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General Notes

dale Slaada
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General Technology Note:

The wansfer of "technology” directly associated
with any goods controlled in the Annex is
controlled according to the provisions in cach ltem
to the extent permitted by national legislation. The
approval of any Annex item for export also

authorizes the export 1o the same end-user of the

s @500t bl 8 dlie Ala s, Al Aaall Ji5 puack,
Aogaadh Ayl 25L& mlaulazly Aelash dastalt

sda 35315l sl (e i 81 i e BEE 1L s
G ARl Ja e dddlge Gl paniel deslad
2 SR U Ananh e - @5l LAl pasioall —

@ minimum  “technology”  required  for  the il Poat g Bl gi i 25 ol prases
installation, operation, maintenance, or repair of
the item.

dlaois

Note: dalbadt A SULI G Bogdill agasl e dalill s Gudes ¥
Controls do not apply to "technalogy” “in the public SPWIR PP | ORI PRES-S [ 163 E1 Y
domain” or to "basic scientific research”.

(b) General Software Note: (g 2] Shemand

AW Sl Aaslal) ada aEs Y

13




The Annex does 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; or

2. Mail order transactions; or

3. Electronic transactions; or

4. Telephone call transactions; and

b. Designed fer installation by the user without
further substantial support by the supplier; or
2."In the public domain®.

Note:

The General Software Note only applies to general

purpose, mass market "software”.

(G Lady sganll 5,5530 055 JI Dlezandt -1

b 8 e Wpmall p Loy Lallas Suude 2 a6 13)
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el ddlia 1

apdl 2

49 ASIY Jiluaghi 3
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Jhs! Grase ©o3 093 L€ 02 Havuan 256 15l -
29l o

aalall 25U 85 50.0ill Slemandi-2

dlasMae

Slxall de ¥ bl Slradl slaode §pas ¥
Doy Gl § 5p89alls Wbl o W Teaiaidl |
B

(3]

General Minimum Software Note:
The approval of any Annex item for export also

authorizes the export, or transfer, 1o the same end

alemandl pa ol andl |
Al e o @ el I Ja e daslgll s ()
s Jis e 2adlga o Jlg pasial 20l oda  as)

14




user of the minimum "software”, excluding source
code, required for the installation, operation,
maintenance or repair of the item in order to ensure
the item’s safe operation as originally intended.
Note:

The General Minimum Software MNote also
authorizes export of "software” intended 10 correct
defects (bug fixes) in a previously legally exported
iftem, provided that the capability and/or
performance of the item are not otherwise

enhanced.

oo - o4l Ll aasceld — ¥l sl il
Ohial 5 Alwe 5l Jeddd o1 €A AU Dkezea !
Olass i _m.c.._{ur spaddl olls e sy dieal

Amgmeal) da 1l dalaiinls ciiwal) a1 Jpaaill

e bl (Baal sda § Ll SLAL aadtsl) Jadd
(bug fixes) (Uas¥t ZMloa) 3} —bug W Dlmap)l 5yt
Lis aydy Wi Alas,d duallas Qa ko 8yuiad (3 cides 4

wdiiall elab gl nliilSal oty ol

(d)

Chemical Abstracts Service (CAS) Numbers:

In some instances 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

{CAS) duiliassdl Slialiiull pld,l

Letd AuS Al divial) e 2381 AbasSOl St i
Sl e Zadall AN = gl W5 § L =
T VRS R E SRR ST (P ESNIUE WIRWS |
Sleakieiadl 3 lad; o Lol e Ll aky Lailall s.da
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be used as unique identifiers because some forms
of the listed chemical have awdifferent CAS
numbers, and mixtures containing a listed chemical

may also have different CAS numbers.
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(2)

Definitions

e

e

For the purpose of this Annex, the following

definitions apply:
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“Accuracy”

Usually measured in terms of inaccuracy, means
the maximum dewiation, positive or negative, of an
indicated value from an accepred standard or true

value.
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"Basic scientific research”

Experimental or theoretical work undertaken
principally to acquire new knowledge of the
fundamental principles of phenomena or
observable facts, not primanly directed towards a

specific practical aim or objective
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"Development”

Is related to all phases prior to “production” such as:
- design

- design research

- design analysis

- design concepts

- assembly and testing of prototypes

- pilot production schemes

- design data

- process of transfarming design data into a product
- configuration design

- integration design

- layouts
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“In the public domain®

This means "software” or “technology” which has
been made available without restrictions upon its
further dissemination. (Copyright restrictions do
not remove “software” or "technology” from being

"in the public domain".)
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“Microcircuit”

A device in which a number of passive and/or
active elements are considered as indivisibly
assoclated on or within a continuous structure 1o

perform the function of a circuit.
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"Microprograms”

A sequence of elementary instructions maintained
in a special storage, the exccution of which is
initiated by the introduction of its reference

instruction register.
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“Payload"
The total mass that can be carried or delivered by

the specified rocket system or unmanned aerial
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vehicle (UAV) system that is not used to maintain
flight.
Note:
The particular  equipment, subsystems, or
components to be included in the “"payload”
depends on the type and configuration of the
vehicle under cansideration.

Technical Notes:

1. Ballistic Missiles

a. "Payload” for systems with separating re-entry
vehicles (RVs) includes:

1. The RVs, including:

a. Dedicated guidance, navigation, and control
equipment;

b. Dedicated countermeasures equipment;

2. Munitions of any type {e.g. explosive or non-
explosive);

structures

3. Supporting

and  deployment

mechanisms for the munitions (e.g. hardware used
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1o attach to, or separate the RV from, the bus/post-
boost vehicle) that can be removed without
violating the structural integrity of the vehicle;

4. Mechanisms and devices for safing, arming
fuzing or firing;

5. Any other countermeasures equipment (e.g.
decoys, jammers or chaff dispensers) that separate
from the RV bus/post-boost vehicle;

6. The bus/post-boost vehicle or amitude
control/velocity tim module not including
systems/subsystems essential to the operation of
the other stages.

b. "Payload” for systems with non-separating re-
entry vehicles includes:

1. Munitions of any type (e.g. explosive or non-
explosive);

2. Supporting

structures  and  deployment

mechanisms for the munitions that can be removed
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without violating the structural integrity of the
vehicle;

3. Mechanisms and devices for safing, arming,
fuzing or firing;

4. Any countermeasures equipment {e.g. decoys,
jammers or chaff dispensers) that can be removed
without violating the structural integrity of the
vehicle.

2. Space Launch Vehicles

“Payload” includes:

a. Spacecraft (single or multiple), including
satellites;

b. Spacecraft-to-launch vehicle adapters including,
if applicable, apogee/perigee kick motors or similar

manoeuvering systems and separation systems.

3. Sounding Rackets

“Payload” includes:
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a. Equipment required for a mission, such as data
gathering, recording or transmitting devices for
_.:mmmmo_...mvnnSn data;

b. Recovery equipment (e.g. parachutes} that can
be removed without viclating the structural
integrity of the vehicle.

4. Cruise Missiles

"Payload” includes:

a. Munitions of any type (e.g. explosive or non-
explosive);

b. Supporting structures and deployment
mechanisms for the munitions that can be removed
without violating the structural integrity of the
vehicle;

€. Mechanisms and devices for safing, arming,
fuzing or firing;

d. Countermeasures equipment {e.g. decoys,

jammers or chaff dispensers) that can be removed
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without violating the structural integrity of the
vehicle;

e. Signature alteration equipment that can be
removed without violating the structural integrity
of the vehicle.

S. Other UAVs

"Payload” includes:

a. Munitions of any type (e.g. explosive or non-
explosive);

b, Mechanisms and devices for mmm_._m‘ arming,
fuzing or firing;

c. Countermeasures equipment (e.g. decoys,
jammers or chaff dispensers) that can be removed
without violating the structural integrity of the
vehicle;

d. Signature alteration equipment that can be
removed without violating the structural integrity

of the vehicle;
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e. Equipment required for a mission such as data
gathering, recording or transmitting devices for
mission-specific data and supporting structures
that can be removed without viclating the
structural integnity of the vehicle,

f. Recovery equipment (e.g. parachutes) that can be
remaved without violating the structural integrity
of the vehicle.

¢.  Munitions  supporting  structures  and
deployment mechanisms that can be removed
without violating the structural integrity of the

vehicle.

“Production”

Means all production phases such as:
- production engineering

- manufacture

- integration

- assembly (mounting)

- inspection
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T

- 1estng

- quality assurance
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"Production equipment”

Means tooling, templares, jigs, mandrels, moulds,
dies, fixtures, alignment mechanisms, test
equipment, other machinery and components
therefor, imited to those specially designed or
madified for "development” or for one or more

phases of “production”.
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“Production facilives”

Means "production equipment” and specally
designed “software” therefor integrated into
nstallavons for "development” or for one or more

phases of "production”.
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"Programs”
A sequence of instructions to carry out a process in,
or convertible into, a form executable by an

electronic computer.
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“Radiavion hardened”

Means that the ¢ ent or ent s

F 1F

designed or rated 10 withstand radiation levels
which meet or exceed a total rradiation dose of 5 x
105 rads (Si).
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“Range”

The maximum distance that the specified rocket
system or unmanned aerial vehicle (UAV) system is
capable of travelling in the mode of stable flight as
measured by the projection of its trajectory over the

surface of the Earth.

Technical Notes:

1, The maximum capability based on the design
characteristics of the system, when fully loaded
with fuel or propellant, will be taken into

consideration in determining “range”.
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2. The "range” for both rocket systems and UAV
systems will be determined independently of any
external factors such as operational restrictions,
limitations imposed by telemerry, darta links or
other external constraints.

3. For rocket systems, the “range” will be
determined using the trajectory that maximises
“range”, assuming ICAO standard atmosphere with
zero wind.

4. For UAV systems, the "range” will be determined
for a one-way distance using the most fuel-efficient
flight profile {e.g. cruise speed and altitude),
assuming ICAQ standard atmosphere with zero

wind.
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"Software”
A collection of one or more "programs”, or
"microprograms”, fixed in any tangible medium of

expression,
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Technology”

Means specific information which is required for
the "development”, "production” or “use” of a
product. The information may rake the form of

"technical data” or "technical ass stance”
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-formulae

- algorithms

-tables

- engineering designs and specifications

- manuals and instructions written or recorded on
other media or devices such as:

- disk

- n_ﬂﬂm

- read-only memories
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"Use”

Means:

- operation

- installation (including on-site installation}
- maintenance

- repair

- averhaul

- refurbishing
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(3)

Terminology

Sledlagall

b

Where the following terms appear in the texx, they
are 1o be understood according to the explanations

below:

— Alillada 3 g Lasl — AW Sladlaially dad,
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(a})

“Specially designed” describes equipment, parts,
components, materials or "software” which, as a
result of “development”, have unique properties
that distinguish them for certain predetermined
purposes. For example, a piece of equipment thatis
“specially designed” for use in a missile will only be
considered so if it has no other function or use.
Similarly, a piece of manufacturing equipment that
is "specially designed" 1o produce a certain type of
component will only be considered such if it is not

capable of producing other types of components.
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(1)

(b)

Designed or modified” describes equipment, parts
or components which, as a result of "development,”
or modification, have specified properties that

make them fit for a particular application.
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"Designed or modified” equipment, parts,
components or “software” can be used for other
applications. For example, a titanium coated pump
designed for a missile may be used with corrosive

fluids other than propellants,
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(c)

"Usable in", “usable for", "usable as" or "capable of"
describes equipment, parts, components, materials
or "software” which are suitable for a particular
purpose. There is no need for the equipment, parts,
tomponents or “software” to have been S:zw_.:m?
modified or specified for the particular purpose. For
example, any military specification memory circuit
would be "capable of" operation in a guidance

system.
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(z)

(d)

Modified” in the context of "software” describes
“software” which has been intentionally changed
such that it has properties that make it fit for
specified purposes or applications. Its propertes

may also make it suitable for purposes or
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applications other than those for which it was

"modified”.

Category (1)

Jodl awal)

COMPLETE DELIVERY SYSTEMS

Aot Jlayit dalasi

Jadh i

1A, EQUIPMENT,
COMPONENTS

ASSEMBLIES ~ AND
1.A.1. Complete rocket systems (including ballistic
missiles, space launch wvehicles, and sounding
rockets) capable of delivering at least a 500 kg

payload” to a "range” of at least 300 km.

1.A.2. Complete unmanned aerial vehicle systems
(including cruise missiles, target drones and
reconnaissance drones) capable of delivering at
least a 500 kg "payload” to a "range” of at least 300

km.

1.B. TEST AND PRODUCTION EQUIPMENT
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1.B.1. "Production facilities" specially designed for

the systems specified in 1.A,

1.C. MATERIALS

None.

1.D. SOFTWARE

1.D.1. "Sofiware” specially designed or modified
for the "use” of "production facilities” specified in
1B.

1.D.2. "Software” specially designed or modified ro
coordinate the function of more than one
subsystem in systems specified in 1.A.

Note:

For a manned aircraft converted to operate as an
unmanned aerial vehicle specified in 1.A.2., ltem
1.D.2. includes "software", as follows:

a. "Software” specially designed or medified to
integrate the conversion equipment with the

aircraft system functions;
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b. "Software” specially designed or modified to

operate the aircraft as an unmanned aerial vehicle.

