteieaeeet ettt ettt ettt b e s ee et e e st e s a s ae e esesese e e seeseneseneas
Signal tracking development/use technology, laser..
Signature (electromagnetic) redUCION EVICES.......c.uvurveueueuiriririeteiiiririeteiet ettt ettt sttt ettt b ettt be bbb be bt es
Signature (electromagnetic) TeAUCION AEVICES.........vueiriiietirietirieirietet ettt sttt e st st et st et et be e e sessenesseneeteneebeneane
Signature reduction devices, fittings & components
Signature reduction devices, fittings & components
Signature suppression coatings/treatments for military use ...

Signature suppression COMPONENLS ........ccceveervereereeerenenns ML17¢c
Signature suppression devices, treatments & FIHNES .....covvveveveueuiririririeieeir ettt ettt ettt sttt st es 1C001
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Signature suppression devices, treatmMents & FIHNES .....covvveveveueuiririririeieeeirieet ettt ettt b et be e nes
Silahydrocarbon 0ils..........cccvevireninenieiniceneene

Silencers ..............
Silent bearings
Silicon carbide (SiC) SUDSLIAtE DIANKS ........cveiirieiiiieiiiietiet ettt sttt ettt et et e st e s s e be b e ssesbeebeesesseeseeneensensensansansans
Silicon MICTOCITCUILS, INAUSIIIAL .........cuviieieiitiitect ettt ettt et st et e eteeteesaese e s easessessebesbeesesseeseessessessensessessesessesens
Silicon, hetero-epitaxial grown multi-layer substrates
Silicon-0n-sapphire INTEGIAtEAd CITCUILS ....c..c.eiueiruerirtiietitet ettt ettt ettt ettt ettt e b es e et ettt e b e e e bt neeseseeseeaens
Silicone fluid, fIUOTINALEA .........c..ocviiiieii ettt ettt ettt ettt e et e eteeeteeeteeeseeeseeeseeeseeeseeeseeeseeeseeesseesseesseeseeeseeeseeeseas
Silver gallium selenide (AgGaSe,)
Silyated resists for semiconductor lithography
Simulation equipment & accessories, MIlItary AIFCTALL. ..ottt ML14
Simulators & components, military ordnance........ ...ML4a
Simulators, flIght........cccoeoiiiiiniirieceeeeeecee

Simultaneous initiation arrangements or systems, single & multipoint.. 3A232b
Single crystal casting CONTIOL SOTIWALE ......c.couvveveuiuiriririitcieire ettt ettt ettt et 9D004c
Single crystal Casting QUIPIMENL........c.ertetrieuirieirte ettt ettt ettt ettt ettt es et bt e st be st s b et st et e b et eb et eb et e st saeseeteneebeneebesene 9B001a
Single crystals .

Single Mode OPtiCal fIDIE & CADIE .......ovveuiiiiiieiciccc ettt bbbt sttt 5A001c.1
Single point diamond CUttING tOO] INSEITS ......c.crueiruiirtirietirieirtee ettt ettt et ettt et se et e bbbttt sb et et e e be s ebennene 2B008e

..6E003a.2.b
....6A002a.1

Single point diamond turning techniques, technology
Single-element & focal plane arrays, space-qualified

Single-element photodiodes & phototransistors.... 6A002a.4
SKin friction tranSAUCETS, WALl ...........c.oooiiiiiiiiiioee ettt ete et e e et e e e eete e et e et e eteeeteeeteeeaeeeaseeaseenseenseenseeseeseereennes 9B008
SKirtS, fOr SUITACE EIFECE VESSEIS.....viiviiierieiiiteetieteet ettt ettt ettt ettt et et e et et eteessessesse s et e beeseeseeteeseensensensensensenseseeees 8A002k
Slapper detonators (Electric)

Slide way assemblies fOr MACKINE TOOLS ......c.iiueuiriiiirieiiteiees ettt ettt ettt b et b e et ss st se et teseebeneene 2B008d
Slurry propellant CONLIOL SYSIEIMS .....c.courueveuiiiriririeieiiirietet ettt ettt ettt bttt ettt et bttt st et be sttt et besesetsaebebenens 9A106b
Slush hydrogen storage .

STush hydrogen tranSTEI SYSTEIMIS .......e.veuiteuirteiirtee ettt ettt ettt b e bt et se et ettt et eb et e st sb et et et eb et eb et enessene et eneebensebesene 9A006¢c
SIMAIL ATTNS, WEAPOIS. ... euiiittiiiiiteteteattt ettt ettt ebes st sttt b ettt bbbt st st e a et ebe sttt et e b s ea et saebebesea et et e b s eheat st et ebebebe e essetebenes MLla

Small waterplane area vessels.
Smoke canisters & components..

Smoke grenades & components. ...ML4a
SIMOKE PIOJECLOTS OF SEMETALOIS. ....euvviaeetiatetiteueetetetestetteteseetestabeseeseseese st et eeaes et eseebe e es et ese et es et es e bentebe e ebe s eb et eb et es e benesbeneeteneenen ML2b
SIMOOTh DOTE WEAPOMS ...ttt ettt ettt b et se bt ea e nese e senen MLI1b
Smooth bore weapons, non-military . ..ML901a
Sodium (Na) MELAl VAPOUL LASETS ......c.erveuirieiiiteirieietetet ettt b et b ettt b et b et b et b et b et et s bt e b e ebeseebeee 6A005a.2
SOAIUIM DITUOTIAR. ...ttt s e bt s b et s e st ese st e s e st bes e e b e e sse st es e s esebenenseneanens

Sodium cyanide....

Sodium fluoride................

Sodium hexafluorosilicate

SOIUM SUIPRIAE ...ttt ettt ettt st e st e s e st et e st b e s e b e st e s e s e es et esenses e senessenesseneeseneesenes

SOftware, adAPLIVE CONIIOL ......c.couiuiiiiiriiiiteii ettt ettt a ettt b bbbt st e st st e bt e st et e b et e b e ebe st ebeaebene
Software, analysis of reduced observables .
Software, composite materials (organic/metal/carbon MALIIX) ........ccceerveririeirieiireieieeeieiete ettt se e seneeseneene 1D002
SOftWare, digital COMPULETS ......c.couerieuiiitirieierteirte ettt ettt ettt bbbt b bbbt b st ea et et e st b e et eb et e st st eb e st st b e beseebe e saeneas 4D
Software, electronic devices ................. 2D002
Software, filament winding machine use. 1D201
Software, military systems software...........ccocecereeuenne. ..ML21
Software, multi-data-stream processing equipment compilers......... 4D003a
Software, multi-data-stream processing equipment operating systems . 4D003a
Software, numerical CONtrol............ccovvevvivieiieieeieeeeeeeee e ..2D002
Software, real time processing equipmMent OPErating SYSTEINS .....c..eueveuerreuirreirrerirtereetereetesteserseessesesseeesetesesesessenesseneesensesenes 4D003d
Software, real time processing in MACKINEG TOOLS ........cveuirueiriirieiieee ettt ettt b et se et ss e eseneeseneene 2D002
Software, recovery of source code

Software, software development tOOIS S SOUICE COUE ......ueruiuiruiririiriiiiieiieteiite ettt ettt ettt sttt benes 4D003a
SOFEWATE, SOUICTE COUE ....vouviriiitietietietiettet et et e st et et ete ettt e st eseessessessesseseese s eeseeseessesaessessessesse s essaseeseesseseessessessensessessesessessens 4D003a
Software, tools in source code .........c.cceevevvennnn. ...4D003a
Solar cells, space qualified or radiation hardened . .3A001e.1.c
Solenoids, superconductive............cocovvevrrenennene 3A001e.3
S01EN01dS, SUPETCONAUCTIVE .....cueuitieiiiiaiiieteteieetet ettt ettt st et s sttt b b eb ettt b bttt bttt e b b ese et et e b b st e st etebesenenees 3A201b
Solid fuels, Military high ENEIEY .......c.cccoiiiiiriiiiiiiicicc ettt ettt et MLS8a,b,d
Solid propellant rocket engines...

