THE SCHEDULE OF THE STRATEGIC GOODS (CONTROL) ORDER 2009

PART Il

DUAL-USE GOODS THE EXPORT, TRANSHIPMENT OR BRINGINIS
TRANSIT OF WHICH, AND TECHNOLOGY THE EXPORT OR

TRANSMISSION OF WHICH, REQUIRE A PERMIT

Division 2 — List of Dual-Use Goods

P(rzood duect Item Description
CATEGORY 2 — MATERIALS PROCESSING
2A Systems, Equipment and Components
N.B.
For quiet running bearings, see Division 2 of Pdrbf this Schedule
DL2A001 | Anti-friction bearings and bearing systems, asofg, and component

therefor:
Note

manufacturer in accordance with ISO 3290 as grade Worse.

Category Code 2A001 does not include balls witbreoices specified by th

elements (ISO 5593) made from monel or beryllium;
Note
Category Code 2A001.a. does not include taperddrrbearings.

a. Ball bearings and solid roller bearings havilgaerances specified b
the manufacturer in accordance with ISO 492 Tolaglass 4 (of
ANSI/ABMA Std 20 Tolerance Class ABEC-7 or RBEC-GL, other
national equivalents), or better, and having boithgs and rolling

e

other national equivalents) or better;
Note
Category Code 2A001.b. does not include taperddrrbearings.

b. Other ball bearings and solid roller bearingwifi all tolerances
specified by the manufacturer in accordance wit® 892 Tolerance
Class 2 (or ANSI/ABMA Std 20 Tolerance Class ABEGfSRBEC-9, or|

174

c. Active magnetic bearing systems using any ofdhewing:

greater than 414 MPa;
2. All-electromagnetic 3D homopolar bias designsaictuators; or

1. Materials with flux densities of 2.0 T or greatnd yield strength

)




Product
Code

Item Description

3. High temperature (450 K (177°C) and above) pmsgensors.

DL2A225

Crucibles made of materials resistant to liquidredé metals, as follows:

a. Crucibles having both of the following charaisiies:
1. A volume of between 150 érand 8,000 cr) and

2. Made of or coated with any of the following nr&iks, having a purity
of 98% or greater by weight:

a. Calcium fluoride (Cafy;

b. Calcium zirconate (metazirconate) (CatO
c. Cerium sulphide (G&);

d. Erbium oxide (erbia) (ED3);

e. Hafnium oxide (hafnia) (Hf§);

f. Magnesium oxide (MgO);

g. Nitrided niobium-titanium-tungsten alloy (appnmately 50% Nb,
30% Ti, 20% W);

h. Yttrium oxide (yttria) (¥O3); or
I. Zirconium oxide (zirconia) (Zr¢);

b. Crucibles having both of the following chararsecs:
1. A volume of between 50 ¢nand 2,000 crh and

2. Made of or lined with tantalum, having a puity99.9% or greater by
weight;

c. Crucibles having all of the following characstigs:
1. A volume of between 50 ¢rand 2,000 crh

2. Made of or lined with tantalum, having a purntfy98% or greater by
weight; and

3. Coated with tantalum carbide, nitride, boride, amy combination
thereof.

DL2A226

Valves having all of the following charagggics:
a. A ‘nominal size’ of 5 mm or greater;
b. Having a bellows seal; and

c. Wholly made of or lined with aluminium, alumimniualloy, nickel, or
nickel alloy containing more than 60% nickel by gldi

Technical Note

For valves with different inlet and outlet diametethe ‘nominal size’ ir
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Code

Item Description

Category Code 2A226 refers to the smallest diameter

2B

Test, Inspection and Production Equipment

Technical Notes

1. Secondary parallel contouring axes, (e.g., th@xig on horizontal boring
mills or a secondary rotary axis the centre lineadfich is parallel to the
primary rotary axis) are not counted in the totalmber of contouring
axes. Rotary axes need not rotate over 360°. Ayaais can be driven
by a linear device (e.g., a screw or a rack-andiguii.

2. For the purposes of Category 2B, the numberxesavhich can be cq
ordinated simultaneously for “contouring controls the number of axe
along or around which, during processing of the kpece simultaneou
and interrelated motions are performed between wloekpiece and 3
tool. This does not include any additional axesngl@r around which
other relative movement within the machine areqreréd such as:

= n T

a. Wheel-dressing systems in grinding machines;
b. Parallel rotary axes designed for mounting gdaate workpieces;

c. Co-linear rotary axes designed for manipulatithg same workpiece
by holding it in a chuck from different ends.

3. Axis nomenclature shall be in accordance witterimational Standard
ISO 841, ‘Numerical Control Machines — Axis and bt
Nomenclature’.