1.E. TECHNOLOGY
1.E.1. "Technology”, in accordance with the General

Technology Note, for the “development”,

. e e - . .
roduction” or "use" of equipment or "software
duct f ft

specifiedin 1.A,1.B, or 1.D.
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Item (2)

COMPLETE
COMPLETE DELIVERY SYSTEMS

SUBSYSTEMS USABLE FOR
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2A.  EQUIPMENT,
COMPONENTS

ASSEMBLIES AND

2.A.1. Complete subsystems usable in the systems
specified in 1.A,, as follows:

a. Individual rocker stages usable in the systems
specified in 1.A,;

b. Re-entry vehicles usable in the systems specified
in 1A, and. as follows, equipment designed or

modified therefor, except as provided in the Note
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below 2.A.1. for those designed for non-weapan
payloads:
1. Heat shields and compenents therefor,
fabricated of ceramic or ablative materials;

2. Heat sinks and companents therefor, fabricated
of light-weight, high heat capacity materials;

3. Electronic equipment specially designed for re-
entry vehicles;

¢. Rocket propulsion subsystems, usable in the
systems specified in 1.A, as follows;

1. Solid propellant rocket motors or hybrid rocket
motors having a total impulse capacity equal to or
greater than 1.1 x 106 Ns;

2. Liquid propellant racket engines or gel propellant
rocker motors integrated, or designed or modified
w be integrated, into a liquid propellant or gel
propellant propulsion system which has a total

impulse capacity equal 1o or greater than 1.1 x 106
Ns;
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Note:

Liquid propellant apogee engines or station-
keeping engines specified in 2.A.1.c.2,, designed or
modified for use on satellites, may be treated as
Category |1, if the subsystem is exported subject to
end-use statements and quantity limits appropriate
for the excepted end-use stated above, when

having a vacuum thrust not greater than 1kN.

'Guidance sets’, usable in the systems specified in
1A, 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 as provided in
the Note

d. below 2.A.1. for those designed for missiles with
a “range" under 300 km or manned aircraft;
Technical Notes:

1. A 'guidance set' integrates the process of

measuring and computing a vehicle’s position and
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velocity (i.e. navigation) with that of computing
and sending commands to the wvehicle’s flight
control systems to correct the trajectory.

2.Inltem 2.A.1.d., 'CEP" (Circular Error Probable or
Circle of Equal Probability) is a measure of
accuracy, defined as the radius of the circle centred
atthe target, ata specific range, in which 50% of the
payloads impact.

e. Thrust vector control subsystems, usable in the
systems specified in 1.A, except as _uasnmm in the
Note below 2.A.1. for those designed for rocket
systems other than those specified in 1.A;
Technical Note:

2Ale. includes the following methods of
achieving thrust vector control:

a. Flexible nozzle;

b. Fluid or secondary gas injection;

¢. Movable engine or nozzle;
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d. Deflection of exhaust gas stream (jet vanes or
probes);

e. Use of thrust1abs.

f. Weapon or warhead safing, arming, fuzing, and
firing mechanisms, usable in the systems specified
in 1.A,, except as provided in the Note below 2.A.1.
for those designed for systems other than those
specifiedin 1A

Nore:

The exceptions in 2A.1b, 2A1d, 2A1e and
2.A.1f, above may be ureated as Category Il if the
subsystem is exported subject to end-use
statements and quantity limits appropriate for the

excepred end-use stated above.

2.8. TEST AND PRODUCTION EQUIPMENT
2.B.1. "Production facilities” specially designed for

the subsystems specified in 2.A.
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2.B.2. "Production equipment” specially designed

for the subsystems specified in 2.A,

2.C. MATERIALS

None.

2.D.50FTWARE

2.D.1. "Software” specially designed or modified
for the "use” of "production facilities” specified in
2B.1.

2.D.2. "Software” specially designed or modified
for the "use" of rocket motors or engines specified
in2A1lc

2.D.3. "Software”, specially designed or modified
for the operation or maintenance of ‘guidance sets’
specifiedin 2.A.1.d.

Note:

2.D.3. includes "software”, specially designed or

modified to enhance the performance of 'guidance
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sets’ 1o achieve or exceed the accuracy specified in
2A14.

2.D.4. "Software" specially designed or modified
for the operarion or maintenance of subsystems or
equipment specified in 2.A.1b.3.

2.D.5. "Software” specially designed or modified
for the operation or maintenance of subsystems in
2Ae.

2.D0.6. "Software” specially designed or modified
for the operation or maintenance of subsystems in
2A01

Note:

Subject to end-use statements appropriate for the
excepted end-use, "software” controlled by 2.D.2. -
2.0.6. may be treated as Category Il as follows:
1.Under 2.D.2. if specially designed or modified for
liquid propellant apogee engines or station keeping
engines, designed or modified for satellite

applications as specified in the Note 10 2.A.1.¢.2,;
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2. Under 2.D.3. if designed for missiles with a
“range” of under 300 km or manned aircraft;

3. Under 2.D.4.if specially designed or modified for
re-entry  vehicles designed for non-weapon
payloads;

4.Under 2.D.5. if designed for rocket systems other
than those specified in 1.A;

5. Under 2.D.6. if designed for systems other than

those specified in 1.A.

2.E. TECHNOLOGY

2.E.1."Technology", in accordance with the General
Technology Note, for the “development”,
"production” or "use” of equipment or "software”

specifiedin 2.A, 2.B.or 2.D.
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3.A.1. Turbojet and wrbofan engines, as follows:
a. Engines having all of the following

characteristics:

1. ‘Maximum thrust value’ greater than 400 N

excluding civil centified engines with a ‘'maximum
thrust value' greater than 8.89 kN;

2. Specific fuel consumption of 0.15 kg N-1 h-1 or
less;

3. Dry weight'less than 750 kg; and

4, ._..__E.onww.w rotor diameter’ less than 1 m;
Technical Notes:

1. ‘Maximum thrust value' is the manufacturer's
demonstrated maximum thrust for the engine rype

un-installed at sea level static conditions using the
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ICAQ standard atmosphere. The civil type certified
thrust value will be equal to or less than the
manufacturer's demonstrated maximum thrust for
the engine type un-installed.

2. Specific fuel consumption is determined at
maximum continuous thrust for engine type un-
installed at sea level static conditions using the
ICAQ standard atmosphere.

3. Dry weight' is the weight of the engine without
fluids (fuel, hydraulic fluid, oil, etc.} and does not
include the nacelle (housing).

4. 'First-stage rotor diameter' is the diameter of the
first rotating stage of the engine, whether a fan or
compressor, measured at the leading edge of the
blade tips.

b. Engines designed or modified for systems
specified in 1.A. or 19.A2,, regardless of thrust,
specific uel consumption, 'dry weight' or 'first-

stage rotor diameter’.
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Note:

Engines specified in 3.A.1. may be exported as part
of a manned aircraft orin quantities appropriate for
replacement parts for a manned aircraft.

3.A.2. Ramijet, scramjet, pulse jet, detanation, or
‘combined cycle' engines, including devices 1o
regulate combustion, and specially designed
components therefor, usable in the systems
specifiedin 1.A. or 19.A.2.

Technical Notes:

1. In ltem 3.A.2., ‘combined cycle’ engine is the
engine that employs two or more cycles of the
following engine types: gas-turbine ({turbojer,
wrboprop, twrbofan and turboshaft), ramjet,
scramijet, pulse jet, detonation or rocket motor or
rocket engine (liquid, gel, solid propellant and
hybrid).

2. In ltem 3A2, detonation engines utilise

detonation to produce a rise in effective pressure
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across the combustion chamber. Examples of
detonation engines include pulse detonation
engines, rotating detonation engines or continuous
wave detonation engines.

3.A.3. Rocket motor cases, insulation components
and nozzles for solid propellant or hybrid rocket
mators usable in the subsystems specified in
A1 or 20A1.b1.

N.B. For insulation material in bulk or sheet form,
see ltem 3.C.2.

Note:

in ltem 3.A.3,, insulation intended to be applied to
the components of a rocket motor, i.e. the case,
nozzle inlets, case closures, includes cured or semi-
cured  compounded  rubber  components
comprising sheet stock containing an insulating or
refractory material. It may also be incorporated as

stress relief boots or flaps.
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3A4 Staging mechanisms, separation
mechanisms, and interstages therefor, usable in the
systems specified in 1.A.

N.B. For umbilical and interstage electrical
connectors specially designed for systems specified
in1TA1. or 19.A.1, see liem 11.A.5.

Technical Note:

Staging and separation mechanisms specified in
3A4. may contain some of the following
components:

- Pyrotechnic bolts, nuts and shackles;

- Ball locks;

- Circular cutting devices;

- Flexible linear shaped charges (FLSC).

3.A5. Liquid, slurry and gel propellant (including
oxidisers) control systems, and specially designed

components therefor, usable in the systems

specifiedin 1.A,, designed or modified 10 operate in
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| vibeation environments greater than 10 g rms
berween 20 Hz and 2 kHz.

Notes:

1. The only servo valves, pumps and gas turbines
specified in 3.A.5. are the following;

a Servo valves designed for flow rates equal 1o or
greater than 24 lures per minute, at an absolute
pressure un_cm_ 1o 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 rpm at the maximum
operating mode or with discharge pressures equal
to or greater than 7 MPa.

c. Gas wrbines, for liquid propellant turbopumps,
with shaft speeds equal to or greater than 8,000
rpm at the maximum operating mode.

2. Systems and components specified in 3.A.5. may

be exported as part of a satellite.
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3.A6. Specially designed components for hybrid
rocket motors specified in 2.A1.c.1. or 20.A.1b.1.
3.A7. Radial ball bearings having all tolerances
specified in accordance with ISO 492 Toferance
Class 2 (or ANSI/ABMA Std 20 Tolerance Class
ABEC-9 or other national equivalents), or beuer
and having all of the following characteristics:

a. An inner ring bore diameter between 12 and 50
mm;

b. An outer ring outside diameter between 25 and
100 mm; and

c. Awidth between 10 and 20 mm,

3.A8. Liquid or gel propellant tanks specially
designed for the propellants controlled in ltem 4.C.
or other liquid or gel propellants used in the
systems specified in 1.A.1.

3AS8. 'Turboprop engine systems  specially
designed for the systems in 1.A.2. or 19.A.2,, and

specially designed components therefor, having a
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maximum power greater than 10 kW (achieved
uninstalled at sea level static conditions using the
ICAO standard awmosphere), excluding civil
certified engines.

Technical Note:

For the purposes of ltem 3.A.9., a wurboprop engine
system’ incorporates all of the following:

a. Turboshaft engine; and

b. Power transmission system to transfer the power
10 a propeller.

3.A10. Combustion chambers and nozzles for
liquid propellant rocket engines or gel propellant
rocket motors usable in the subsystems specified in
2.A0.c.2.0r20A1.b.2.

3.8. TEST AND PRODUCTION EQUIPMENT
3.8.1. "Production facilities” specially designed for

equipment or materials specified in 3.A.1, 3.AZ,
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3A3,3A4,3A5,3A6,3A8,3A9,3A10 or
3.C

3.8.2. "Production equipment” specially designed
for equipment or materials specified in 3A1,
3A2, 3A3, 3A4, 3A5, 3A6, 3.A8, 3A9,
3.A10.0r3.C.

3.B3. Flow-forming machines, usable in the
"production” of propulsion components and
equipment (e.g. motor cases and interstages) for
systems specifiedin 1.A., having all of the following,
and specially designed components therefor:

a. Equipped with, or according to the
manufacturer’s technical specification are capable
of being equipped with, numerical control units or
computer control; and

b. More than two axes which can be co-ordinated

simultaneously for contouring control.

Technical Note:
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Machines combining the function of spin-ferming
and flow-forming are, for the purpose of this item,

regarded as flow-forming machines,

3.C. MATERIALS

3.C.1. Interior lining' usable for racket motor cases
in the subsystems specified in 2.A.1.c.1. or specially
designed for subsystems specified in 20.A.1.b.1.
Technical Note:

In 3.C.1. ‘interior lining' suited for the bond
interface berween the solid propellant and the case
orinsulating liner is usually a liquid polymer based
dispersion of refractory or insulating materials e.g.
carbon filled HTPB or other polymer with added
curing agents to be sprayed or screeded over a case
interior.

3.C.2. Insulation material in bulk form usable for

rocket motor cases in the subsystems specified in
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2A1.¢1. or specially designed for subsystems
specified in 20.A.1.b.1.

Note:

In ltem 3.C.2., insulation intended 1o be applied 10
the components of a rocket motor, i.e. the case,
nozzle inlets, case closures, includes cured or semi-
cured compounded rubber sheer stock containing
an insulating or refractory material. It may also be
incorporated as stress relief boots or flaps specified
in3.A3

3.D.SOFTWARE

3.D.1. "Software” specially designed or modified
for the "use” of "production facilities” and flow-
forming machines specified in 3.8.1.or 3.B.3.
3.D.2. "Software” specially designed or madified
for the "use” of equipment specifiedin 3.A.1.,3.A.2.,
3.A4.3A5.3A6.0r3.A9

MNotes:
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1."Software” specially designed or modified for the
"use” of engines specified in 3.A.1. may be exported
as part of a manned aircraft or as replacement
“software” therefor.

2."Software” specially designed or modified for the
“use” of propellant control systems specified in
3.AS. may be exported as part of a sate
replacement "software” therefor.

3.D.3. "Software” specially designed or modified
for the "development” of equipment specified in
3A2,.3A3.0r3.A4.

3.E. TECHNOLOGY

3.E.1."Technology”, in accordance with the General

Technology MNote, for the “development”,

production” or "use” of equipment, materials or

software” specified in 3.A.1., 3.A.Z., 3.A3. 3.A4.
3.A5,3A6,3A8,3A9,3A10,38.,3.Cor3.D.
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Item (4)

PROPELLANTS, CHEMICALS AND
PROPELLANT PRODUCTION
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4.A, EQUIPMENT, ASSEMBLIES AND
COMPONENTS
None

4.B. TEST AND PRODUCTION EQUIPMENT

4.B.1. "Production equipment”, and specially
designed  components  therefor, for  the
“production”, handling or acceptance testing of
liqguid propellants or propellant constituents
specified in 4.C.

4.B.2. "Production equipment”, other than that
described in 483, and specially designed
components therefor, for the production, handling,
mixing, curing, casting, pressing, machining,
extruding or acceptance testing of solid propellants
or propellant constituents specified in 4.C.

Note:

ltem 4.B2 does batch mixers,

not control

continuous mixers and fluid energy mills.
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[ NB.
For batch mixers, conttnuous mixers and fluid
energy mills, see ltem 4.8.3.