SOLIA TOCKET TUELS....cvvevvivitiete ettt ettt ettt ettt et ettt et et eat e b et eabeeseeaeebeeseeteeteesseasessenseeseeseeseesseseetsessensensensensensessessessens ML8a,b,d
Solid rocket fUELS, INAUSLIIAL .......coeieieieiiteeect ettt ettt e e te e te e st eseesaeseessesbessessesseeseessesaessessessensasessessessesseesaeseenen 1C111
Solid rocket propulsion system, components . ..9A008

Solid rocket propulsion system, components ....

Solid rocket propulsion systems .............. ..9A007
Solid rocket propulsion systems . L9A119
SOLIA TOIIET DEATIIES «...cevuvvviieiniiteieicrt ettt ettt ettt st bbbttt b ettt et b et st et bttt es 2A001a
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SOIIA TOIIET DEATIIES ...ttt ettt b ettt b sttt b bttt et b sttt et b bt et et e b s esenees 2A001b
Solid state cameras........ .6A003b.1

Solid state imaging devices.........cocevvrueerrerenene. 6A203b.4
Solid state joining equipmMent, t0OIS/AICS/IXTUTES ........c.eutiririeieteiriririeteiet ettt ettt ettt ettt st be e es 9B004
SOlid StAte LASETS, TUNADIE .....c.veiviiiiiitiecie ettt ettt ettt ettt et e vt e eteeeteeeteeeteeeteeseeseeseeeseeesseesseeseeesseessesaseeaseeaseeaseenseennas 6A005¢.1
SOlid State 1aSETS, TUNADIE .........ecuieuieeieeieieietect ettt ettt ettt et et b et esae et e seeteebeeseessessessessessebeeseessessessensensessessessessesssennas 6A005c¢.2
Solid state microwave amplifiers 3A001b.4
SOLIA SATE SWILCRES ......euieieiiiiii bbb 3A228
SOlid-State IMAZING AEVICES ....cueveuieeiieteiieteietertee ettt ettt ettt ettt eb b e st b e st s e et et et et entebenses e s ese et ese et eseaseneebeneese s esensenesenenne 6A002
Soman (GD)

SONAT 1O EQUIPITIEIIL ...ttt ettt ettt b bbbttt ettt b et b et e bt s bt sa st ebes e eb et a e s s st se e st et esteb et eb et e st saese et eneenenes 6A001c
SONAT PrOCESSING CQUIPIMICIIE ....euvevieetitetirteetetesc ettt ettt et e st eseeses e teseebesesseneesene et eneebenses e sesessene et eneebenseseseneseeneeteneatennne 6A001a.2.b
Sonar signal processing equipment.......... ...6A001c
SORGUYL (Tetranitroglycoluril or TNGU)............ .ML8a.13
Sounding rocket test, inspection & production software. ..9D101
SOUNAING TOCKETS ...ttt ettt ettt ettt et b bt sttt st bbb bttt ebe sttt sa bbb et st et ebebebens
SOUICE COAE TECOVEIY SOTIWATE ......uvieitiiiteieiertee ettt ettt b bbbt bbbt e b bbbt s bt sa et et eebenee

Source code, development of goods as specified

Source code, for multi-data-stream processing SQUIPIMENL .........covvueveueuiriririruereieririrteteteeetrteteseiesetreesebesees st b eseeseseseessens 4D003a
Space launch vehicle test, inspection & Production SOTEWATE ............eueueueuiriririeieiiiririeieie ettt ns 9D101
Space launch VEhicles ..........coeoiveirieineenienereeene ..9A004

Space probes.........cccoeveveeeennne

Space qualified focal plane arrays .... 6A002¢
Space-qualified OPtiCal COMPONENLS .........cueriiuirieiirieiietei ettt ettt ettt ettt st ettt et bt e bt s s enesse st et e st ebensese s enesseneeseneesenes 6A004c
Space-qualified SOLIA StALE AETECIOTS .....c.covrvrueueuiiirieteieit ettt ettt ettt ettt bttt sa ettt et besenens 6A002a.1
Spacecraft .
Spacecraft components

Spacecraft inertial navigation eqUIPMENT/COMPONEIILS .....c.evveveuiirirtetererertrtrtetetesesertetetesesest st tesetesesestsseseseseseasssebeseseassaeseseseneaes 7A003
Spark-gaps, triggered

Special GUIN MOUNTINES .......cueuiiiiieiiieiriee ettt ettt ettt ettt e e s s et e a b e e st ebe et ssa s sesea e e eaeseseneesnnen ML1d
SPECIIUIM ANALYSETS ... ettt ettt sttt ettt b ettt et e bttt st et b s st e e e bbb ea e et bbb et sttt eb b ent bt ebebese et st ebebeneneas 3A002c.1

Spherical aluminium powder .. ICl11a.1
Spherical aluminium powder ..
Spin forming machines

Spin forming machines

Spin forming machines combining a flow-forming fUNCHON ...........ooeiriiirieiineeeeee et

Spin forming machines combining a flow-forming function. .

Spin forming/Flow forming equipment, SOTtWAIE fOI .........cc.coiiiiriiiiiiiec ettt
Spindle assemblies, MACKINE TOOLS.........coueuiriiirieirieiete ettt ettt ettt b et sttt b et ee et et et eb et eb et eneseeneeteneesenes
Spraying production equipment, plasma with controlled atmosphere ..2B005d
Spread spectrum development technology techniques.................... .5E001b.4
Spread spectrum radio equipment.............ccccevenee .5A001b.3
Spread spectrum Spreading COAE GENEIALION. .........cueirierieieirieieeiereteteeteter ettt ettt ee st esestesesseseeseseeseseesesesessesessenenseneane 5A002a.5
SPIYITON tUDES, VACUUINL...c..cuetiiirtiiietietet ettt ettt ettt st s ettt b et bt eh et eb et eb et b et e e s s et ee et eb et eb et ebe st et see st et et esenes

Sputter deposition production equipment

SQUIDs (Superconducting quantum interference AEVICES)........ceruririririeiereiieirerieerteeeeteees et seeseae et sesse e sseseesenaenene 6A006h
SR 19 (ammOnium diNItrAMIAE) .......evevirieuiieiiieieieeeteie ettt ettt ettt ettt se st eseebeseebeseesessese s esa s esasesensesaesessesensesansesas ML8a.32
SRAMs (Static random-access memories) . .3A001a.4
Stabilisers, military eXploSIVES/PIOPEILANLS ........c..ceieriieriieiiieiriee ettt ettt ettt se e sse st eseseesessesensesessenesseneeseneesenes MLS
Staging mechanisms for rockets ........... L9A117
Staphylococcus aureus toxins ....... 1C351d.7
START gyros & gyro components ....... ..7TA002
Static random-access memories (SRAMsS) ..... .3A001a.4
Stators, ring shaped (centrifugal TOtOr MOTOT) ........c.oueueuiiririiieiiiirieecee ettt 0B001b.10
SEEAILN LECHINOLOZY ...ttt ettt ettt s et et b et et e st e s e s e e s et e s e s e st s e s e b e s e s enses e s ese s es e s es e b en e seneese e eneneenen
Steam sterilisable freeze drying equipment

ST, INATAZINZ .....veveveeietenieteeeie ettt ettt et ettt ettt e s et es et en e s et es e e et eateb et es e s esesae st es e et ebensebenseseases e esene et eneebeneebensenenseneeseneseneane

ST, INATAZIINZ .....veveeveeietenieteteteriett ettt test et e ettt esestes e tes e beseeseseeseseeseasesenses et esessese et ene et ensesensesesseseeseneeseneeseneesensesensenensenesenenne

Step & repeat equipment, semiconductor wafer processing... 3B00O1f
Stirling cycle engine, air independent... 8A002j.4
Storage integrated circuits 3A001a.4
Storage tank components used with liquid propelling Charges ..........c.ccovriiueuiirinirieieieirinec ettt ML2a
Storage tanks, chemical (capacity greater than 100 L) .........cooviriririiinieieeseeet ettt aens 2B350c