4.B.3. Equipment as follows, and specially designed
components therefor:

a. Batch mixers having all of the following:

1. Designed or modified for mixing under vacuum
in the range of zero to 13.326 kPa;

2. Capable of controlling the temperature of the
mixing chamber;

3. Arotal volumerric capacity of 110 litres or more:
and

4. At least one ‘mixing/kneading shaft’ mounted off
centre;

Note:

In ltem 4.8.3.2.4. the term ‘mixing/kneading shaft’
does not refer to deagglomerators or knife-
spindles.

c. Continuous mixers having all of the following:
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1. Designed or modified for mixing under vacuum
in the range of zero to 13.326 kPa;

2. Capable of controlling the temperature of the
mixing chamber; and

3. Any of the following:

a. Two or more mixing/kneading shafts; or

b. All of the following:

1. A single rotating and oscillating shaft with
kneading teeth/pins; and

2. Kneading teeth/pins inside the casing of the
mixing chamber;

¢. Fluid energy mills usable for grinding or milling
substances specified in 4.C

d. Metal powder “"production equipment” usable
for the "production”, in a controlled environment,
of spherical, spheroidal or atomised materials
specifiedin 4.C.2.c,4.C.2.d. or4.C2e.

Note:

4.B.3.d. includes:
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a. Plasma generators (high frequency arc-jer)
usable for obraining sputtered or spherical metallic
powders with organization of the process in an
argon-water envirgnment;

b. Electroburst equipment usable for cbtaining
sputtered or spherical metallic powders with
organization of the process in an argon-water
environment;

¢. Equipment usable for the “production” of
spherical aluminium powders by powdering a melt
in an inert medium (e.g. nitrogen).

Note:

Forms of metal powder “production equipment”
not specified in 4.8.3.d. are 1o be evaluated in

accordance with 4.B.2.

4.C. MATERIALS
4.C.1. Composite and composite modified double

base propellants.
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4.C.2. Fuel substances as follows:

a. Hydrazine (CAS 302-01-2) with a concentration
of more than 70%;

b. Hydrazine derivatives as follows:

1. Monomethylhydrazine (MMH) (CAS 60-34-4);
2. Unsymmetrical dimethylhydrazine (UDMH)
(CAS 57-14-7);

3. Hydrazine mononitrate (CAS 13464-97-6);

4. Trimethylhydrazine (CAS 1741-01-1);

5. Tetramethylhydrazine (CAS 6415-12-9);

6. N.N diallylhydrazine {CAS 5164-11-4),

7. Allylhydrazine (CAS 7422-78-8),

8. Ethylene dihydrazine (CAS 6068-98-0);

9. Monomethylhydrazine dinitrate;

10 Unsymmetrical dimethylhydrazine nitrate;

11. Hydrazinium azide (CAS 14546-44-2);

12 1,1-Dimethylhydrazinium azide (CAS 227955-
52-4) / 1.2-Dimethylhydrazinium azide (CAS
299177-50-7);
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13. Hydrazinium dinitrate (CAS 13464-98-7);

14. Diimido oxalic acid dihydrazine (CAS 3457-37-
2);

15. 2-hydroxyethylhydrazine nitrate (HEHN);

16. Hydrazinium perchlorate (CAS 27978-54-7);
17. Hydrazinium diperchlorate (CAS 13812-39-0);
18. Methylhydrazine nitrate (MHN) (CAS 29674-
96-2);

19. 1,1-Diethylhydrazine nitrate (DEHN) / 1,2-
Diethylhydrazine nitrate (DEHN} {CAS 363453-17-
2);

20. 3,6-dihydrazino tetrazine nitrate (DHTN);
Technical Note:

3,6-dihydrazino tetrazine nitrate is also referred to
as

1,4-dihydrazine nitrate.

¢. Spherical or spheroidal aluminium powder (CAS
7429-90-5} in particle size of less than 200 x 10-6

m (200 [im) and an aluminium content of 97% by
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weight or more, if at least 10% of the total weight is
made up of particles of less than 63 Pm, according
0 1SO 2591-1:1988 or natienal equivalents;
Technical Note:

A particle size of 63 [lm (150 R-565) corresponds to
250 mesh (Tyler) or 230 mesh (ASTM standard E-
11).

d. Metal powders ol any of the following: zirconium
(CAS 7440-67-7), beryllium (CAS 7440-41-7),
magnesium (CAS 7439-85-4) or alloys of these, if at
least 90% of the total particles by particle volume
or weight are made up of particles of less than 60
Mm (determined by measurement techniques such
as using a sieve, laser diffraction or optical
scanning), whether spherical, atomised, spheroidal,
flaked or ground, consisting of 97% by weight or
more of any of the above mentioned metals;

Note:
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In a multimedal particle distribution (e.g. mixtures |
of different grain sizes} in which one or more
modes are controlled, the entire powder mixture is
controlled.

Technical Note.

The natural content of hafrium (CAS 7440-58-6) in
the zirconium {typically 2% to 7%) is counted with
the zirconium,

e. Metal powders of either boron (CAS 7440-42-8)
or boron alloys with a boron content of 85% or
more by weight, if at least 90% of the total particles
by particle volume or weight are made up of
particles of less than 60 Hm (determined by
measurement techniques such as using a sieve,
laser diffraction or optical scanning), whether
spherical, atomised, spheroidal, flaked or ground;
Note:

In a multimodal particle distribution {e.g. mixtures

of different grain sizes) in which one or more
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modes are controlled, the entire powder mixture is
controlled.

f. High energy density materials, usable in the
systems specified in 1.A. or 19.A,, as follows:

1. Mixed fuels thar incorporate both solid and
liquid fuels, such as boron slurry, having a mass-
based energy density of 40 x 106 |/kg or greater;

2. Other high energy density fuels and fuel
additives (e.g, cubane, ionic solutions, |P-10)
having a volume-based energy density of 37.5 x
109 )/m3 or greater, measured at 200C and one
atmosphere (101.325 kPa) pressure.

Note:

lem 4.C.2.f.2. does not control fossil refined fuels
and biofuels produced from vegetables, including
fuels for engines certified for use in civil aviation,
unless specifically formulated for systems specified
inTA or19.A.

g. Hydrazine replacement fuels as follows:
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1. 2-Dimethylaminoethylazide (DMAZ) (CAS
86147-04-8).

4.C.3. Oxidisers/Fuels as follows:

a. Perchlorates, chlorates or chromates mixed with
powdered metals or other high energy fuel
components;

b. Hydroxylammonium nitrate (HAN) (CAS 13465-
08-2).

4.C.4. Oxidiser substances as follows:

a. Oxidiser substances usable in liquid propellant
racket engines as follows:

1. Dinitrogen trioxide (CAS 10544-73-7);

2. Nitrogen dioxide (CAS 10102-44-0) / dinitrogen
tetroxide {(CAS 10544-72-6);

3 Dinitrogen pentoxide (CAS 10102-03-1);

4. Mixed Oxides of Nitrogen (MON);

Technical Note:

Mixed Oxides of Nitrogen (MON) are solutions of
Oxide (NO) in

Nitric Dinitrogen
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Tetroxide/Nitrogen Dioxide (N204/NO2) that can
be used in missile systems. There are a range of
compeositions that can be denoted as MONi or
MONIij where i and | are integers representing the
percentage of Nirric Oxide in the mixture (e.g.
MON3 contains 3% Nitric Oxide, MON25 25%
Nitric Oxide. An upper limit is MON40, 40% by
weight).

5. Inhibited Red Fuming Nitric Acid (IRFNA) (CAS
8007-58-7);

6. Compounds composed of fluorine and one or
more of other halogens, oxygen or nitrogen;

Note:

control

Trifluoride (NF3) (CAS 7783-54-2) in a gaseous

ltemm 4.C4.a6. does not Nitrogen
state as it is not usable for missile applications.

b. Oxidiser substances usable in solid propellant
rocket motors as follows:

1. Ammonium perchlorate (AP) (CAS 7790-98-9);
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2. Ammonium dinitramide (ADN) (CAS 140456-
78-6);

3. Nitro-amines ﬁnv.n_o.nqm_....m._.v_m:w -
{(HMX)  (CAS  2691-41-0):
eyclotimethylene - trinitramine (RDX) (CAS 121-
82-4);

4. Hydrazinium nitroformate (HNF} (CAS 20773-
28.8);

tetranitramine

5. 2,4,6,8,10,12-Hexanitrohexaazaisowurizitane
(CL-20) (CAS 135285-50-4).

4.C.5. Polymeric substances, as follows:

a. Carboxy - terminated polybutadiene {including
carboxyl - terminated polybutadiene) (CTPB};

b. Hydroxy - terminated polybutadiene (including
hydroxyl - terminated polybutadiene) (HTPB) (CAS
69102-90-5);

c. Glycidyl azide polymer (GAP), including hydroxyl
- terminated GAP;

d. Polybutadiene - Acrylic Acid (PBAA);
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e. Polybutadiene - Acrylic Acid - Acrylonitrile
(PBAN]} (CAS 25265-19-4 / CAS 68891-50-9);

e. Polytetrahydrofuran polyethylene glycal (TPEG).
Technical Note:

Polytetrahydrofuran polyethylene glycol (TPEG) is
a block co-polymer of poly 1.4-Butanediol (CAS
110-63-4} and polyethylene glycol (PEG) (CAS
25322-68-3).

g. Polyglycidyl nitrate (PGN or poly-GLYN} (CAS
27814-48-8).

4.C.6. Other propellant additives and agents as
follows:

a. Bonding agents as follows:

1. Tris (1-(2-methyl)aziridinyl) phosphine oxide
(MAPO) (CAS 57-39-6);
2.1,1"1"-rimesoyl-tris(2-ethylaziridine) (HX-868,
BITA) (CAS 7722-73-8);
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3. Tepanol (HX-878), reaction product of
tetraethlylenepentamine, acrylonitrile and glycidol
(CAS 68412-46-4);

4. Tepan (HX-879), reaction product of
tetraethlylenepentamine and acrylonitrile (CAS
68412-45-3);

5. Polyfunctional aziridine amides with isophthalic,
trimesic, isocyanuric, or trimethyladipic backbone
also having a 2-methyl or 2-ethyl aziridine group;
Note:

ltem 4.C.6.a.5. includes:

1. 1.1"-Isophthaloyl-bis(2-methylaziridine) (HX-
752) (CAS 7652-64-4);

2. 24.6-uis(2-ethyl-1-aziridinyl)-1,3,5-triazine
(HX-874) (CAS 18924-91-9);

3. 1,1-trimethyladipoylbis(2-ethylaziridine) (HX-
877) (CAS 71463-62-2).

b. Curing reaction catalysts as follows:

Tripheny! bismuth (TPB) (CAS 603-33-8);

1,35 s 3t 1-Jsl-2) oes246- 2
. (HX-874) (CAS 18924-91-9) 305
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¢. Burning rate modifiers, as follows:

1. Carboranes, decaboranes, pentaboranes, and
derivatives thereof;

2. Ferracene derivatives, as follows:

a. Catocene (CAS 37206-42-1),

b. Ethyl ferrocene {CAS 1273-89-8);

¢. n-Propyl ferrocene (CAS 1273-92-3) / iso-propyl
ferrocene (CAS 12126-81-7);

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

e. Pentyl ferrocene (CAS 1274-00-6);

f. Dicyclopentyl ferrocene (CAS 125861-17-8);

g. Dicyclohexyl ferrocene;

h. Diethyl ferrocene {CAS 1273-97-8);

i. Dipropyl ferrocene;

j- Dibutyl ferrocene {(CAS 1274-08-4);

k. Dihexyl ferrocene (CAS 93894-59-8);

I. Acetyl ferrocene (CAS 1271-55-2) / 1,1"-diacetyl
ferrocene (CAS 1273-94-5);

(g nd Mo $2 o8 tmesnd Juge g0 b
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(CAS 93894-59-8) e s 13 oSt 33 .2
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m. Ferrocene carboxylic acid (CAS 1271-42-7) /
1,1"-Ferrocenedicarboxylic acid (CAS 1293-87-4);
n. Butacene (CAS 125856-62-4);

o. Other ferrocene derivatives usable as rocket
propellant burning rate modifiers;

Note:

ltem 4.C6.c20 does not control ferrocene
derivatives that contain a six carbon aromaric
functional group attached to the ferrocene
molecule.

d. Esters and plasticisers as follows:

1. Triethylene glycol dinitrate (TEGDN) (CAS 111-
22.8);

2. Trimethylolethane trinitrate (TMETN) (CAS
3032-55-1);

3. 1.2.4-butanetriol wrinitrate (BTTN) (CAS 6659-
60-5);

4. Diethylene glycol dinitrate (DEGDN) (CAS 693-
21-0);
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5. 4,5 diazidomethyl-2-methyl-1,2,3-triazole {iso-
DAMTR);

6. Nitratoethylnitramine (NENA) based plasticisers,
as follows:

a. Methyl-NENA (CAS 17096-47-8);

b. Ethyl-NENA (CAS 85068-73-1);

c. Butyl-NENA (CAS 82486-82-6);

7. Dinitropropyl based plasticisers, as follows:

a. Bis (2,2-dinitropropyl) acetal (BDNPA) (CAS
5108-69-0);

b. Bis (2,2-dinitropropyl) formal (BDNPF) {CAS
5917-61-3);

e. Stabilisers as follows:

1. 2-Nitrodiphenylamine (CAS 119-75-5);

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

4.C.7. 'Gel propellants’ specifically formulated for
use in the systems specified in 1A, 19.A1. or

19.A.2,
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Technical Note:

A ‘gel propellant’ is a fuel or oxidiser formulation
using a gellant such as silicates, kaolin (clay),
carbon or any polymeric gellant.

N.B. CAS numbers included in lem 4.C. are
Technical Notes. For the use of CAS numbers in the
Annex, see Introduction Section (f).

Technical Note:

Substance groupings in ltem 4.C. (eg fuels,
oxidisers, etc.) describe typical applications of
propellant substances. A substance remains
specified by ltem 4.C. even when used in an
application other than the typical one indicated by
its grouping (e.g. hydrazinium perchlorate (CAS
27978-54-7) is grouped as a fuel but can also be

used as an oxidiser).

4.D. SOFTWARE
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4.D.1. "Software” specially designed or modified
for the operation or maintenance of equipment
specified in 4.B. for the "production” and handling

of materials specified in 4.C.

4.E. TECHNOLOGY

4.E.1 "Technology", in accordance with the General
Technology Note, for the “development”,
“production” or "use” of equipment or materials

specified in 4.8. and 4.C.

Item (5) RESERVED FOR FUTURE USE ekl pluciadl] paaice bl il
PRODUCTION OF STRUCTURAL COMPOSITES,
PYROLYTIC DEPOSITION AND | \GlesSll cused) el RS Sl zl)

Item (6) - oealaadl aidl
DENSIFICATION,  AND  STRUCTURAL BT siglly aiSally
MATERIALS
6.A. EQUIPMENT, ASSEMBLIES AND

SLaSly Slaganilly Slaall i6
Larias Racuallplaziay milinall 2S00 KL JI 106
31.(10.19) L(11) peasd) § 53160 Aalashi! EINEET

COMPONENTS

6A1. Composite structures, laminates, and

manufactures thereof, specially designed for use in
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the systems specified in 1.A, 19.A1. or 19.A2 or |
the subsystems specified in Z.A or 20 A.

6.A.2 Resaturated pyrobsed (i.e carbon-carbon)
components having all of the following:

a Designed for rocket systems; and

b. Usable in the systems specilied in 1.A or 19.A1.

6.B. TEST AND PRODUCTION EQUIPMENT

6.8.1. Equipment for the "production” of structural
compaosites, fibres, prepregs or preforms, usable in
the systems specified in 1.A, 19.A.1. or 19.A.2,, as
follows, and specially designed components, and
accessories therefor:

a. Filament winding machines or ‘fibre/tow-
placement machines’, of which the motions for
positioning, wrapping and winding fibres can be
co-ordinated and programmed in three or more

axes, designed o fabricate composite structures or

3 (12) peidt § 53)lsl dsyalt LA i (2119)
{1.20)
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laminates from fibrous or filamentary materials,
and co-ordinating and programming controls;

b. "Tape-laying machines’ of which the motions for
positioning and laying tape can be co-ordinated
and programmed in two or more axes, designed for
the manufacture of composite airframes and
missile structures;

Technical Notes:

1. A 'filament band’ is a single continuous width of
fully or partially resin-impregnated tape, tow, or
fibre. Fully or partially resin-impregnated 'filament
bands' include those coated with dry powder that
tacks upon heating,

2. 'Fibre/tow-placement machines' and 'tape-laying
machines' are machines that perform similar
processes that use computer-guided heads 1o lay
one or several 'filament bands’ onto a mould to

create a part or a structure. These machines have
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the ability to cut and restart individual ‘filament
band’ courses during the laying process.

3. Fibre/tow-placement machines’ have the ability
to place one or more 'filament bands' having widths
less than or equal to 25.4 mm. This refers to the
minimum width of matenal the machine can place,
regardless of the upper capability of the machine

4. 'Tape-laying machines’ have the ability to place

one or more 'filament bands’ having widths less
than or equal to 3048 mm, but cannor place
‘filaments bands’ with a widih equal to or less than
254 mm. This refers to the minimum width of
material the machine can place, regardless of the
upper capability of the machine.

¢. Multi-directional, multi-dimensional weaving
machines or interlacing machines, including
. adapters and modification kits for weaving
interlacing or braiding fibres 10 manufacture

compoesite structures;
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Note:

Item 6.B.1.c. does not control textile machinery not
modified for the end-uses stated.

d. Equipment designed or maodified 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 strainthe fibre during
hearting;

2. Equipment for the vapour depositian of elements
or compounds on heated filament substrates;

3. Equipment for the wet-spinning of refractory
ceramics (such as aluminium oxide);

e. Equipment designed or modified for special fibre
surface treatment or for producing prepregs and
preforms, including rollers, tension stretchers,

coating equipment, cutting equipment and clicker
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Note:

In Item 6.B.1., components and accessories include
moulds, mandrels, dies, fixtures and tooling for the
preform pressing, curing, casting, sintering or
bonding of composite structures, laminates, and
manufactures thereof.

6.B.2. Nozzles specially designed for the processes
referred to in 6.E3.

6.B.3. Isostatic presses having all of the following
characteristics:

a. Maximum working pressure equal 1o or greater
than 69 MPa;

b. Designed to achieve and maintain a controlled
thermal environment of 6000C or greater; and

¢. Possessing a chamber cavity with an inside
diameter of 254 mm or greater.

6.8.4. Chemical vapour deposition furnaces

designed or modified for the densification of

carbon-carbon composites.
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6.B.5. Equipment and process controls, other than
those specified in 6.B.3. or 6.B.4,, designed or
modified for densification and pyrolysis of
structural composite rocket nozzles and re-entry

vehicle nose ups.

6.C. MATERIALS

6.C.1. Resin impregnated fibre prepregs and meral
coated fibre preforms, for the goods specified in
6.A1, made either with organic matrix or meral
matrix  utilising  fibrous  or filamentary
reinforcements having a ‘specific tensile strength’
greater than 7.62 x 104 m and a “specific modulus’
greater than 3.18 x 106 m.

Note: The only resin impregnated fibre prepregs
specified in 6.C.1 are those using resins with a glass
transition temperature (Tg), after cure, exceeding
145°C as determined by ASTM D4065 or national

equivalents.
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Technical Notes:

1. In ltem 6.C.1. “specific tensile strength’ is the
ultimate tensile strength in N/m2 divided by the
specific weight in N/m3, measured at a
temperature of (296 £ 2)K ((23 = 2)°C) and a
relative humidity of (50 £ 5)%.

2. In ltem 6.C.1. 'specific modulus’ is the Young's
modulus in N/m2 divided by the specific weight in
N/m3, measured at a temperature of (296 + 2)K
((23 £ 2)°C) and a relative humidity of (50 1 5)%.
6.C.2. Resaturated pyrolised (i.e. carbon-carbon)
materials having all of the following:

a. Designed for rocker systems; and

b. Usable in the systems specified in 1.A. or 19.A.1.
6.C.3. Fine grain graphites with a bulk density of ar
least 1.72 g/cc measured at 15°C and having a grain
size of 100 x 10-6 m (100 Lm} or less, usable for
rocket nozzles and re-entry vehicle nose tips, which

can be machined 1o any of the following products:
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a.Cylinders having a diameter of 120 mm or greater
and a length of 50 mm or greater;

b. Tubes having an inner diameter of 65 mm or
grearter and a wall thickness of 25 mm or greater
and a length of 50 mm or greater; or

c. Blocks having a size of 120 mm x 120 mm x 50
mm or greater.

6.C.4. Pyrolytic or fibrous reinfarced graphites
usable for rocket nozzles and re-entry vehicle nose
tips usable in systems specified in 1.A. or 19.A.1.
6.C.5. Ceramic composite materials (dielectric
constant less than 6 at any frequency from 100
MHz to 100 GHz) for use in missile radomes usable
in systems specified in 1.A.or 19.A.1.

6.C.6. High-temperature ceramic materials as
follows:

a. Bulk machinable silicon-carbide reinforced
unfired ceramic usable for nose tips usable in

systems specified in 1.A. or 19.A1;
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b. Reinfarced silicon-carbide ceramic composites
usable for nose ups, re-entry vehicles, nozzle flaps,
usable in systems specified in 1.A.or 19.A.1,;

¢. Bulk machinable ceramic composite materials
consisung of an ‘Ultra High Temperature Ceramic
(UHTC) matrix with a melting point equal to or
greater than 3000°C and reinforced with fibres or
filaments, usable for missile components (such as
nose-tips, re-entry vehicles, leading edges, jet
vanes, control surfaces or rocket motor throat
inserts) in the systems specified in 1.A, 19.A1, or
19.A.2.

Note:

ltem 6.C6.c. does not control 'Ulra High
Temperature Ceramic (UHTC) materials in non-
composite form.

Technical Note:

‘Ultra

High Temperature Ceramics (UHTC)

includes:
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1. Titanium diboride (TiB2);

2. Zirconium diboride (ZrB2);

3. Niobium diboride (NbB2);

4. Hafnium diboride (HfB2);

5. Tantalum diboride (TaB2);

6. Titanium carbide (TiC);

7. Zirconium carbide (ZrC);

8. Niobium carbide (NbC);

9. Hafnium carbide (HfC);

10. Tantalum carbide {TaC).

6.C.7. Materials for the fabrication of missile
components in the systems specified in 1.A., 19.A.1.
or 19.A.2, as follows:

a. Tungsten and alloys in particulate form with a
tungsten content of 97% by weight or more and a
particle size of 50 x10-6 m (50 Jim) or less;

b. Molybdenum and alloys in particulate form with
a molybdenum content of 97% by weight or more

and a particle size of 50 x10-6 m {50 [lm)} or less;
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¢. Tungsten materials in the solid form having all of
the following:

1. Any of the following material compositions:

i. Tungsten and alloys containing $7% by weight or
more of tungsten;

il. Copper infiltrated tungsten containing 80% by
weight or more of tungsten; or

iii, Silver infiltrated tungsten conrtaining 80% by
weight or more of tungsten; and

2. Able to be machined 1o any of the following
products:

i. Cylinders having a diameter of 120 mm or greater
and a length of 50 mm or greater;

ii. 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

iii. Blocks having a size of 120 mm x 120 mm x 50

mm or greater.
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6.C.8. Maraging steels, usable in the systems
specified in 1A or 19.A1., having all of the
following:

a. Having an ultimate tensile strength, measured at
20°C, equal to or greater than:

1.0.9 GPa in the solution annealed stage; or

2.1.5 GPain the precipitation hardened stage; and
b. Any of the following forms:

1. Sheet, plate or tubing with a wall or plate
thickness equal to or less than 5.0 mm; or

2. Tubular forms with a wall thickness equal to or
less than 50 mm and having an inner diameter
equal to or greater than 270 mm.

Technical Note:

Maraging steels are iron alloys:

a. Generally characterised by high nickel content,
carbon content of less than or equal ro 0.03% by

weight, and use substitutional elements or
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precipitates 1o produce strengthening and age-
hardening of the alloy; and

b. Subjected to hear reatment cycles to facilitate
the martensitic transformation process (solution
annealed stage) and subsequently age hardened
(precipitation hardened stage).

6.C.9. Titanium-stabilized duplex stainless steel (Ti-
DSS) usable in the systems specified in 1.A, or
19.A.1. and having all of the following:

a. Having all of the following characteristics:

1. Containing 17.0 - 23.0% by weight of chromium
and 4.5 - 7.0% by weight of nickel;

2. Having a titanium content of greater than 0.10%
by weight; and

3. A ferritic-austenitic microstructure (also referred
10 as a two-phase microstructure) of which at least
10% by volume (according to ASTM E-1181-87 or
national equivalents) is austenite; and

b. Any of the follawing farms:
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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.

6.D. SOFTWARE

6.D.1. "Software” specially designed or modified
for the operanion or maintenance of equipment
specified in 6.B.1

6.D.2 "Software” specially designed or modified
for the equipment specifiedin 6.8.3,,6.8.4.0r6.B.5.

6.E. TECHNOLOGY

6.E.1. "Technology”, in accordance with the General
Technology Note, for the “development”,
“producuion” or “use” of equipment, materials or

“software” specified in 6.A, 6.8, 6.C.or 6.D.

A JE o o
O 3 AST sl e 100 qas Glecad o1 LJIgd 1

aay
o a3 clowy ST o1 @ 600 Looms pilia 2
g
Sz ey ST of 0o 600 gyte oz, bl 3
ISEIPP:
Slazapdl .26
g Jeitd) sl gf Logeas Taaall cilizaydl 1.2.6
(1.06) il 33358831 laadl ailoss

Shasel! Waall ol Lagas tacall Slxasdl 2,06
(5.2 8) Ll 5 (4 26) 4 (3.0.6) Lot Fasylsll

aaaill a6
G bl Azl LasdiL) 59 U Lhdy 222l 106
9 2l o Sluall alasaal bzl ol skl sag




6.E2. "Technical data” (including processing
conditions) and procedures for the regulation of
anavﬂﬂm..c«ﬂ. _u-.ﬂmm_..:.ﬂu or m_:.-._amv—._ ere in
autoclaves or hydroclaves when used for the
production of composites or partially processed
composites, usable for equipment or materials
specified in 6.A. or 6.C.

6.E3. "Technology’ for the “production” of
pyrolytically derived materials formed on a mould,
mandrel or other substrate from precursor gases
which decompose in the 1,3000C to 2,9000C
temperature range at pressures of 130 Pa (1 mm
Hg) to 20 kPa (150 mm Hg) including "technology”

for the composition of precursor gases, flow-rates,

and process control schedules and parameters.

it gi {7.6) (6) (16) 92t 530e)) Lilszanll
(2.6)

- andlall Chg)le 5 G Ley - Awasd ULl 2.0.6
ol bogiuall o 5)mdl Ao eudail, Zualil Sleladly
3 Laalaseial wie SUNS gpundl gl SLYSHsd & s
oSar @y s S Slall ol RS sl z
31 (16) Cmasdt 8 8a5hedl Slsll g Slaakt § Labe i)

(z.6)

GV 8 pedadly dazadl Slalf 2 LY Raaidl auacl 3.0.6
Al SBkE 0 631 51S) ol dpac o IB e JSLD
22£°C 2900 J1°C 1300 o 3 poll Solomy 3las § Jles
#2201 (a5 pa 1) JEL 130 0y ol Logan
Auavaidl a4adl 25 3 Ley (A pa 150) JIKaL
S Jylazs (3aadl S¥uasy aiib Dhle 508l

isloazdly ulalls Sllealt

ltem {7}

RESERVED FOR FUTURE USE

hdiad! alasiwi aades

pabadl it

87




Item (8) RESERVED FOR FUTURE USE dedd plucia W asaice oalddl iy
INSTRUMENTATION,  NAVIGATION ~ AND )
Item (9) slas ¥ HLAIS T g odlly Slgalll | pali) il

DIRECTION FINDING

9A, EQUIPMENT, ASSEMBLIES AND
COMPONENTS

9.A1. Integrated flight instrument systems which
include gyrostabilisers or automatic pilots,
designed or modified for use in the systems
specified in 1.A., 19.A1. or 19.A.2,, and specially
designed components therefor.