Strap down/gimbal gyros & gyro components
Streak Cameras, CLECIIONIC EYPE....couvueveueuiriririeteieiiri ettt ettt ettt sttt et bbb b bt bbbttt bbbttt bttt st et ebeneneas
Streak cameras, MEChANICAl OF ELECIIOMIC ... ....c.eiiviieuieieicte ettt ettt ettt ettt e e e eeteeeteeeteeeteeeseeeseeeseeeseeesseenseenseenseereennes
Streak cameras, mechanical type..............
Streak tubes, electronic streak cameras 6A203b.2
Subcavitating hydrofoils ................... .
SUDIMATINE NELS ...ttt ettt ettt et e ettt et e s et e st sseseeses e et essesesses et enessen e esene et eneesensesessenesseneeses e teneesensesesseneseseeseneseneane ML9d
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SUDMATINES, MUELIEATY ...ttt ettt bttt b sttt b b eb et b et b sttt st et e b s ea et e b e bebeben e st b e bt ebeneaesetebesenens ML9
Submersible stage recirculation pumps ................. 0B004b.4
Submersible vehicles/vehicle systems or equipment... ..8A001
Submersible vehicles/vehicle systems or equipment.............. 8A002a
Substrate development/production technology, diamond il ...........ccooueiriiiiiiiiniie s 3E002d
Substrates, multi-layer hetero-epitaxial MALETIALS ...........c.eirieirieririeieiiieteeee ettt ettt eesessenesbeneeseneens 3C001
Substrates, semiconductor with resist coating ... ..3C002
SUIPIUT QICRIOTIAC ...ttt bbbttt b et b et eb et bbbt b bt sa ettt ebenes 1C350.52
SUIPHUT MONOCRIOTIAC ...ttt sttt s et s e b et e s e e ee et e st b e s e b e st sse st es e e eseneenenes 1C350.51
Sulphur mustards

SUPEr-VENtilated PIOPELIETS .......coviuiiiiirieiiieirte ettt ettt b ettt st ettt et e bt bene bt bestenene 8A0020.1.a
Supercavitating RYATOTOILS ......c.coueuiiiiirieetee ettt ettt b et ettt et b et ae st st st e st e te et 8A002m

.8A0020.1.a
...6A006h

Supercavitating propellers
Superconducting quantum interference devices (SQUIDs)

Superconductive circuits/systems, energy storage .......... 3A001e.4
Superconductive COMPOSItE CONAUCLOLS.......courveveuiuiiriririetetctirtetetet ettt sttt et bttt et bttt b et st et ebes et st etebeseae st saebenene
SUPErcoONAUCLIVE AEVICES OF CITCUILS........eiveuiitiietitetirteteetee ettt ettt ettt ettt ettt b bbbt s bt bt b et eb et eb e st et sae st et et ebetebennene
Superconductive electromagnetic sensors .. .
Superconductive electromagnets O SOLENOIAS ........c.ccceurieieueuiiririeieieictrtrtetet ettt ettt s e ettt st e etebeseneas 3A001e.3
Superconductive electromagnets 0 SOLENOIAS .......ccuiveueueuiririririeieiirietet ettt ettt ettt ettt be e eeseebesenens 3A201b
Superconductive electronic device technology............ 3E002¢
Superconductive equipment/accessories/components, military ...ML20
Superconductive gates, current SWitChing ............cccoceceveeennne .3A001d.2
Superconductive PropulSiOn EIEINES ...........c.cucueueririeurueueueriririeteiete ettt tesese et se e s et e e ee s et e s seseseaeennes 8A0020.2.c
Superconductive quantum interference devices (SQUIDS).....c.ccvriruiueiiririririeiiiniririetet ettt ettt et ee 6A006h
Superfine iron oxide (Fe203 or hematite) .
Superplastic forming technology, metal WOTKING.........c.ccviruiiiuiiniiiiiiiciiieecc ettt 2E003b.1.a
Superplastic forming technology/data, AVTi/SUPEL @lLOYS .....c.c.eriririiueiiriniririeieiiiririeetee ettt 2E003b.2.a
Superplastic forming tools, dies, moulds or fixtures

Supersonic expansion NOZzIes fOr UFG CAITIET S .......c.ccueerieirieiriiieieieteiete sttt ettt es ettt sesse st seeneeseneesenes

SUrface ACOUSHIC WAVE AEVICES ......c.cuuiiiiiiiiiiiciie ettt

Surface coating & processing equipment

Surface effect vehicles .........coevvevrineinicirieeene

Surface irregularity measuring equipment/instruments...
Surface skimming (shallow bulk) aCOUSLIC WAVE AEVICES ......c.evueuiriiuirieiiriiiiierieiere ettt 3A001c.1
Surface vessel pOSItioNiNg SYSTEIMS, ACOUSTIC. .....veutetiirririetirierirtettetet ettt ettt ettt b et st s se e ssese et eseebensebenteneseeneeteneatennane 6A001a.1.d
Surface vessels
Surface vessels & components
Surface-effect vehicles, (fully SKIrt€d VATIELY) ......cceiirieireiieiieieieet ettt sttt ettt et nene 8A001f
Surface-effect vehicles, (fully skirted variety) .
Surface-effect vehicles, (fully skirted variety) .
Surveillance SyStems .........cccevveereerieerreeenene
SUIVEY SYSLEMS, DANYIMELIIC. ... . eviuieiiietiieiirie ettt ettt ettt ettt s e st s s e st et eneebensesessenesneneeseneasennne
SuspPensions, MILILATY VERICIE. ......ccuvveueueiiiirieteiei ettt ettt bttt b et e e e b s e s et st et e b et es et e s esenenan
Sweeping equipment, military explosive.
Sweeping equipmMent, MILIEATY EXPLOSIVE .....c.eirieireieieietiieterteert ettt ettt ettt e e s tese et e s eebeseeseseesessesessesesesenseseeseneeseneesensesn
Swept freqUENCY NEIWOTK ANALYSEIS. ...c..cuiiitititirieirieet ettt ettt sttt b et se et et e st eb et e bt et nee st st neebenes
Swimming apparatus, underwater .
Swine fever virus (African)
Swine fever virus (Hog cholera virus)..
Switches, solid state ............cceeveeueennes
Switching devices/modules or assemblies..
Symmetrical dimethyl hydrazine
SYNtactic fOAM, UNAEIWALET USE .....c..eueeveuieteiiiteieteieteiet ettt ettt ettt es et e st seese et eseete e ebensesessenessene et eneebenseseeesensenenseneasenene
SYNHELIC APETTUIE TAQAT .....veuieeiieiieteiete ettt ettt et et et et et s e s e e sesae st e s ese et eneebe st e s ensese s ese s eseseseeseneeseneeseneesensasn
Synthetic aperture radar (SAR)...
Synthetic diamONd MALETIAL .........c.oouiuiriiirieieteet ettt ettt st b bbb e st s s et sse st et eaeeben e e b e e ese st eseneeseteneaseneanens
Systolic array computers/assemblieS/COMPONEIILS. ..........cueuirueirueriereietiierieteesteseeteeeseseesestesesesessenesseneesensesensesessenesseneesensesenes 4A004a

T

T4 (Cyclotrimethylenetrinitraming 0r RDX) .....c.ccueiriiirieiiieieieieieieesiee ettt ettt st se e s s esessesesseseeseneesanessens ML8a.20
TADUN (GA) 1ottt ML7a
TACOT (Tetranitrobenzotriazolobenzotriazole)... ML8a.14
TAGN (Triaminoguanidinenitrate)........................ .MLS8a.11
TAIW (TetraacetyldibenzylheXaazaiSOWUITZIANE) .........ceveveveuiriririeieteiiinirieteieets ettt ettt et sttt st bebeneneas ML8e.36
TANK AESTIOYEIS ...ttt ettt ettt ettt b ettt b et b bbb e st sh et eb et e b et e b et e bt s ebese e st et es et e st eb et e be st ese st ene et ebenteneane
Tank transporters....
Tanks & related eqUIPMENT/COMPONEILS ......c.covrveveueririririetereiiirietetet ettt bt ese sttt et ebe ettt bebes et st etebesea et st ebeseseae st et ebesesetstesenene MLo6a
Tanks, chemical storage (capacity greater than 100 L) .......c.coeiriiiniiiiiiiiiiieer et 2B350c
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Tantalum crucibles coated with tantalum carbide/nitride/DOTIAe .........ccveviieririeirieiiieieieeeete e 2A225¢.3
Tantalum made or lined crucibles...........ccevvevieieniineniniieeieeens .2A225¢.2

Tape designed for testing recording equipment of entry 3A002a ...3A002a
Tape recording eqUIPMENt .........c.c.eerirerieeererirenirieiereenireeeereeens ...3A002a
TapPe-layiNg MACKINES .......c.eeuiuiriiirieiitiiet ettt b ettt sttt ettt b e e bt st e st s e e st es et es e b et ea et eb et eb et eb et ebesbenesaeneas 1B001b
TaPE-laYiNg MACKINES ......cueoveiiiieiiiteieieiet ettt ettt st e st et e st et e s tebestes et esesseseeses e seseesentesenses e s esenseseseseasenessaneas 1B101b
Target acquisition systems...