9.A.2. Gyro-astro compasses and ather devices
which derive position or orientation by means of
automatically tracking celestial bodies or satellites,
and specially designed components therefor.

9.A.3. Linear accelerometers, designed for use in
inertial navigation systems or in guidance systems
of all types, usable in the systems specified in 1.A,

19.A1. or 19.A.2, having all of the following
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characteristics, and specially designed companents
therefor:

a, 'Scale factor' ‘repeatability’ less (better) than
1250 ppm; and

b. 'Bias’ repeatability’ less (better) than 1250 micro
g

Note:

ltem 9.A3. does not control accelerometers
specially designed and deveioped as Measurement
While Drilling (MWD) sensors for use in downhole
well service operations.

Technical Notes:

1. ‘Bias’ is defined as the accelerometer output
when no acceleration is applied.

2.'Scale factor’ is defined as the ratic of change in
output to a change in the input.

3.The measurement of 'bias’ and 'scale factor' refers
to one sigma standard deviation with respect 10 a

fixed calibration over a period of one year.
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| a. ‘Repeatability’ is defined according to IEEE
Standard for Inertial Sensor Terminology 528-2001
in the Definitions section paragraph 2.214 titled
repearability (gyro, accelerometer) as follows: ‘The
closeness of agreement among repeared
measurements of the same variable under the
same operating conditions when changes in
conditions or

_._O_.TOR_.N:_JW ﬁmlonm occur

between measurements’.

9.A4. All types of gyros usable in the systems
specifiedin 1.A., 19.A.7 or 19.A.2., with a rated 'drift
rate’ ‘stability’ of less than 0.5 degrees (1 sigma or
rms) per hour in a 1 g environment, and specially
designed components therefor.

Technical Notes:

1. "Drift rate’ is defined as the component of gyro
output that is functionally independent of input
ratation and is expressed as an angular rate. (JEEE

STD 528-2001 paragraph 2.56)
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2. 'Stability’ is defined as a measure of the ability of
a specific mechanism or performance coefficient te
remain invariant when continuously exposed 1o a
fixed operating condition. {This definition does not
refer to dynamic or servo stability.) (IEEE STD 528-
2001 paragraph 2.247)

9.A5. Accelerometers or gyros of any type,
designed for use in inertial navigation systems or in
guidance systems of all types, specified o function
at acceleration levels greater than 100 g and
specially designed components therefor.

Note :

9.A5. does not include acceleromerers that are
designed to measure

vibration or shock.

9.A.6. "Inertial measurement equipment or systems’
using accelerometers specified in 9.A.3.0r A5 or
gyros specified in 9.A4. or 8.A.5, and specially

designed components therefor.

ol gae 31 5,08 sue Wl s JLazdl 2

etes JSAs dubya e 5l sl ohsl Jale

of lakixe 0sS, S$Hls ol i el

(gaasdl Shazl o Laluah lazdi
(2.247 5 ,2a01(IEEE STD 528-2001

Loy o L cbySasandt oi ladll jeslis 509
dasmas 05 Gy L Laras Zeeall Sl
Bl 3 5 LugSugandt M Lkl 3 slanaaW
Shsiua wie Jeazd soaxnll sl Lelgl 4o sll
2100 sa ASig )l

Aasdle

Leosall £l nlie 539 andl 3 sjg e Jats ¥
alaaall g GlRaW LAl

potieind ) A gSan s el oLl 2ebssi o Slans 6.9
3 (519) i (3.1.9) Couadt d 33,1s) Rueylaill ewstall
(519) s (419) ppasdl § salell SbsSus axl

Adlaras esall Lty

a1




Note:

Item 9.A.6. includes:

a. Auitude and Heading Reference Systems
(AHRSs);

b. Gyrocompasses,

¢ Inertial Measurement Units (IMUs);

d. Inertial Navigation Systems (INSs);

e.Inertial Reference Systems (IRSs);

f. Inertial Reference Units {IRUs).

Technical Note:

‘Inertial measurement equipment or systems’
specified in ltem 9.A.6. incarporate accelerometers
or gyros to measure changes in velocity and
orientation in order to determine or maintain
heading or position without requiring an external
reference once aligned.

9.A7. 'Integrated navigation systems’, designed or

madified for the systems specifiedin 1.A,19.A1. or
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19.A.2. and capable of providing a navigational
accuracy of 200 m 'CEP’ or less.

Technical Notes:

1. An 'integrated navigation system’ rypically
incorporates all of the following components:

a. An inertial measurement device (e.g. an attitude
and heading relerence system, inertial reference
unit, or inertial navigation mu‘uﬂm_._._w

b. Cne 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

¢. Integration hardware and software.

2. 1n ltem 9.A.7., 'CEP' (Circular Error Probable or
Circle of Equal Probability) is a measure of
accuracy, defined as the radius of the circle inside of

which there is a 50% probability of an individual

measurement being located.
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N.B. For integration "saftware”, see ltem 9.0 4.
9.A.8. Three axis magnetic heading sensors having
all of the following characteristics, and specially
designed components therefor:

a. Internal 1l compensation in pitch (+/- 90
degrees) and roll (+/- 180 degrees) axes;

b. Azimuthal accuracy better (less) than 0.5 degrees
rms ar latitudes of +/- 80 degrees, referenced 10
local magnetic field; and

c. Designed or modified to be integrated with flight
contrel and navigation systems.

Note:

Flight control and navigation systems in ltem 9.A.8.
include gyrostabilisers, automatic pilots and

inertial navigation systems.

9.B. TEST AND PRODUCTION EQUIPMENT

9.B.1. "Production equipment”, and other test,

calibration and alignment equipment, other than
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that described in 9.B.2., designed or modified to be
used with equipment specified in 3.A.

Note:

Equipment specified in 9.B.1. includes the
following:

a. For laser gyro equipment, the following
equipment used to characterise mirrors, having the
threshold accuracy shown or betrer:

1. Scatterometer (10 ppm);

2. Reflectometer (S0 ppm);

3. Profilometer {5 Angstroms);

b. For other inertial equipment:

1. Inertial Measurement Unit (IMU) Module Tester;
2. IMU Platform Tester;

3.IMU Stable Element Handling Fixture;

4. IMU Platform Balance Fixture;

5. Gyro Tuning Test Station;

6. Gyro Dynamic Balance Station:

7. Gyro Run-In/Motor Test Station;
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8 Gyro Evacuaton and Filling Station;

9. Centnfuge Fixture for Gyro Bearings;

10. Accelerometer Axis }__w_._ Station;

11. Accelerometer Test Station;

12. Fibre Opuic Gyro Coil Winding Machines.

9.B.2. Equipment as follows:

a. Balancing machines having all of the following

characreristics:
| 1. Not capable of balancing rotors/assemblies
having a mass greater than 3 kg
2. Capable of balancing rotors/assemblies at
mwnn& greater than 12,500 rpm;
3. Capable of correcting unbalance in two planes or
more; and
4. Capable of balancing 10 a residual specific
unbalance of 0.2 g mm per kg of rotor mass;
b. indicator heads (sometimes known as balancing

instrumentation) designed or modified for use with

machines specified in 9.B.2.a;
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¢. Motion simulators/rate tables (equipment
capable of simulating motion) having all of the
following characteristics:

1. Two or more axes;

2. Designed or modified to incorporate sliprings or
non-contact  devices

integrated capable of

transferring electrical power, signal information, or
both; and

3. Having any of the following characteristics:

a. For any single axis having all of the following:

1. Capable of rates of 400 degrees/s or more, or 30
degrees/s or less; and

2. Arate resolution equal to or less than 6 degrees/s
and an accuracy equal to or less than 0.6 degrees/s;
b. Having a worst-case rate stability equal to or
beuer (less) than plus or minus 0.05% averaged
over 10 degrees or more; or

c. A positioning "accuracy” equal to or less (berter)

than 5 arc second;
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d. Positioning tables (equipment capable of precise
rotary positioning in any axes) having all of the
following characteristics:

1. Two or more axes; and

2. A positioning "accuracy” equal to or less (better)
than 5 arc second;

e. Centrifuges capable of impariing accelerations
greater than 100 g and designed or meodified to
incorporate sliprings or integrated non-contact
devices capable of transferring electrical power,
signal information, or both.

Notes:

1. The only balancing machines, indicator heads,
motion simulators, rate tables, positioning tables
and centrifuges specified in ltem 9 are those
specified in 9.B.2.

2. 9.B.2.a. does not control balancing machines
designed or modified for dental or other medical

equipment.
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3.9.B.2.c. and 9.B.2.d. do not control rotary tables | —rge 30l pe ¥l Jglis eueds i 4
designed or modified for machine tools or for | Jsar alluas 8y Gd_ Am.w.{.wv acadh
medical equipment. 0.2.0.9) i § 550 Lisy sl
4. Rate tables not controlled by 9.B.2.c. and | 353! jalliasdl fe Lgaall Stoali uli .5
providing the characteristics of a positioning table | Laslwsdl layi 3axs Gy (0.2.5.9) w
are to be evaluated according to 9.B.2.d. 4y Jolai W sy (7209 and) § Baylyll
5. Equipment that has the characteristics specified {z.2.0.9) wdl 3 Ll SLAL Shaadl
in 9.8.2.d which also meets the characteristics of | Lee lall jady (z.2.0.9) 2l 3osske 3oy 6
982c will be treated as equipment specified in | & 2ya¥ ol 2B3YpW Slatadl =5 13)
9.B.2.c. Yl h.,.su_ Sy § Wste azaak) Lwadlall
6 ltem 9.B.2.c applies whether or not sliprings or | Lae Jlasll Gai(a2.0.9) widl $osate Gy .7
integrated non-contact devices are fitted atthe time | pe 33 5¥1 ol LEYSW olaldl =u 13)
of export. i PUSSHARRSIER TR EERIEE I AR 631
7. ltem 9.B.2.e. applies whether or not sliprings or slgdt.z.9
integrated non-contact devices are fitted atthe ume egh Y
of export
Slamapd! .o,

5.C MATERIALS
None,

Liﬁt
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9.D. SOFTWARE
9.D.1. "Software” specially designed or modified
for the "use” of equipment specified in 9.A. or 9.8.
9.D.2. Integration "software” for the equipment
specified in 9.A.1.

9.D.3. Integration "software” specially designed for
the equipment specified in D.A6.

9.D.4. Integratign “software”, designed or modified
far the 'integrated navigation

systems’ specified in 9.A.7

MNote:

A common form of integration “software” employs

Kalman fileering.

9.E. TECHNOLOGY
9.E.1. "Technology”, in accordance with the General

Technology Note, for the “development’,
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"production” or "use” of equipment or "software”
specifiedin9.A, 9.8. or 9.0.

Note:

Equipment or "software” specified in 9.A. or 9.D.
may be exported as part of a manned aircraft,
satellite, land vehicle, marine/submarine vessel or
geophysical survey equipment or in quantities

appropriate for replacement parts for such

Gl caaladl auash dasyll § a9 U ady 2uasll L 1.8.9
Slazadh gl sl slasesal gi 2 Wl ol shasd puiind
{39) 31 (2.9) 51.(19) 900 §35)ke0t

(1.9) el § 5551501 Dlmandl ol Slaall pyouas Sas
U 8850 5 (plie yod o slibas 35l (3o ¢3S (2.9)
PP TYOER OWPRCH RVINE I W V-V WEE VOV D
wmlidazll odld leidl aladl Apabie SilpaSs

applications.
ltem (10) FLIGHT CONTROL Olalalt §aSat)l | plall aidi
10A. EQUIPMENT, ASSEMBLIES AMD
SligSlly olaesslly olaall 110
COMPONENTS
10.A.1. Pneumatic, hydraulic, mechanical, electro- | . L.
5 Syt g Slogdl Slakalt 3 Sl 2akasl 11,10
optical, or electromechanical flight control systems Felntedl sl Slodl olalell 3
U8 L - SoEa I8l iguinapSH ol (S
(including fly-by-wire and fly-by-light systems) ¢ Foensl 5 rm.?”u o )
} _ Loasal) - e guall e laladly I e ol aadasi
designed or modified for the systems specified in X .
R (R)NER D FXANEWCE (I PURESTLL TN (Y
1.A.
Waall ol Geawall slas¥l 3 oSl lias 12,0110
10.A.2. Auitude control equipment designed or ? . ’ v .
- (1) aalh 33310 Llas) § plusaal
modified for the systems specified in 1.A.
) U.hr..u.t N
.,,. e o,
S -« %
L L.fpﬂ. ﬂr a.....m.h
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10.A.3. Flight control servo valves designed or
modified for the systems in 10.A.1. or 10.A.2,, and
designed or modified to operate in a vibration
environment greater than 10 g rms between 20 Hz
and 2 kHz.

Notes:

1. Systems, equipment or valves specified in 10.A,
may be exported as part of a manned aircraft or
satellite  or In  gquantities appropriate  for
replacement parts for manned aircraft.

2. For conversion of manned aircraft to operate as
unmanned aerial vehicles specified in 1.A.2, ltem
10.A. includes the systems, equipment and valves
designed or madified to enable operation of
manned aircraft as unmanned aerial vehicles.

10.B. TEST AND PRODUCTION EQUIPMENT
10.B.1. Test, calibration, and alignment equipment
specially designed for equipment specified in 10.A.
10.C. MATERIALS

31 Raasall plakdl § @Sacll Hyxa Slalaws .3.0.70
20 &0 RMS o1, 10 52 a5 &u3lAa0 2§ Joald Wil
Oraal! G 531501 Aala¥ § phasesidl 53,85082 5 5508
(21.10) 4i (1.i.10)
sl
Slelaall o claall of aalas¥l ums oSa 1
315Uy 350l e o528 (110) wadt § 5oyl
e paiS Al Sl 5 Fle ,ad
Sldas ol slall
Jaall LSl Slpslell Lg=s, Glazy lad 2
S(2570) il 355 W Ly b gy il itS
Slaally adas¥l (110) awdl euns aad
Jui 2T Sz Yrall gl Loseall Slabesalls
Slds O i Sal Hllay oSl

m—uﬂ_hbrmb.-ﬁ__ Slaas s.l.l_a

daaall 3llxlly 3plally SLas¥l Slaas .1.0.70
(.10) fw_w.uu_u.: Shasel) Cagas
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None.
alghl .z 10

10.D. SOFTWARE g
10.D.1. "Software” specially designed or modified
for the "use” of equipment specified in 10.A. or Slazmapdl 2,10
10.B.
Note: pladiia Vagas dual! o tasall slzanll 1.0.10
Software "specified in 10.0.7. may be exported as (2 10) of (110) gzt o salpdl huall
part of a manned aircraft or satellite or in quantities salasdle
appropriate for replacement parts for manned | pa e 328 (1.3.10) wdl §35)lp3l clpmapdl suuiai o Say
aircraft. ey DLl e AlasS gi Fliao yad gi lay 8yl

AWghiae SleS 0955 ) day b
10.E. TECHNOLOGY
10.E.1. Design "technology” for integration of air
vehicle fuselage, propulsion system and lifting
control surfaces, designed or modified for the il a.10
systems specified in 1.A.2. or 19.A2,, to optimise | JSua mead dag &l puesaslt 2atasll 22zl 1410
aerodynamic performance throughout the flight | (555 bl (e Uggaall mhaclly adall allasg (3 2l
regime of an unmanned aerial vehicle. Oldall allas Jsbs 313l ¥l pramea] Wins 5 Bonaaa

poleling
w\w,z,,.._, v T
o = %
o NW ﬁ n_r.
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10.E.2. Design "technology” for integration of the
flight control, guidance, and propulsion data into a
flight management system, designed or modified
for the systems specified in 1.A.1. or 19.A1,, for
optimisation of rocker system trajectory.

10.E3. "Technology”, in accordance with the
General Technology Note, for the "development”,
“production” or "use” of equipment or "software”

specified in 10.A. 10.B. or 10.D.

5 (201) ezl § alsdl adasdl Ul Gy Slitlal
{21.19)

Uuas 3l Leasans (0955 paasaslly Aalacl) 403:0.2.2.10
zod g @ &l flouall allss slus Cnced
5ilal pllas 3 adudly @odlly olahalt § pSasll bl

H(1.5.19) 91 (1.0.1) § caasal? 355151 Al Ji

Gy eladl Auath alashlll ey 4ui7ll 3.a.10
Sl gh chaall alaseral o 2l of juglatd adsers
(>.10) 5 (.10} 51 (1.10) 292t Jaalell

Item (11) AVIONICS Slyillal] 3 g AT 33291 | ke goladl il
1A, EQUIPMENT,  ASSEMBLIES ~ AND SligSlly Slramilly Slaal! 111
COMPONENTS

g oleliay
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11.A1. Radar and ‘laser radar systems’, including
altimeters, designed or modified for use in the
systems specified in 1.A.

Technical Note:

‘Laser radar systems’ embody specialised
transmission, scanning, receiving and nmwz.n_
processing techniques for utilisation of lasers for
ccho ranging, direction finding and discrimination
of targets by location, radial speed and body
reflection characteristics.

11.A.2. Passive sensors for determining bearings to
specific electromagnetic sources (direction finding
equipment) or terrain characteristics, designed or
modified for use in the systems specified in 1.A.
11.A3. Receiving equipment for navigation
satellite systems, having any of the following
characteristics, and specially designed components

therefor:

Sremd 23 3 ey o5l haty Aakashy sl aalasi 0011
3 Lealoiind Uitas 5 daaan 0pS5 Glly plas | Luld
7)) it § 50,1501 Adas¥)

s dlasHa

WJlall oazie Slads Hall sl Aalasl pesass
o oS (@ls UL Axdlass (JLazadls zwlls
olai¥l e LimJly skl ans 3 5l alasal LIS
Leladdl ac,udly adsll IO e Slaa¥l s
e Sai¥l pasblas g

i) Reaiall Rulldl jladio¥l a0 2011
Szl - Boame Lweibliies, S sobas J) Slables)
Lessae 095 Gl pupliadll atlas 5i-slas¥l suans
(1) 22l 330,098 Zadas¥) § el sieincd Wina
Aobidl Lcliall jla3¥ aalas¥ Juas ¥ 3513011
S35 O e 2l Uageas deaall SleSlls 200
Al patbasdl s ol e 3pa¥1 il

G511 Rakas¥l 3 Lalasind Uoian of Lacsas 065
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a.Designed or modified for use in systems specified
in 1A, 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;

2. Employing decryption, designed or modified for
military or governmental services, to gain access to
a navigation satellite system secure 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.

Notes:

1. lem 11,A.3.b.2. and 11.A.3.b.3. do not control
equipment designed for commercial, civil or Safety
of Life (e.g. dara integrity, flight safety) navigation

satellite system services.

Sligdat @ Lelasrnd Wass ol desias 055 o
AUl paslasd! (e 51 Ll Agaelt
55 Sl g @M Silaglas abgs e 5018 1
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2. In ltem 11A3, navigation satellite system
include Global Navigation Satellite Systems (GNSS;
eg. GPS, GLONASS, Galileo or BeiDou) and
Regional Navigation Satellite Systems (RNSS; e.g.
NaviC, QZSS).

11.A4. Electronic assemblies and components,
designed or modified for use in the systems
specified in 1A, or 19.A. and specially designed for
military use and operation at temperatures in
excess of 1250C.

Note:

ltems 11.A.1,,11.A.2, 11.A.3. and 11.A.4. include:
a. Terrain contour mapping equipment;

b. Scene mapping and correlation (both digital and
analogue) equipment;

c. Doppler navigation radar equipment;

d. Passive interferometer equipment;

e. Imaging sensor equipment (both active and

passive).

pllas: Jia (GNSS) auebiadl Jlad¥) e 3L
Galileo) .(GLONASS) .(GPS) Jtall 253U}
sl deliall 5LadY) Aulasly (or BeiDou

{QZ55) .(NavIC) : Jta (RNSS) apaslsy)

Baras Loasall 469 AT ol gSlly Slagazslt .4.0.11
125 3ol 5)bo il § Jendly (ySadl plassndl
rm Leolosezd aes 3l Aaseas OS5 ugia dapl
(119 1 (1) el § 8,1 o0t Aalas
(31 {2097)5 (1011) sl F oo b ey
(4511)4
woebliadl fails ey Slass A
Ledpll) Llally il ey Slisa o
(2l
ossdadl sl Llase LD
Apledt Is ol Glaas b
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(aabdly

107




11.AS5. Umbilical and interstage electrical
connectors specially designed for systems specified
in1TA1 or19.A1.

Note:

Inltem 11.A.5., interstage electrical connectors also
include electrical connectors installed between
systems specified in 1A, or 19.A1. and their
“payload".

Note:

Equipment specified in 11.A. may be exported as
part of a manned aircraft or satellite or in quantities
approptiate for replacement parts for manned

aircraft,

11.B. TEST AND PRODUCTION EQUIPMENT

None.

11.C. MATERIALS

None.

ALl Aegaselly kil o 28k K =yl 5011
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11.D. SOFTWARE
11.D.1. "Software” specially designed or modified
for the “use” of equipment specified in 11.A1,
11AZ2 or11.A4,
11.D.2. "Sofiware” specially designed for the "use”

of equipment specified in 11.A.3.

11.E. TECHNOLOGY

11E1. Design "“technology” for protection of
avionics  and  electrical  subsystems  against
Electromagnetic Pulse (EMP) and Electremagnetic
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 determination of

hardening criteria for the above.

.v..ml...llhm.__ a1

plased Lapas Waall sl daaall oliza )i 1011

et 351 201.11) 5 (1.0.11) suadl @ 330501 Staall
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11E2. "Technology”, in accordance with the | HLALI 3u5aall sulas dpasdd messadll 2akasll 20520 z
General Technology Note, for the "development”, el Lt
“production” or “use” of equipment or “software”
specifiedin 11.A, or 11.D. el Aalad) 2l alasMall 188e 2asl 2.4 11
33,19l Slane ! of laall alagesal of 2L ol ysghat)
NOREDETGREI FTRI
Iltem (12) LAUNCH SUPPORT oY pes Shais [ ke U
Shalls Slacenal! . olaall 112
12A EQUIPMENT, ASSEMBLIES AND
COMPONENTS "
Jelasll Waall of deasall .2lea¥ls 33291 10,12
12A1. Apparatus and devices, designed or (1) s -
1) gl (3 3050s)] Aslas¥l @bly Ladis @Sl
modified for the handling, control, activation and Griell & Bls! G 3o .u . ’
(2 1.9) sl 51(1.1.19),
launching of the systems specifiedin 1.A,19.A.1. or
salhadls
19A2. ) ) —
N et (1.0.12) widl 3 300t Sigsiils 532¥ Jadd
ote:
Dlds Ogou Sl g Lkey ) ST e 222l 53,091
Appararus and devices specified in 12.A1. include R bl e a2l ?
those installed on a manned aircraft or an . .
cJetazlly < Jasll Waadl o Zeewall SLSL 2 0 A2
unmanned aerial vehicle. .
(1)l § 35,0901 addai¥l $Mlols  Janissy . aSxslly
/,\Lh-w.g .
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12A2. Vehicles designed or modified for the

wransport, handling, control, activation and
launching of the systems specified in 1.A.

12.A.3. Gravity meters (gravimeters) or gravity
gradiometers, designed or modified for airborne or
marine use, usable for systems specified in 1.A, as
follows, and specially designed components
therefor:

a. Gravity meters having all of the following
characteristics:

1. A static or operational accuracy equal to or less
{better) than 0.7 milligal (mgal); and

2. A 'ime to steady-state registration’ of two
minutes or less;

Technical Nate:

12A3.a.2.,

in  ltem ime o

steady-state
registration’ (also referred to as the gravity meter's

response time) is the time over which the

2 aliie gl (Slesdle) andlell enlia 30012
5 095 o e L] Barias Beaiall ciliglly ot
Sl 3l Gl Lalusand Uias g dasuss Gunlal)
lag (i 1) il G 5ol Al 3 Laladin) S
(g Ly
Al asbaid) e gornd (1 Agrdladl uislia i

JE1 gl golud Llaadl ol Al Gl S5 1 1
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disturbing effects of platform-induced acceleration
(high frequency noise) are reduced.

b. Gravity gradiometers.

12A4. Telemewry and telecontrol equipment,
including ground equipment, designed or modified
for systems specified in 1.A., 19.A1.0r 19.A.2.
Notes:

1. ltem 72A4. does nor control equipment
designed or modified for manned aircrafi or
satelfites.

2. lrem 12.A4. does not control ground based
equipment designed or modified for terrestrial or
marine applications.

3. ltem 12.A4. does not control equipment
designed for commercial, civil or Safety of Life '(e.g.
data integrity, h.wmvﬁ hm\noe_ navigation sarellite

sysiems services.
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12A5. Precision tracking systems, usable for
systems specified in 1.A, 19.A1. or 19A2. as
follows:

a. Tracking systems which use a code translaror
installed on the rocket or unmanned aerial vehicle
in conjunction with either surface or airborne
references or navigation satellite systems 1o
provide real-time measurements of inflight
position and velocity;

b. Range instrumentation radars including
associated optical/infrared trackers with all of the
following capabilities:

1. Angular resolution better than 1.5 mrad;
2.Range of 30 km or greater with a range resolution
better than 10 m rms; and

3. Velocity resolution better than 3 m/s,

12.A.6. Thermal bauteries designed or modified for
the systems specified in 1.A, 19.A.1. or 19.A.2.

Note:

e e spall lamfe pusans 31 mich delast
$a= 31 vl azmpe aa Oglasll s g3l o 2 95l
Adgs B A0Ll) Radmtie Buebie ladl adasi i
Aot 25500 Be g pasgh Bus Claalsd
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laly e 15 s Jundi agh 255 1
it 3l 335 pe AST g1 @S 30 J) ey 3lhs .2
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dassall Ayl Syladl (6 ] A2l Gojste wass ¥
Y L Gaa olitadl sl fstseall dalasY Kagas
(5300 (o s ol Jsta Tt e 3008 009G

113




lrem 12.A.6. does not control thermal batteries
specially designed for rocket systems or unmanned
aerial vehicles thar are nor capable of a ‘range”
equal to or greater than 300 km.

Technical Note:

Thermal batteries are single use batteries that
contain a solid non-conducting inorganic salt as the
elecirolyte. These bartteries incorporate a pyrolytic
material that, when ignited, melts the electrolyre

and activares the battery.

12.B. TEST AND PRODUCTION EQUIPMENT

None,

12.C. MATERIALS

s alhadla

Sy by 5pe pthtad Syl £ A=l Sbjla )
Sl sis ety ouly AIE Juoge pe xlo e
iy by AT wpds Lt sicy Addsan Sake

.PLME_

ﬁ_hl.v._hh_..h.rﬂ_ Slane w12

PN
.v_bh-‘m..._N

ey

Sl ! 512

Laiwms aluall uﬂ Laaall Shemapl 1 5 12

(1.71.42) wdl Gl shasdl § Lelassy

None. TS WETETESN UCAE A [P X JELTER PRSP .
0355 Wy Lk laws Jlglo S,L1 adga stins (0 oSl
12.D. SOFTWARE $.19)5 (1) puasd! @ 33ylad1 ZalaiS ian o1 Lassse
(2.1.49) a5l (1
./v__a t.«..»dﬁ\\‘.