Target deSIZNAtION SYSLEIMS ......c.eeuetiuirtetirtetietetteteatst ettt et et et et eb e st eseseese et es e et es e eb et ebe st es e st eb et es e benesae st ebes e et eseeb et ebe st esesaeseetenentenene MLS5b
TATB (TriaminotrinitrODENZENE) ......cc.euerveririeuieteieteietertee ettt ettt et et stes et es e tes e b et esessesesseseeteseesensesensene st eseeseneateneaseneenens ML8a.10
Tear gases

Technical military databases libraries, PAramELIiC ..........cccoeirieireririerietiiet ettt ettt ettt st seetens ML17f
Technology, AIrDOUINE SQUIPITIENL ....c..cuteteiirteuiiteietee ettt et tesesteseetese et s et e eesessesesseseeteseeses e beneesenees et eseses e tenessenesseneeseneesenes 7TE004a
Technology, composite materials installation, maintenance or repair 1E002¢

Technology, composite structures repair............... 1E002f
Technology, development of frequency agility techniques SE001b.4
Technology, development of spread Spectrtm tECANIGUES .........c.covriiueuiuiiriririeiceer ettt SE001b.4
Technology, diamond SUDSIAte fIlM.........c.oueuiuiiiiieiec ettt sttt b et se et s 3E002d
Technology, gas turbine engines & components... \9E003a
Technology, gas turbine eNgINes & COMPONENLS .......c.coururuevereutrirtrietereritrtetetetesetrtetesesesestetesebebeseststesesebetstsbetesese st tesesesenensssens 9E003c
Technology, helicopter POWET tranSEr SYSEEIMS ........cueuiuiriririeueiiirirteteiet ettt ettt bbbttt ettt et seebesenens 9E003d
Technology, hetero-structure semiconductor development. 3E002b
Technology, high output type diesel engines................... .9E003e
Technology, integration software for expert systems.. 2E003e
Technology, machine tool INStrUCtION GENEIALOTS........c.c.erurieueueuiirieeeieteieereee ettt et teseaee s e se et st et sebe e e e st se et s s seseneas 2E003d
Technology, materials ProcesSing EQUIPIMENL. ......ccueueueutiririeueteriirirtetetereireetetesestreseesesesesesteteses st st etebesesetstebesebesesttesebeseserersesesenen 2E0

Technology, military goods
Technology, military goods

Technology, superconductive ElECtrONIC AEVICE........c.eueiririeiereuiiririeteieitirtetetes ettt ettt b ettt bbbttt ettt ea bt enene 3E002¢
Technology, tilt rotor/wing power transfer systems development... 9E003d
Technology, vacuum MiCTOCIECIIONIC AEVICE ......eueveuirieririeiieteiieteeete sttt ettt et ettt ettt s bt e s et et e s e s et e st b et sseneesennesenee 3E002a
TEGDN (Triethylene glycol dinitrate) propellant additiVe ..........coovueeeueiriririeiieiinrcce ettt 1C111b.2
TelecommUNICAtIONS EQUIPIMEIIT ........eveuirieiirteiieteeietet ettt ettt eb et ettt bt es et e st e be e eb et eb et eb et eb e s b estsa et eb et eb et ebe b esenbeneeseneenen SA001
Telecommunications equipment/system software. .5D001c.1
Telecommunications production equipment...... ...5B001a
Telecommunications teSt EQUIPIMENL..........c.eeueirteirterieeirt ettt eet ettt ettt ettt eb bbb et s b et ese e eb et eb e b e st sae e eb e st ebebeseebenesbeneesenes
Telemetering & teleCONtIO] QUIPIMENT ........cc.euirieeirieiiteieteet ettt ettt ettt ettt s et sb et et et eb et e st benessenees et et ensebesenesseneeseneasen
Telemetering & telecontrol equipment.
Telemetry CQUIPIMENT/SYSLEIIS. ......c.viueieuiieiirteiieteetetet et ettt sttt et et b et be st ea et e bt ea bt e st s b et et et eb e s eb et ebesaesesaen e et et eb et ebe b ebesbeneeaeneenen
Telescopic sights, NON-MILILATY fITEAITIIS ......c.euiiteiiieiitiieieet ettt s et b ettt ettt bt e st seene et eneetenes ML904
Television cameras, underwater............ .8A002d.1.b

Television cameras, underwater. ....8A002d.3
Television cameras, underwater ..................... .8A002d.1.a
Tellurium (Te) With PULity Of SNS %0 OF DEIET ......c.eeuiuieiiieirieiceeeete ettt et s ettt st e e s eees e seseseneanens

TeMPESt tYPE SQUIPIMENL ...ttt ettt ettt ettt bttt bbbttt sebena

Tension stretchers for prepregs/preform production

TEPAN (TetracthylenepentamineacrylONItrile)...........ccerveirieirierieieieeieesiee sttt ettt se st enessesesseseeseseeseneenens
TEPANOL (Tetraethylenepentamineacrylonitrile@lyCidol) ..........civiirieiriiriiiiie et ML8e.38
Terrestrial ZEOPRONES ........cevvevereeirieieieieieerere e ...6A001b

Teschen disease virus. ..1C352a.14
Test & evaluation facilities, kinetic energy weapons .. MLI12b
Test (physical models) results, directed energy weapon . ML19e

Test benches/stands, rockets/rocket motors.

Test chambers, aerosol challenge............cccoeueueeee. 2B352¢g
Test equipment - propellants and their CONSLITUEIILS .........ceoveuirieirieiierieieri ettt ettt ettt se et sse e eseneenen 1B111
Test equipment, SEMICONAUCTOT AEVICES ......voveuirrerieieieiiieisietteteeetet ettt ettt ettt e et ese e et e ees e besessenessentesensesenseseaseneasensesensenn 3B002
Test facilities, military environmental .

TESt TECEIVETS, TNICTOWAVE. ... ..cuveeeveereereeteeteeteeeteeeseeeseeeseeseeeseeseeseenseeseenseeseenseenssenssenseenseenssessenssenssenseenseenseenseeseeseenseeseans

Test tape designed for recording equipment of €ntry 3A002 .........c.ecivueireeieieiereieereee ettt ese e eseneesenaes 3A002a
Tetraacetyldibenzylhexaazaisowurtzitane (TAIW)............ .ML8e.36
Tetraethylenepentamineacrylonitrile (TEPAN)............... .ML8e.37
Tetraethylenepentamineacrylonitrileglycidol (TEPANOL)... .ML8e.38
TetranitrobenzotriazolobenzZotriaZole (TACOT) ....coieireieiiieieieteiee ettt ettt re st et eseseese s sessesessesessesessesesseseasensasens ML8a.14
Tetranitroglycoluril (TNGU 0F SORGUYL) .....cuiiiiiiiiiieieieieteiete sttt sttt se s sa st seebenesnens ML8a.13
Tetranitrosemiglycouril (K 55) .
TETOAOLOXIN ...ttt .
Thallium arsenic selenide (TI3ASSE3 O TAS) c..cuiiiiiiiiieieieeeere ettt ettt ettt st st st e st et e st benesse s eneneas 6C004b.3
Thermal imaging equipment ....................... ...6A002¢

Thermal imaging equipment ... ML15d
Thermal ionization mass spectrometers (TIMS) ....3A233c¢
Thermal sensors, optical fibre...........ccccccevuenen 6A002d.3
Thermoplastic liquid Crystal COPOLYIMELS.........ccriririeiiuiiriirieieieiire ettt ettt sttt ettt bt e st b nene 1C008b
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Thermoset resin iMmpregnated MATEITALS ........c.certriririereiiririeiei ettt ettt st b e st b et be et s et benenens 1C210c
Thickeners for hydrocarbon fuels (including M1, M2, M3) .....coioiiiiniiiierie ettt st MLS8d

Thio-ethers (alkylphenylene), lubricating fluids ...... 1C006b.1
Thiodiglycol .....oveveveiiiicccirccce ... 1C350.1
Thionyl chloride 1C350.9
ThiOPhOSPROTYL CHIOTIAE .....eueviieiiiciieiee ettt ettt ettt s e et e s e s e s et e s esesseneeseneeseneeseneesesenennas

Thorium metal/alloys/compounds/concentrates
Thrust chamber, high pressure
Thrust chamber, high pressure
Thrust chamber, high pressure .
Thrust chambers - liquid rocket PropulSion SYSLEIMS ........c.ceueerteiririririeireeierteitet ettt ettt sttt ese e
Thrust vector control SYStEMS & SUD-SYSEIMS .......ccueuiuiriruirieiirietirteiirteri et et steseeteseetesesse e esee et e tesessesesae e eseeseseeseseesenessensesennas
Thulium-YAG (Tm:YAG) lasers
Thulium-YSGG (Tm:YSGGQ) lasers .

Tick-borne encephalitis VIrus........c.cceverveereeeenene

Tilt rotor/tilt wing power transfer system technology

Time or frequency domain processing & correlation EqUIPIMENT . .......c.c.coiririrueuiiriririeieeerrrieteie ettt sesaeeene 6A001a.2.c
TIMS (Thermal ionization mass spectrometers) .
Titanium alloys, as tubes/solid fOrmS/TOTZINES .......c.ccerriririiuiiiniricieiei ettt ettt
Titanium alloys, powders, forgings and MANUTACTUIES .........c.cetriririeueuiiriieieec ettt 1C002a.1.b

..1C002a.2.c
.1C002b.1.c
.1C002a.1.b

Titanium alloys, powders, forgings and manufactures....
Titanium alloys/alloy powders/forgings/manufactures ...
Titanium aluminides............oceveeeirirnnnniciceennns
Titanium doped sapphire laser host material
Titanium IV, ((2-propenolato-1)methyl, N-propanolatomethyl)-butanolato-1, tris(dioctyl)phosphate ............cccoeveueuencee.
Titanium IV, ((2-propenolato-1)methyl, N-propanolatomethyl)-butanolato-1, tris(dioctyl)pyrophosphato .
Titanium IV, 2,2(bis 2 propenolato methyl, butanolate] (LICA 12) .....cccccouruiiiiiininiiiiiineeccreeeeecce e
Titanium subhydride of stoichiometry TiH 0.65 1.68 ........c.ccoiiiriririeiiiiniieieeireete ettt ettt
Titanium-sapphire (Ti: ALLOs) lasers
Titanium-stabilised duplex stainless steel (TI-DSS) .....cooriiiiiiiirieiccreee e et
TMETN (trimethylolethane triNItrate) .......c.cocvrveueueiririeieieii ettt ettt ettt sttt b ettt be et beseneas
TNAZ (1,1,3 Trinitroazetidine) ............... .
TNGU (Tetranitroglycoluril or SORGUYL)......cccccccevvineirucncace.
Tooling for powder metallurgy rotor blade component manufacture .
Torpedo activation equipment
TOrpedO CONLIOL EQUIPIMENIE . ....e.vuieeiiteiietenietei ettt ettt ettt ettt ettt b et es et es e s s en e et en e et eaeeb e s e b enesseneeseneebensebenseneasenesseneeseneesenene
Torpedo handling equipment ..
TOIPEAO NMELS ...ttt ettt b bbbt b et a ettt e b et e b et e bt sa st ea e st et et e b et e b et ehesees e et es et e st eb et ebe st e st st ebe et eneeteneane
TOIPEAOECS & COMPOIICIILS .....viueiiteiiteiieteiieteat ettt ettt et e tes e ses e ssese et et et eaeebeseese s ene et es e et es e b en e benees et eseneebentes et eneasenesseneeteneaseneane
Tow-placement machines ..............
Towed acoustic hydrophone arrays ..
Toxic chemicals........ccccceveireenennene. .
TOXIC CHEIMICALS PIECUISOTS ......viueetietetiieuirtesietestetestetesteeesteseste st eseseeseseesessesessese et eneeseseesensesensesensesensesensesenseneasenesseneeseneesensesensene
TOXIC ZAS MONILOTINE SYSTEIIIS. ...c.euveuiteuitenirtetetert ettt tetesestetete st et ee b e tese st es e ese st et et eb et ebeabesesae st et eaeeb et ebe b esesaest st ese et entebentenentenens
Toxicological agent defence systems/equipment/products ....
Toxicological agent dissemination eqUipmMENt & COMPONENES.........c.erverirrereereierereeserieserseseeseseesenesseseeseseesesesessesessenesseseeseneeseeene
TOXICOLIOZICAL AZENLS ...ttt ettt ettt ettt ettt b e bbbt b et se et eb et bt b et b et bt st st et e bt et e st e b et ebe st e st st ebe st ebesnenene
Toxilogical agent development/production/use technology...
Toxilogical agents/tear gases & related equipment & materials ..

ML7

TOXINS, NAUTAL.......c.oovieviieiiieeee et 1C351d
TPB (Triphenyl bismuth) . .ML8e.39
Tracking radar ..... .6A0081.1
Tracking systems,............. ...ML5b
TTaCKING SYSIEIMS, PIECISION .....vvireuiteuirtenietetetetetet et st et st ese et eseetes e ebe e ese st es e eses et es et esesse st ese st es et eb e b eseabenessenteteneebentebenseneseeneanen 6A0081
Tracking SYSLEIMS, PIECISIO0 .....cvcueviuiririieieieiiinteieteiesttre et ses sttt sttt se s st ee bt e et se sttt ea b s s et st sesesesesesssesenenennas 6A108b.1
Tractors, designed/modified for military use.. .MLe6i,f
TraIlerS, AIMIMUINTTION .....eouviiuiieetieeee ettt et et e et e et eeteeteeteeeteeaeeeseeaeeseeseeseeeseeseenseesseeaseeaseeaseeaseesseesseessesaseensesaseenseenseenreens
Training eqUIPMENt, MILIEATY .......c.ciiiiririeieicii ettt ettt ettt s ettt e s bt s e bbb et enenenene
Transceivers, radio ...............
Transceivers, radio ...............
Transducers, acoustic projectors.
Transducers, NYATOPRONE ......c.couoveviuiiiiiicie ettt ettt b et st be sttt aebenene
Transducers, Wall SKIN fTICHION .......c.ooviiieiieiie ettt et ettt e e eteeete e te e teeeteeeaeeeseeeaeeseeeteeeseeeseeeseeeseeeseeeseeeseeeseeeneeans
Transient recorders (Waveform digitisers)
Transistor test equipment, S-parameter MEASUICIIICIIL ......c.covrveveueretrirterererertrteteseseststetetesesetessesesesestasesesesesesssesesesesssssesesenens 3B002a
TIANSISTOTS, IMCTOWAVE .......uveevveeureetreeteeeeeesteesteeteeesseeseeesseesseeseeesseeaseesseesseesseesseeseeesseesseesseesssenseenseenssenseenseenseenseenseesseseereenns 3A001b.3
Transmitters, radio ............... .ML11
Travelling wave tubes (TWTs) ... ..MLI11
Travelling wave tubes (TWTs), industrial......... .3A001b.1.a
Tray exchange towers, hydrogen sulphide water .. ....0B004b.1
Treatments, designed for reduced reflECTIVILY .........oueuiiririiieiiiiircte ettt ML17¢c
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Triaminoguanidinenitrate (TAGN . ....ML8a.11
Triaminotrinitrobenzene (TATB) .. ....ML8a.10
Trichloronitromethane................ ... 1C450a.3