114




12.D.1. "Software” specially designed or modified
for the "use” of equipment specified in 12.A.1,
12.D.2. "Software” which processes post-flight,
recorded data, enabling determination of vehicle
position throughout its flight path, specially
designed or modified for systems specified in 1.A,,
19.A1 0r19.A2.

12.0.3. "Software” specially designed or modified
for the "use” of equipment specified in 12.A.4. or
12.A.5, usable for systems specified in 1.A, 19.A.1.
or 19.A.2

12.E. TECHNOLOGY

12.E1. "Technology”, in accordance with the
General Technology Note, for the "developmem”,
“praduction” or "use” of equipment or "software”

specifiedin 12.A.0r 12.D.

Lanas Luall 8l Zeawall Slzmapd 3 5 12
12) 8t (4.0.12) guaidt § 5a50e0 Silall § Laladend
il 3 B31a0! Balai W § Ll oieaad Sy @ty (5

2.0.19) it 9i {1.0.19) 9 (i 1)

dgaih s 12

Soaal) cAaladl Auail alashlel) Eag aaaslt 1 a .12
Jo)lall Sloandt ol laall alusesl ol s ol i glac)
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13A.  EQUIPMENT,

COMPONENTS

ASSEMBLIES AND
13.A1. Analogue computers, digital computers or
digital differential analysers, designed or modified
for use in the systems specified in 1.A., having any
of the following characteristics:

a, Rated for continuous operation at temperatures
from below -450C to above +550C; or

b. Designed as ruggedised or "radiation hardened".

13.B. TESTAND PRODUCTION EQUIPMENT

KRN L PRC PYDPR L [BRCA R AR &

9 Laddl Codemdl ol Aditealt Laalgml 1113
Daall 5l Ressall Jiaddl lotazll oMl
1P PRUTCER RN () PR Y RSN OVEN {0 TN RTR Y
AN ailas]l e

O VAT By Dlad 3 el Jaall aaiaa (985
Agin 43 55+ a ST ) Aoyt A3 45- e JB1
ilanis o Auawall Byl Leglil desias (955 o
£l

gl syl Shaaa .o 13

None. s Y

13.C. MATERIALS slgdl .z 13

None. g Y

13.0. SOFTWARE Shandl 213

None, g Y
%
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13.E. TECHNOLOGY

13.E1. "Technology”, in accordance with the
General Technology Note, for the "development”,
"production” or “use” of equipment specified in
13.A.

Nore:

auaill a.13
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lrem 13 equipment may be exported as part of a lelas
manned aircraft or sarellite or in quantities
appropriate for replacement parts for manned
airerafl,
ltem (14) ANALOGUE TO DIGITAL CONVERTERS ey Jl apllaiadl gaedl | e aub it
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b. Designed or modified for military use and being
any of the following types:

1. Analogue-to-digital converter "microcircuits’,
which are "radiation-hardened” or have all of the
following characteristics:

a. Rated for operation in the lemperature range
from below -540C to above +1250C; and

b. Hermetically sealed; or

2. Electrical input type analogue-to-digital
converter printed circuit boards or modules, having
all of the following characteristics:

a. Rated for operation in the temperature range
from below -450C to above +800C; and

b. Incorporating “microcircuits”  specified in

14.A1.b1.

14.B. TEST AND PRODUCTION EQUIPMENT

None.
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14.C. MATERIALS

None.

14 D. SOFTWARE

None.

14.E. TECHNOLOGY
14.E1. "Technology”. in accordance with the
General Technology Note, far the "development”,

production” or "use” of equipment specified in
14.A,

slall .z 14
g

Slizapll s .14

.Frﬁf-,.- M

aazll .14

Joi e daladh acael alashlal) Wiy aaisll 1 .14
14) wadl @ 83ladl laall alaserud gb 2Ll gf juglas
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Item (15)

TEST FACILITIES AND EQUIPMENT

LN Slaaey Sldia

el gt

15.A. EQUIPMENT
COMPONENTS

ASSEMBLIES AND

None
15.B TEST AND PRODUCTION EQUIPMENT
15.B.1. Vibration test equipment, usable for the

systems specified in 1.A, 19.A.1. or 19.A.2. or the
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subsystems specified in 2ZA or 20A, and
components therefor, as follows:

a. 'Vibration test systems incorporating a digital
controller’ and employing feedback or closed loop
techniques, capable of vibrating a system at an
acceleration equal to or greater than 10 g rms
between 20 Hz and 2 kHz while imparting forces
equal to or greater than 50 kN, measured 'bare
table’;

Technical Note:

in ltem 15.B.1a, ‘'vibration test systems
incorporating a digital controller are those
systems, the functions of which are, partly or
entirely, automatically controlled by stored and
digitally coded electrical signals.

b. Digital controllers, combined with specially
designed vibration test "software”, with a ‘real-time
control bandwidth’ greater than 5 kHz and

designed for use with systems specifiedin 15.8.1.a;
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Technical Note:

In Item 75.8.1.b., real-time control bandwidth'is
defined as the maximurm rate at which a controller
can execute complete cycles of sampling,
processing data and transmitting control signals.

¢. Vibration thrusters (shaker units), with or
without associated amplifiers, capable of imparting
a force equal o or greater than 50 kN, measured
‘bare table’, and usable in systems specified in
15.B.1.a;

d. Test piece support structures and electronic units
designed to combine multiple shaker units into a
complete shaker system capable of providing an
effective combined force equal to or greater than
50kN, measured 'bare table’, and usable in systems
specifiedin 15.B.1.a.

15.B.2. Aerodynamic test facilities for speeds of

Mach 0.9 or more, usable for the systems specified

A5) aadl § 5yl Ralas¥l aa Laluies ool Raanan (15553
(1o

taaids dlasde
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in 1.A or 19.A, or the subsystems specified in 2.A.
or 20.A.

Notes:

1. ltem 15.8.2. includes wind tunnels and shock
tunnels for the study of aicflow over objects.

2. lterm 15.8.2 does not controf wind tunnels for
speeds of Mach 3 or less with dimension of the ‘test
cross section size'equal to or less than 250 mm.
Technical Nore:

Test cross secrion size’ means rhe diameter of the
circle, or the side of the square. or the longest side
of the rectangle, or the major axis of the elfipse at
the largest ‘test cross section’ location. Test cross
section’ is the section perpendicular to the flow
direction,

15.B.3. Test benches or test stands, usable for the
systems specified in 1.A, 19.A.1. or 19.A2. or the
subsystems specified in 2.A. or 20.A,, which have

the capacity to handle solid or liquid propellant
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rackets, motors or engines having a thrust greater
than 68 kN, or which are capable of simultaneously
measuring the three axial thrust components.
15.B.4. Environmental chambers as follows, usable
for the systems specified in 1.A. or 19.A. or the
subsystems specified in 2.A. or 20.A.:

a. Environmental chambers having all of the
following characteristics:

1. Capable of simulating any of the following flight
conditions:

a. Altitude equal to or greater than 15 km; or

b. Temperature range from below —50°C to above
125°C; and

2. Incorporating, or designed or modified to
incorporate, a shaker unit or other vibration test
equipment to produce vibration environments
equal to or greater than 10 g rms, measured 'bare
table’, berween 20 Hz and 2 kHz while imparting

forces equal to or greater than 5 kN;
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Technical Notes:

1. ltem 15.84.a.2. 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. In ltem 15.8.4.a.2., designed or modified means
the environmental chamber provides appropriate
interfaces (e.g. sealing devices) to incorporate a
shaker unit or other vibration test equipment as
specified in this lremn.

b. Environmental chambers capable of simulating
all of the following flight conditions:

1. Acoustic environments at an overall sound
pressure level of 140 dB or greater (referenced 1o 2
x 10-5 N/m2) or with a total rated acoustic power
output of 4 kW or greater; and

2. Any of the following:

a, Alritude equal 10 or greater than 15 km; or
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b. Temperature range from below -500C to above JEhpa gl 2

1250C. 515 e ST gl galuplash i
15B8.5. Accelerators capable of defivering | ! %ais 250 50- e J51 o 35l 2oy llas s
eleciromagnetic  radiation  produced by Aista 3250125 pa AST

bremsstrahlung from accelerated electrons of 2
MeV or greater, and equipment containing those | sladl s Je 3plEN ole,ull
oo pslaliawas AL or U sedliasnS
(AT 51 2led 05 AT Uiz 2 550k, de ] sy ASTYY
OSar (@Jls woleyull sda e gead (JI Zhaalls

5 o A5
accelerators, usable for the systems specified in
1A, 19.A1. or 19.A.2. or the subsystems specified
in2A or20A.

Nore:

feem 15.8.5. does not control equipment specially
designed for medical purposes.

15.8.6. Aerothermodynamic test facilities, usable
far the systems specified in 1.A. or 19.A. or the
subsystems specified in 2.A. or 20.A., having any of
the following characteristics:

a. an electrical power supply equal to or greater
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b. a gas supply total pressure equal to or greater
than 3 MPa.

Note:

ltem 15.8.6. includes plasma arc jet facilities and
plasma wind tunnels for the study of thermal and
mechanical effects of airflow an objects.

Technical Note:

In ltem 5.8, bare table’ means a flar table, or

surface, with no fixture or fittings.

15.C. MATERIALS

None.

15.0. SOFTWARE

15.0.1. "Software" specially designed or modified
for the "use” of equipment specified in 15.B. usable
for testing systems specified in 1A, 19.A1. or
19.A.2. or subsystems specified in 2.A. or 20.A.
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15.E. TECHNOLOGY

1S.E1. "Technology”, in accordance with the
General Technology Note, for the "development”,
“production” or "use” of equipment or "sofrware”

specified in 15.8. or 15.D.

o (i 2)
i .20)
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Item (16)

MODELLING-SIMULATION  AND  DESIGN
INTERGRATION

paasaidl Jatg 6 Lankly dr il
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-

16A.  EQUIPMENT,
COMPONENTS
16.A.1. Specially designed hybrid (combined

ASSEMBLIES AND

analogue/digital)  computers for  modelling,
simulation or design integration of systems
specified in 1.A, or the subsystems specified in 2.A.
Note:

This control only applies when the equipment is

supplied with “software " specified in 16.0.1.
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16.B. TEST AND PRODUCTION EQUIPMENT

None.

16.C. MATERIALS

None.

16.D0. SOFTWARE
16.0D.1.  "Software” specially designed for
modelling, simulation, or design integration of the
systems specified in 1.A. or the subsystems
specified in 2.A or 20.A,

Technical Note:

The modelling includes in particular  the
aerodynamic and thermodynamic analysis of the

sysrems.

16.E. TECHNOLOGY

16.E1. "Technology”. in accordance with the

General Technology Note, for the “development”,

ot ¥
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‘production” or "use” of equipment or "software”

specified in 16.A. or 16.D.

leem (17) STEALTH Al [ e st il
17A.  EQUIPMENT,  ASSEMBLIES  AND SUgSlly Slagenall \Slaalt. 117
COMPONENTS Aol 532l Lo duadss . sdalt Julds syl 11,17

17.A.1. Devices for reduced observables such as
radar Rm_nnﬂ?__cr ultraviolet/infrared signatures
and acoustic signatures (i.c. stealth technology), for
applications usable for the systems specified in 1.A.
or 19.A_or the subsystems specified in 2.A. or 20.A.
17.B. TEST AND PRODUCTION EQUIPMENT

17.B.1. Sysiems, specially designed for radar cross
section measurement, usable for the systems
specified in 1A, 19A1. or 19A2. or the

subsystems specified in 2.A.

17.C. MATERIALS

17.C.1. Materials for reduced observables such as

radar reflectivity, ultraviolet/infrared signatures
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and acoustic signatures (i.e. stealth technology), for

applications usable for the systems specified in 1.A.
or 19.A. or the subsystems specified in 2.A.

Notes:

1. 17.C.1. includes structural materials and coatings
(including paints), specially designed for reduced or
tailored reflectivity or emissivity in the microwave,
infrared or ultraviolet spectra.

2. 17.C.1. does nor control coatings (including
paints) when specially used for thermal control of

sarellites.

17.D. SOFTWARE
17.D.1. "Software” specially designed for reduced
such  as  radar

observables reflectivity,

ultraviolet/infrared  signatures and  acoustic
signatures (i.e. stealth technology), for applications
usable for the systems specified in 1.A. or 19.A. or

the subsystems specified in 2.A.
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Note:
17.D.1. includes software” specially designed for

analysis of signature reduction.

17.E. TECHNOLOGY

17.E1. “Technology”, in accordance with the
General Technology Note, for the “development”,
“production” or "use” of equipment, materials or
"software” specifiedin 17.A.,17.8,17.C.or 17.0.
Nere:

17.61. includes databases specially designed for

analysis of signature reduction.

B Slewdl JABay LI WS
VRPN -+ PP RS | RO B P | P TES-I |
aaasll] §balaseial o Sa @l Slagdaill ellly  dSgaall
53193l age palt Aalastll ol (1.19) 51 (1.1) syt § 32,1001
(1.2) g

salasdle

tsall Shaxandl (1.5.17) il § 209 b Jady
iboaadl Jdas Jobseitd B s

ausi)l . a.17

gl (el auash AlasMall Lidy anazh 1 5 17
Shazanl! ol alalh g Sl plakinat of z sl o) gl
(3.17) iz 17) $H(o17) 51(.17) 35201 G331
rdlasdle

Loasall SU M clyd (1 4 .97) wdh G og e Jals
Slesa Sl o187 Jlded a,as

Item (18) NUCLEAR EFFECTS PROTECTION
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18.A, EQUIPMENT, ASSEMBLIES AND

COMPONENTS
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18A1. "Radiation Hardened” “microcircuits”
usable in protecting rocket systems and unmanned
aerial vehicles against nuclear effecis (e.g.
Electromagnetic Pulse (EMP), X-rays, combined
blast and thermal effects), and usable for the

systems specified in 1.A.