Triethanolamine .................. ... 1C350.46
Triethanolamine hydrochloride... 1C350.53
Triethyl phosphite .........cccccvvveenee 1C350.30
Triethylene glycol dinitrate (TEGDN).. .. 1CI11c.2
Triisopropyl phosphite ................... ...1C350.58
TTIZEEIEA SPATK-ZAPS ...ttt ettt sttt ettt b e e bt s e e e e st et e st et e st e b e e e b et e s e e ettt e st b es et en e e s eneesene et e teb et enennene 3A228b
TrMELIY] PROSPIILE ...ttt bbbttt etttk b ettt et b ettt se et b ettt eaenes 1C350.8
Trimethyladipic DACKDONE SIUCLUIES ........coueuirieiiriiiietiiit ettt ettt ettt ettt sa et ea et b et ebe e ML8e.32

Triodes, cold cathode
Triodes, cold cathode
Triphenyl biSMULh (TPB) .....ciiiiiii ettt ettt a ettt b bbbt b et ea et et e b e
Tris (2-chloroethyl) amine (HN3)..
TriS (2-ChIOTOVINYL) AISINE ...ttt ettt ettt bbbttt bbbttt bbbttt et bbbt st b b i s

Tris 1 (2 methyl)aziridinyl phosphine 0Xide (MAPO) ......ccovirieiiiiiiinirieieietreeiete ettt MLS8e.41
Tris vinoxy propane adduct (TVOPA)
Tris vinoxy propane adduct (TVOPA)

Tris(dioctyl)phosphate (KR35 12) ....c.cueuiuiiirieieieiiririeteiet ettt ettt ettt ettt ettt b et e et s ses e et ebeseneaeaenes
Tris(dioctyl)phosphato O (LICA 12).... .
Tris(dioctyl)pyrophosphato (KR3538) .....c.cirririiiiiiiriririiicieiireeetet ettt ettt sttt sttt

TIIHUIN PLANE. ...ttt ettt ettt et b ettt b et e e e b st s a s e b bbbttt b e b e b e sttt et et ebesea et et e besesent st et esesenenetas
Tritium recovery, extraction & concentration facilities 1B231
Tritium, compounds & MIXLUIES ......c.cccevvveveueireriererecrenireenereeens ... 1C235
Trusted Computer System Evaluation Criteria (TCSEC) capability.. ...5A002a.6
Tubes, frequency agile .........cccoevrereereinieenesereeeee e ...3A001b.1

Tubes, gas krytron .......
Tubes, vacuum sprytron ..

Tunable band-pass filters .... ...3A001b.5
Tunable lasers, solid state ................. ...6A005¢c.1
Tungsten & molybdenum metal alloys. 1C117
Tungsten alloys ........ccccoveecicinnnnnne .1C004
Tungsten alloys, as parts .. 1C226
Tungsten carbide, as parts 1C226
Tungsten, as parts............. 1C226
Turbines, gas aero engines.................... ....9A001
Turbines, gas aero eNZINEs, tESt SOTEWATE .......c.couiuiiiiriiiieireeet ettt ettt b et b e ebe st ene e 9D004b
TUrDOCOMPOUINA CIZINES .....c.vviteeiteiietei ettt ettt ettt ettt et b et e st st es e eae st et es e b e st eae e es et es et es et eneeseneeseneesenees et esebenesseneeseneenen 9A101
Turboexpanders and turboexpander compressors .. .
Turboexpanders and tUrboEXPANAET-COMPIESSOTS ......c..c.erueutrueietirieterteiertetrtetetet ettt st st seeseetese bt ebess et et et eb et ebensesesseneeseneesen 1B232
Turbofan & turbojet engines, HGREWEIZNL.........cc.e.iiiiiiiie ettt ettt ee e enes 9A101
Turning machines (CNC) .

TV cameras, 1adiation-NardenEd ..............ccoooviiiiiiiiiiieei ettt ettt et e ete ettt et et et et et e et e eaeeaeeteeasens et et eteeteeteeaeens 6A203¢
TVOPA (1,2,3 Tris(1,2 bis(difluoroamino)ethOXy)PrOPANE) ........c.ccveerieuireeririeieieieiesieie ettt st seesaens ML8e.43
TVOPA (Tris vinoxy propane adduct)

Two dimensional fOCAl PIANE AITAYS .......cccvviueuiuiiririeieteieiretete ettt b ettt b ettt b bt s et e b b e st st b e b et ebe st e aeetebenenens

TWTs (Travelling Wave Tubes)
TWTs (Travelling Wave Tubes)
Tyre pressure CONtrol SYSTEMS, MILTATY ....c.e.eueriiiririeteieiiririetet ettt ettt ettt et bbbttt bbbttt etebe e eae st ebebeseneeeeenes ML61

U

UF6 / CaITICr ZAS SEPATATION SYSLEIIIS ....cueuvuruvereveriritetetesesetrteteseseatstasesesesestttetesesesentasesebeseseasstebeseseatstesesesesentataseseseneseassseseses 0B001d.7
UF / carrier gas SEPAratiOn SYSLEIIS .........c.eueueueerrrueuerererertreeseseseeesteseseseueseeesesesesesessesesesesesessssesesesestssesesesesestesssesesesesessssesenes 0B001h.5
UF; auxiliary isotope separation/enrichment @qUIPIMENL..........c.ecveuerieirieirieiereteteeetetesesteseesesesseseeseseesessesessesesesessessssensesenseses 0B002
UF; cold traps
UF; cold traps
UF§ AESUDLIITIETS .....vviieeiieeeceee ettt ettt ettt ettt ettt et e et e e ete e ae et e et e e s e eeseeeseeeseeseeessenesenteenssenseenseenseenseenseenseenseenseeneeeneean
UFs Gaseous diffusion barriers & housing ..
UF g HQUETACHION SEATIOMNS ...ttt ettt ettt ettt s et s s e st et e st et ea e eb e s s eseasen e saen e et es et eneeseneene e et e s eseasesebeneasenessaneas
UF§ MAaSS SPECLIOMELETS/ION SOUICTES .....veveveevereeresteteiesessesteseseesessesessesessesesseseesassesessesessesesseseesessesensesensesensesessesesesessessssensssenes
UF, piping & header systems .
UF 6 PrOQUCT & tA11S STALIOMIS .....veuttieteiiieiertetete ettt ettt b ettt s et s et b bbb et b et eb et b et eb et es e b et es et et et ebetebennene
UF; resistant cOmMPOUNAS & POWAETS.......c.cveuirieuirieirieieieietetetetetesteesteseeteseeteseeteseesestesesseseesesesseseesensesensesensesasesessensesansesenseses
UFg vacuum pumps
UN Class 1.1 SOIA PIOPEILANES. .......c.euiriiuirieietiieteiete ettt ettt sttt s bt e bt be et e st bt eb et e b et e st st ese st et ebeneebeneene
UN CIlaSS 1.3 SOIA PIOPEIIANLS. .....coueuieeiieiiieiiteiieieiete ettt ettt ettt ettt ettt e st st e st sseseeses e seseaseseesensesensesessesenseseaseneaseneas
Underwater (propeller) noise reduction software ...
Underwater cameras, PROTOZIAPIIC .......coueuiiuiiiiiiitiiciiie ettt ettt ettt sttt b et ebe st st st e bttt be e ebe e
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Underwater COMMUNICAtION CADLE ......c.ciriiiruiueuiiirieieieieirietete ettt ettt ettt ettt b e ettt st be bt neseebebebenis 5SA001c.2
Underwater communications systems... .5A001b.1

Underwater detection devices............... .MLO9c
Underwater electronic imaging systems .. 8A002f
Underwater n0ise reduction tECANOLOZY ......c.ceviietirirtirieirieirieieetei ettt bttt st b et eb ettt sb ettt eb et eaeneeneas 8E002
Underwater optical fIDre Cables & ACCESSOTIES ......ueuiruriririreiietiietiieertestetestetetese et ssesessesteseseesessesesesesseneeseneesesesessesessens 5A001C.2
Underwater robots, computer controlled ....8A002h
Underwater SWIMMING APPATALUS .....c.c.erueurruerieuirtetirtesertesertestssestesetesestesessestssestesestesesesessesessentasestestesesensestssenteseneesensesesseseanens
Underwater SWIMming aPPATALUS ..........cccoueueueuetrieueuereuetassseteseseteseeesesestsseeseseststssssesesesessssesesesessseesesesesestasssesesesestesssesesesssssens
Underwater vehicles, industrial

Underwater velocity measurement equipment

UNAETWALET VISIOIN SYSTEINS ...uveuvtiuteueteuirtestetentetentetessesessestsseseeteseeseseesessesessestaseseeseneesensesesseseseseseneesentenesseseaseseseseaseneaseneesennas
Unmanned aerial vehicles .......c..eeueeee

Unmanned airborne vehicles & launchers...
Unmanned tethered submersible vehicles...
Unmanned untethered submersible vehicles

Unsymmetrical dimethyl RYATAZINE ........cocovrieueuiiiiiieieieii ettt sttt bttt bbbt sebenan
Uranium conversion plant & equipment..

Uranium cooling equipment 0B001g.2
Uranium electromagnetic separator VaCUUIM NOUSINES .....c.coueveveuiiriririeiiiiiririeietet sttt ettt es 0B001j.3
Uranium fluoride (UFs) product collectors.............c.c.c....... 0B001h.2
Uranium fluoride (vapour product & tails collector systems)... 0B001g.3
Uranium hexafluoride (UF) resistant cOmpounds & POWAETS ........cuevueuirieirieiriiiiieieienieiesie ettt sttt enene 0C005
Uranium isotopes separation, 1asers O 1aSer SYSIEIMS ........c..eueueuiiriririeueieiririeieieee ettt se e eneaes 0B001g.5
Uranium isotopes separation, lasers OF 1aSEr SYSTEIMS ........cvveueueueueriririeieieiiirieteiee sttt st ettt bttt bebe e seenenes 0B001h.6
Uranium metal, alloys, compounds & concentrates . .
Uranium metal, alloys, Compounds & CONCENLTALES ..........c.cueueiririrueueuiiririeieieieerieteieteiees ettt ae s e s seses e seenes
UTanium OXIAAtION SYSTEIMIS. ....c.vrvrveueuiuiririeteteteatrtrtrt ettt ettt s sttt bes sttt b et eb sttt et et ebe sttt et ebeses et seebebeseae et et et ebentreatesenenen

Uranium plasma generation systems .
Uranium titanium LIOYS......c.ccoouriiuiuiiice ettt
Uranium vapour product & tails COLLECIOT SYSIEIMS .....c.cururueueuiuiriririiteiiieirtrieteteene ettt ettt ettt be et seenenes

Uranium, enriched in Uranium 233 or Uranium 235 .......c.oooiiiiioiiiiiiicie ettt ettt e eeaae et e eae e et eeaaeeateeaveeaveenneennean 0C002

Vv

VACUUIN fUIMACES ...ttt sttt ettt bbbttt b ettt b bt s st st et b bbb e b b sttt st e b b e s ea et et ebesesent et et ebebeneneatas 2B226
Vacuum furnaces.
Vacuum headers
Vacuum housings for uranium electromagnetic SEPATAOLS...........coveueueuiriririeueriiririeeetereetrteteteses ettt ses ettt ses et st beseseesenes 0B001j.3
Vacuum induction fUrnace, POWET SUPPLIES........c.erueriruiiriiieteieteiet sttt ettt ettt ettt ettt s et e st be e e se s es e s eseese st eseneesensesennenen 2B226
Vacuum induction furnaces
Vacuum manifolds
Vacuum melting, remelt & Casting fUINACES ...........ccueiriririiiiiiriieieiec ettt e 2B227
Vacuum microelectronic device development/production technology ...
VaCUUM PUMIPS....vvetniniiieterentrirtetetesenertetesesesestststesesese e sseneseseneses .0B002f
Vacuum pumps.... .

Vacuum pumps
Vacuum pumps for UFg bearing atmOSPREIES ........c.ccoivirieueuiiriniiieieieiiristeteie sttt ettt ettt sttt es 0B002f
Vacuum tubes

Vacuum tubes, industrial electronic
Vacuum tubes, industrial €leCtroniC MICTOWAVE ..........ceeieuierierieiereiteeteeteeteeteete et eeeseseesestesteeseesseseessessessessessesseesessseseereans 3A001b.1
Valve Seals.......cceeeeeieieieieieiee e ....1A001a
Valves, bellows
Valves, bellows seal ...

Valves, diaphragm.. 2B350g
Valves, double-seal ..........ccooveerreernenene 2B350g
Valves, electronic (VACUUM  MICTOWAVE) ....c.erveueriererierieseristeseesestesestesesesessesesessssessesessesessesessesessesessesessesessesessessssessssesessesseseseane MLI11
Valves, gaseous diffusion iSOtOPE SEPATALION .......ecueuerueriruirieiirietirteiert ettt ettt sttt et eb e st et ss et et et eb et esessenesseneanen 0B001c.6
Valves, industrial electronic (VACUUIM = MICTOWAVE) .....c..evererirtererierereeiesesteseseesessesessesesseseeseseesessesessesesseneesessesensesessesesseneeses 3A001b.1

Valves, industrial electronic vacuum
Valves, industrial electronic vacuum
Valves, multiple seal incorporating a leak deteCtion POTT ..........cveueieuirieirieirieieieieeee ettt ae e s sseneas 2B350g
Valves, non-return (check).........cecvvvevvrerieerieerieeniennns ...2B350g
Variola Virus........cccoceevueueueee ..1C351a.15
VECtOT PrOCESSOTS/ASSEIMDIIES ......viuieteuieiiieiietetieteeietet ettt ettt tes et et ese e ese st et et es e beseese st esenees e sesenseseseneesenteseneesensesensenesseneaseneasan 4A003

Vehicles & related equipment/cCompONents, MILIEATY ..........eeeueiriririeueiinininireeteeerr ettt ettt sttt ettt es ML6

Vehicles fitted With MOUNTINGS FOI ATIMNS.......c.coirieieiiiiiiiiiete ettt ettt ettt benebenes ML6b

Vehicles modified for military use

Vehicles, space/space craft/rocket launch SUPPOLT ........c.ccoririeiiiiirinirieiecirreet ettt ettt ettt nens 9A115b

Velocity interferometers (VISARS) ....cououiueuiiriiieieieen ettt ettt ettt sttt et e b st e b e b s bt nesenene 6A225
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Velocity measurement eqUipment, UNASIWALET .........c.e.eoiririeueueririririeieseietrtsteietesee st etesesestst st beses et seetesesese st ssseteseseeaseseseseneas 6A001c
Venezuelan equine encephalitis virus................ .. 1C351a.16

Ventilated full or half (protective clothing) suits .. ....2B352a.2
Ventilated propellers ...........coovvevecrenninereenene .8A0020.1.2
VBTOLOXIM ...ttt ettt bbbt h et bbbt e et e et eb et e b et eh e e e st e e e st et es et et eh e s ea e eees et e st es e b et e bt eb et ettt eb et bt ntene 1C351d.9

VESICULAT STOMALITIS VITUS ....ueuertetiiuiiieeeteiettrt ettt et st seat st et b sttt bbbt s et a b eae et a et bttt st et sesea e st et ebesesentseesenencaeaes 1C352a.15
Vessel noise reduction equipment ... ...8A002.0.3
Vessel positioning systems, acoustic 6A001a.1.d
VESSCIS ..ttt ettt ettt b e h e aea et stk a bt h e R e Rt e e e Rt E e R ke Rt e Rt A e Rt ee e st et e Rt ke n e R e a e R et neeeen et e st et e st et eneene e enennas

Vessels, marine....