18.A.2. 'Detectors’ specially designed or modified
to protect rocket systems and unmanned aerial
vehicles  against  nuclear  effeas  (eg.
Electromagnetic Pulse (EMP), X-rays, combined
blast and thermal effects), and usable for the
systems specified in 1.A.

Technical Note:

A 'detecror’ is defined as a mechanical, electrical,
oprical or chemical device thar automatically
identifies and records, or registers a stimulus such

as an environmental change in pressure or

temperature, an electrical or electromagnetic signal
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or radiation from a radioactive marerial. This
includes devices that sense by one time operation
or failure.
18.A3. Radomes designed to withstand a
combined thermal shock greater than 4.184 x 106

|/m2 accompanied by a peak over pressure of

2S5 )l Retis Jami) deeuall S50 053,118
bias Lgmean pa Ae/Jsz 6410 ¥ 4184 e 48]
o Lalazzad oSy §lls  JEul 4LS 50 e 1813555
Sl o s Gats Slslally &)lsall Aalail Aules
A t¥ly o (EMP) gusboliine 5, Sl Lasll cte &ggall
0385y Byliadly Sleas¥l e RS Slaslally 2

greater than 50 kPa, usable in protecting rocket L) Gl Al §lalass N QL3

systems and unmanned aerial vehicles against

nuclear effects (e.g. Electromagnetic Pulse (EMP), ¥y kol Slias. .18
X-rays, combined blast and thermal effects), and g ¥
usable for the systems specified in 1.A.
slell. z .18
18.B. TEST AND PRODUCTION EQUIPMENT g Y
None.
Slamapll. 2.18
18.C. MATERIALS egn ¥
None. .
4uizll. 518
18.D. SOFTWARE
,u:,wwwwo@\
3 2r M "%,
(2% w o
%y ..%
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133




None. Agally JAabadl 2ozl Alaodlalh Liay Jaaazl 1 s .18
A8) il § aslell mlaall alases il g 21z ol mglazy
18 E TECHNOLOGY (i
1BE1. "Technology”, in accordance with the
General Technology Note, for the "development”,
"production” or "use” of equipment specified in
18.A,
Item (19) OTHER COMPLETE DELIVERY SYSTEMS 6391 At Sl daasi | e aetall i)

19A.  EQUIPMENT,

COMPONENTS

ASSEMBLIES AND
19.A.1. Complete rocket systems (including ballistic
missiles, space launch vehicles, and sounding
rockets), not specified in 1.A.1, capable of a “range”
equal to or greater than 300 km.

19.A.2. Complete unmanned aerial vehicle systems
(including cruise missiles, target drones and
reconnaissance drones), not specified in 1.A.2,
capable of a "range” equal to or greater than 300

km.

LSy Slasemall . Zlaall. i

Sk Jgaanlt e 8,00a) AalSHH )lgeall Aakaii1.0.19
AW eyl gual) U3 § Lay oS 300 (50 1S ol (Sl
Shuldl aley  aplaadl (@Y
(1.00) a3 el oy o (@ly (ALASY,

]

e 30l AN L Geus Sl addasi 2.0 .19
ol @ Ly eS8 300 e ST 51 ol il Jaaeslt
Aozl nlilally aesll olslally 5,800 &lgee

2.0.1) ol 6z o s lde oy
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19.A3. Complete unmanned aerial vehicle
systems, not m_umnmawn_ in1A2 or19.A2, _gms:m all
of the following:

a. Having any of the following:

1. An autonomous flight control and navigation
capability; or

2. Capability of controlled flight out of the direct
vision range involving a human operator; and

b. Having any of the following:

1. Incorporating an  aerosol dispensing
system/mechanism with a capacity greater than 20
litres; or

2. Designed or modified to incorporate an aerosol
dispensing system/mechanism with a capacity
greater than 20 lires.

Note:

ftem 19A.3. does not control model aircraft,
specially designed for recreational or competition

purposes.

3 ashel oo o 1 o gty il Aakasi 3119 |
satbasdl e gsias Jlg (2.1 19) 51 (2.1.1) Lo
Ll
Al il e sh azass
Sk My ol § Satl e 55 A
3 Gl s olalall § oSoxdll e 505 2
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alaade
Apigaidl Siplall (31 19) il § oy Lo ks ¥
S AUl ol Laras deswl A logas
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Technical Notes:

1. An aerosol consists of particulate or liquids other
than fuel components, by-products or additives, as
part of the ‘payload” to be dispersed in the
armosphere.  Examples of aerosols include
pesticides for crop dusiing and dry chemicals for
cloud seeding.

2. An aerosol dispensing system/mechanism
contains alf those devices (mechanical, electrical,
hydraulic, etc ). which are necessary for storage and
dispersion of an aerosol into the atmosphere. This
includes the possibility of aerosof injection into the
combustion exhaust vapour and into the propeller

slip streamn.

19.B. TEST AND PRODUCTION EQUIPMENT
19.8.1. "Production facilities” specially designed for

the systems specified in 19.A1 or 19.A.2.

Slaadl 5l Slapall ol 330G wad, 1
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S geadh 301 sl by Bdl/allas semmy 2
AbySl SO Bl s
Berddy e ApAl (lapdy o AuSd gl
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19.C. MATERIALS

None.

19.D0. SOFTWARE

19.0.1. "Software” which coordinates the function
of more than one subsystem, specially designed or
modified for "use” in the systems specified in
19.A1. or 19.A.2,

Nore:

For a manned aircraft converted to operate as an
unmanned aerial vehicle specified in 19.A.2.. ltem
19.0.7. includes “sofrware, as follows:

a. ‘Software” specially designed or dified to

integrate the conversion equipment with the
aircraft system functions;
b. "Software” specially designed or modified to

operate the aircraft as an unmanned aerial vehicle.

19.E. TECHNOLOGY

Slamapdl 219

b plles e AST sty 3uuis A1 Zolima ) 11,219
Alastl 8 Lol Woall g Laseas Geaially.usiy
£2:19) 51(11.19) (uaidt G52,1e)1

alasdle

S Jaall g 03 1 ke Shsllalls Blas, Lo
Ll Jads ((2019) Wl 3 3ls 54 WS e g
(g Lady (limaplt (1.5.19)
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19.E1. "Technology”, in accordance with the
General Technology Note, for the "development”,

‘production” or “use” of equipment specified in

19A. 1. 0r19.A.2.

Item (20)

OTHER COMPLETE SUBSYSTEMS

IE TR PSS E G

crpdiand) aad

20A. EQUIPMENT, ASSEMBLIES AND
COMPONENTS

20.A.1. Complete subsystems as follows:

a. Individual rocker stages, not specified in 2.A.1,
usable in systems specified in 19.A;;

b. Racket propulsion subsystems, not specified in
2.A1,, usable in the systems specified in 19.A.1., as
follows:

1. Solid propellant rocket motars or hybrid rocket
motors having a total impulse capacity equal 1o or
greater than 8.41 x 105 Ns, but less than 1.1 x 106
Ns;

2. Liquid propellant rocket engines or gel propellant

rocket motors integrated, or designed or modified

SligShly Silasazealt . iuall 120
s Ly A e yall adas¥l 10,20
axdl 3 Lokl w3y ol (I 2oall #3)lalt Jolye i
il § 5aylell aadas¥ 3 Lalaietnl oSy Glhy ((1.0.2)
(i19)
G Laob i o 1 gplseall pad el Aai¥l s
d 2lsll Aaladl § Lealaiad (SCa @y (1.2} it
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to be integrated, into a liquid propellant or gel
propellant propulsion system which has a rtotal
impulse capacity equal to or greater than 841 x

105 Ns, but less than 1.1 x 106 Ns;

20.B. TEST AND PRODUCTION EQUIPMENT
20.B.1. "Production facilities” specially designed for
the subsystems specified in 20.A,

20.B.2. "Production equipment” specially designed
for the subsystems specified in 20.A.

20.C. MATERIALS

None,

20.0. SOFTWARE
20.0.1. "Software" specially designed or modified
for the systems specified in 20.8.1,

29350l ads pllas § JalSal] Wl 5 Aassall
pdly Byud 4 il Lhall 4l gi L)
iz 5110 x 841 (e 48T 5f g5l 2blan]
Al es BMO X 11 e Jile 200
ALy DR ES RPNy
A pall Aadast Uasias asall 7 1) wlids 1,020
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20.D.2. "Software”, not specified in 2.D.2., specially
designed or modified for the "use” of rocket motors

or engines specified in 20.A.1.b.

20.E. TECHNOLOGY

20.E1. "Technology”, in accordance with the
General Technology Note, for the “development”,
"production” or "use” of equipment or "software”

specified in 20.A, 20B. or 20.D0

(22) wdl § el an @ G Slzepll 205,20
9l i,a J Lalaseia¥ Waall 8 Lasos desially
(o 1.4.20) i EERSU [P PO (O SEN

auaill 4.20
Auially eladl auazl AlaoMall Widy auazl .1.4.20
F3050al Slemand! ol Claakl ol asial of 7 s} ol glady

(3.20) sl 91 (.20) 5(1.20) i

UNITS, CONSTANTS, ACRONYMS AND ABBREVIATIONS USED IN

oda § Lesdzall allaisily cul gilly Slias

THIS AANEX ot
ABEC Annular Bearing Engineers Commitiee Agaladl Jalmdl gutica iz ABEC
ABMA American Bearing Manufactures Association LSl Jalaell pisma Doyl ABMA
ANS| American National Standards Institute sobaall ¥ gl gdl all ANS)
Angstrom 1x10-10 metre Aa1x10-10 wumla.ﬂm
ASTM American Society for Testing and Materials 3lglly sl L, dunazell ASTM
bar unit of pressure Laaall ooy bar
°C degree Celsius ENAPE TN °C
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cc cubic centimetre nSle Aarlin cc
CAS Chemical Abstracts Service AleSH Slalinudl ald)i CAS
Circular Error Probable or Circle of Equal . .
CEP - Tgluia Adlaizl 3,505 o1 Josone il as CEP
Praobability
dB decibel e s dB
g gram; also, acceleration due to gravity A3l g5lus Lai tale g
GHz gigahertz Pales GHz
Global Navigation Satellite System e.g,
BeiDou
Galileo
GNSS , . Gcliall jLad¥ pe 2l Ml atlasd] GNSS
GLONASS ~ Global naya Navigatsionnaya
Sputnikovaya Sistema
GPS— Global Positioning System
h hour bl h
Hz hertz iy Hz
HTPB Hydroxy—Terminated Polybutadiene S 8y Iy ebgpa Gustigs Jou HTPB
ICAO International Civil Aviation Orgarusation Jodt Gall okl Aalaia ICAO
IEEE Institute of Electrical and Electronic Engineers il g ASTYlg el S gikign ra IEEE
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IR Infrared el yomell iy A AH IR
IS0 International Organization for Standardization liad auogill dudgull dalasl! 150
) joule Jo= ]
ns |]apanese Industrial Standard S Flal all ns
K Kelvin oabs K
kg kilogram alaalsS kg
kHz kilohertz 3paslS kHz
km kilometre SaghS kem
kN kilonewton s ghS kN
kPa kilopascal JELL oL kPa
kw kilowau Soly ghiS kw
m metre e m
MeV million electron volt or mega electron volt ed g ASI) Liga 51 2idgd (g ASS) Ogula MeV
MHz megaherz Fyalia MHz
milligal 10-5 m/s2 (also called mGal, mgal or milligalileo) e simgal - mGallia ) en L6/ 1005 milligal
(9alalle
mm millimetre Saale mm
mm Hg mm of mercury G631 e Aasle mm Hg
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MPa

megapascal I blie MPa
mrad milliradian olslnles mrad
ms millisecond Ll s ms
pm millisecond Fa9,5a pm
N newton Cras N
Pa pascal JELL Pa
ppm parts per million el r.wn__u...,..m ppm
rads (Si) radiation absorbed dose Lozl platt Lolid 5 rads (Si)
RF radio frequency Bgull Slaa RF
rms root mean square owgiall A All izl rms
Regional Navigation Satellite System e.g.
- NavIC — Indian Regional Navigation Satellite S el Lei¥, 250 ol RINSS
System )
QZSS — Quasi Zenith Satellite System
rpm revolutions per minute Aagall g gl pm
RV Re-entry Vehicles dagall Ll e RV
s second EWIH s
Tg glass transition temperature gl Jas¥l 551 4oy Tg
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Tyler

Tyler mesh size. or Tyler standard sieve series (obeddl LG Jieie At 9 b A e Tyler
uav Unmanned Aerial Vehicle Sbb Gaay LI UAV
uv Ultra violet il (598 Andd) uv
TABLE OF CONVERSIONS USED IN THIS ANNEX vkl Slasg Jgas
Unit (from} Unit (to) Conversion NITESS - L Jpzell s gl Aol 3]l
bar Pascal (Pa) 1 bar = 100kPa JELl 4L S 100= ,L1 JELL olS i
g (gravity) m/s 1 =9.806 65 m/s? P06 il gl o 4l e ERIES R
x5 Al e 65 .
mrad (millirad) degrees (angle) 1 mrad = 0.0573° 005732 Lslala 1 Wglydsys oLl
gl Ao i
1 rad (5i) =100 = Sl e lialy 1
rads ergs/gramof Si | ergs/gram of silicon | (ySidiu alys [ 100 | OeSdendl ya pl o/ 2l bl
(=0.01 gray [Gy]) ([Gylgh= 0.1=)
for a Tyler 250 mesh, Al asily sla Lo
Tyler 250 mesh mm mesh opening 0.063 | axiall e o18 (250) Ao s s
mm ol 0.063 59ty
P,
AT
a2t
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