Vibration test equipment production and USE SOTEWATE ........c..eirieuiriiiriiinieire ettt sttt b e 2D101
Vibration test equipment using digital cONtrol tECANMIGUES .........ecuevirieirieirieieieieieee ettt eeenes 2B116
Vibration test CqUIPIMENT, ACOUSTIC. ....c.eevrirriuetiuirirtrteteteaitrtetet ettt et etes ettt bes sttt bebea e st bbb ebe sttt st ebebesea e st et ebeseae st saebebesenesaenes 9B006

Vibrio cholerae..........ccccccoeoiiiviiiciciiiiniiiccine .. 1C351c.12
Video cameras incorporating solid state sensors... .6A003b.1
Vinylidene fluoride COPOLYIMELS .....c.couviriiuiiiiiririiiietiietrrtet ettt ettt ettt sttt bbb bbbt s et besenens 1C009a
Vinylidene fluoride copolymers, COMPONENLS OF.........c.ceuiriiiriiieiiiiiiieieieie ettt ettt benene 1A001
Viruses
Viruses
Viruses
Viruses, animal pathogens 1C352a

Viruses, human pathogens ...........c.cccovvrueuence. 1C351a
Viscous software, 2D or 3D engine flow modelling ....9D004a
ViSIon SYStEMS, UNAETWALET ........cveveviuiuiieiieieieiiiieteteteiee sttt s et es et s e s s s se st e s st seseae s sae b s s eaese et esesese et sesesesesensaesenenens 8A002d
Vortex tube units, UF separation frOm CAITIET S .....c.c.cvvvueueueuiiririeieieiiinieieieteienetst ettt eses ettt es et se e sesenene 0B001d.7.c
Vortex tubes, aerodynamic isotope separation ....0B001d.2

VX (O-Ethyl S-2-diisopropylaminoethyl methyl phosphonothiolate)...........cccccevvueueueiriririciciiinreiccere e ML7a

W

Wafer handling Systems, SEIMICONAUCTOT ........c.ccueurueuiueiririeieieieiririete ettt ettt s s e se e s s st s e e s s neneneas
Wafer processing, semicondUCtOr MANUTACTUIE...........eveveriereieieieeeietitetetetete ettt eteseetesae et ese s esessesesesesseseesenesseneeseneesenes
Wafers, comprising multiple epitaxially grown layers .
Wafers, semiconductor with function determined...............cvovuiiiuiiiuiiiiiiecceeee ettt ettt eaeeereeeaeeereeeaeeeaeeenees
Wall sKin friction tranSAUCETS ..........cccciiuiiiiiiiieiiiii bbb
Warning systems/equipment/components .
Warships
Water distillation towers
Water jet (pumpjet) ProPULSION SYSTEIMS ......c.cerirurueriueririririeteteiiririeteietee et ststetebes ettt ebes ettt ebeses et stebesebese st tebebesesentaseteseneaeas 8A002p
Water jet cutting MaChiNES (CINC) .....c.ueuiiuiririiieteieieri ettt ettt ettt b et b e st es e st e st ete s be st b et ese e ese s ebeseneasenesseneas

Water tunnels, propulsion model acoustic field measurement..
Water-hydrogen sulphide exchange tray COIUMNS .......c.cccouvieiiuiiriniriiiec ettt ettt
WALET-SCTEW PIOPELLETS ...ttt ettt ettt sttt s e st e b et s et es e e e b et es e s es e sbene et ene et enteb et esensenesneneanen
Waveform digitisers (Transient recorders)............
Wax pattern preparation equipment, ceramic core ..
Weapon control SyStems ...........cceverrerecececrerennene
Weapon sights
Weapon sights, for Small Calibre WEaPONS. ..........c.cutiriririeueuiiririeieieit ettt ettt ettt sttt ettt bbbt st saebenene
Weapon sights, for large calibre weapons ..
Weapon sights, for NON-MILIEATY TIEIES .......c.eouiiiiieiieie ettt a ettt bt b et ss et eseneesenes
Weapons USing CaSEless AMMUIILION . .......c.ccrtrtrtereueiririeteteseiert st etetes ettt ebebese st s bbbttt e tesebesese s st ebebeneatasetebeseseesaebebeseaestsaenenene
Weapons using caseless ammunition....
Weapons, other than small arms/firearms
Weapons, other than small arms/firearms...
Weapons, other than small arms/firearms...
Weapons, other than small arms/firearms
Weapons, small arms/firearms....................
Weapons, small arms/firearms, NON-TNIIIATY ..........ecerueirieirieiriere ettt ettt sttt b et ese s e e sseneeseneesenes
WEAVING MACKINES ....euveviieiiieiiteiieeet ettt ettt ettt et st e st et e st et e st e s e st e s e st es e sseseeses e seneeseseesessese s esenseseaseneeseneesannas
Western equine encephalitis virus
Wet-spinning equipment fOr refraCtory CETAMICS ........etrueirieieteieterieteriestetes ettt eete sttt st st et st eseebe e saeseese e eseeesesenessenesseneas
Wet-spinning equipment fOr refraCtory CEIAMICS ........civeireiereieteieierieistereeteeeetestetesteseseeseseesesesessesesseseesesesessesesesessenesseneas

WHILE POX eveviniiieieicerenireetcect e .. 1C351a.18
Wide-swath bathymetric survey systems. ....6A001a.1
Wind tunnel aero-model technology..... 9E003b.1
Wind tunnel, CONTIOL SYSEIMS .....cvrvueuiuiiriieteteittrtrt ettt ettt bbbttt b ettt b ettt b et st bbbt bt s e bbbt se st sbebeseneaeas

Wind tunnels, USADIE TOI IISSILES .........ccviiiiiiieiiieiiticiet ettt ettt ettt ettt et e et e et e eteeaeeteeaeeaeeeteeteesseasessessensensenseeseeseeseesserseseens
Windows, glass for nuclear radiation shielding .
Work stations, as computers having a CTP above 28,000 MEOPS .......c.c.eiriririeieueirinirieieieiertrieteeeteienestsseeesesesesesseseseeeseesesenens 4A003b
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X

X-ray (non planar) inspection equipment, TOCKEE MOLOTS .........c.cerirueueueuiirieieieteietireeeeiesee ettt seseseeseeseaeseneseseseaesnnes 9B007
X-ray equipment, FAAIOZIAPIIC ......c.e.eiririiieiiiiiiteiet ettt ettt b et st b ettt b et e et et s nene 3A201c
X-ray equipment, radiographic .. ..3A101b

X-ray generators, flash discharge ..
X-ray sensitive resist materials ...

Xanthomonas albilineans................... .1C354a.1
Xanthomonas campestris pv. aurantifolia. ...1C354a.2
XANTNOMMONAS CILTT ..vevetiteteeiet ettt ettt et sttt s et e s et e st et e e es e s es e ses e seseaseneeseneesen e et entesenses e s eneeseneeseseesensesensesensenenan 1C354a.2

Y

YRILOW fEVET VATUS ...vveiiieiiteti ettt ettt ettt ettt et et e st e s e st et ese b e s e e s e st es e s es e s es e s es e ses e seneesentesansesensesessenesseneas 1C351a.19
Yttrium oxide (yttria) (Y»0;), crucibles made of or coated With .........c.cccoevirieiiiininiiieiincc e 2A225a.2

Z

Zinc selenide (ZnSe), SUDSIIALE DIANKS .........c.cirveieriiieiiieiisietiet ettt ettt ettt e se st ese e esasbeseesessesessesessesesessesensesesesannas 6C004a
Zinc sulphide (ZnS), SUDSLIAte DIANKS. .......c.couiiitiriiiie ettt bbbt ettt 6C004a
Zirconium fluoride (ZrF,) glass

Zirconium metal and Alloy POWAET ......covvveueueuiiriiiieieie ettt ettt ettt ettt eane
Zirconium metal and alloy POWAET .......ceiuiiiiiriiiiiiirei ettt sttt b et et a ettt be e naene e
Zirconium metal and alloy tubes & assemblies..
Zirconium metal, alloy and COMPOUNGS .......c.coriiueiiiiiiiieieie ettt ettt e bbbt sanes

Zirconium oxide (zirconia) (ZrO,) made/coated CrUCTIDIES.........cevuiiriiiriiiriiieieiei ettt 2A225a.2
ZIOOMOSES......ouivititiecaitte st sttt a et sca e b s e h Rt h R R R R R R SRR R R Rt R et a s et nna et 1C351
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