4. For the purposes of Category Codes 2B001 to 9BACtilting spindle”
Is counted as a rotary axis.

5. ‘Stated positioning accuracy’ derived from measuents made according
to I1ISO 230/2 (1988) or national equivalents may used for each
machine tool model as an alternative to individoschine tests. ‘Stated
positioning accuracy’ means the accuracy value [led to the
competent authorities of the country in which tRpaeter is established
as representative of the accuracy of a specifichimecmodel.

Determination of ‘Stated Positioning Accuracy’
a. Select five machines of a model to be evaluated,;
b. Measure the linear axis accuracies accordin¢gS0 230/2 (1988);

—

c. Determine the A-values for each axis of eachhinac The method ¢
calculating the A-value is described in the ISOhdtad;

d. Determine the mean value of the A-value of @xch This mean valu
A becomes the stated value of each axis for thehtad Ay...);

e. Since the Category 2 list refers to each linaais there will be a
many stated values as there are linear axes;

f. If any axis of a machine model included undeteGary Code 2B001.a.




Product

Item Description

Code
to 2B001.c. or 2B201 has a stated accuracy A of i6rams for
grinding machines and 8 microns for milling andrtimg machines or
better, the manufacturer should be required to figafthe accuracy
level once every eighteen months.
DL2B001 | Machine tools and any combination thereof, for remg (or cutting)

metals, ceramics or “composites”, which, accoglio the manufacturer’s

technical specification, can be equipped with etedt devices foi
“numerical control”, and specially designed conmgmts as follows:

N.B.
See also Category Code 2B201.

For optical finishing machines, see Category Code2d2
Note 1

Category Code 2B001 does not include special p@posichine tools

limited to the manufacture of geafsor such machines see Category Code

2B003
Note 2

Category Code 2B001 does not include special p@poschine tools

limited to the manufacture of any of the following:
a. Crankshafts or camshafts;
b. Tools or cutters;
c. Extruder worms; or
d. Engraved or faceted jewellery parts.
Note 3

A machine tool having at least two of the threaituy, milling or grinding
capabilities (e.g., a turning machine with milliogpability), shall be treate
as coming within those entries in Category Code30Ba, .b and .c that ar
applicable to its capabilities.

D =

a. Machine tools for turning, having all of theléaVing:

1. Positioning accuracy with “all compensationsaiable” equal to or
less (better) than @m according to ISO 230/2 (1988) or natiol
equivalents along any linear axis; and

2. Two or more axes which can be coordinated sanelbbusly for
“contouring control’;

Note

Category Code 2B001.a. does not include turning mmes specially
designed for producing contact lenses having atheffollowing:

nal

a. Machine controller limited to using ophthalmiaded “software”
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for part programming data input; and
b. No vacuum chucking.

b. Machine tools for milling having any of the f@iing:
1. Having all of the following:

a. Positioning accuracy with “all compensationaitable” equal to or
less (better) than ém according to ISO 230/2 (1988) or natiol
equivalents along any linear axis; and

b. Three linear axes plus one rotary axis which loancoordinated
simultaneously for “contouring control”;

2. Five or more axes which can be coordinated sanabusly for
“contouring control’;

3. A positioning accuracy for jig boring machinesyith *“all
compensations available”, equal to or less (bgtt#ran 4 pum
according to 1ISO 230/2 (1988) or national equivederdlong any linea|
axis; or

4. Fly cutting machines having all of the following

a. Spindle “run-out” and “camming” less (betfethan 0.0004 mn
TIR; and

b. Angular deviation of slide movement (yaw, pitahd roll) less
(better) than 2 seconds of arc, TIR over 300 mitnavel;

c. Machine tools for grinding having any of theldating:
1. Having all of the following:

a. Positioning accuracy with “all compensationaitable” equal to or|

nal

-~

less (better) than dm according to ISO 230/2 (1988) or national

equivalents along any linear axis; and

b. Three or more axes which can be coordinated l&maously for
“contouring control”; or

2. Five or more axes which can be coordinated sanabusly for
“contouring control’;

Note
Category Code 2B001.c. does not include grindinghiree as follows:

a. Cylindrical external, internal, and external-amhal grinding
machines having all of the following:

1. Limited to cylindrical grinding; and

2. Limited to a maximum workpiece capacity of 150 outside
diameter or length.

b. Machines designed specifically as jig grindérattdo not have a 2
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Item Description

Code
axis or a w-axis, with a positioning accuracy wittall
compensations available” less (better) thapm according to ISC
230/2 (1988) or national equivalents.
c. Surface grinders.

d. Electrical discharge machines (EDM) of the narewtype which have
two or more rotary axes which can be coordinatedukaneously for
“contouring control’;

e. Machine tools for removing metals, ceramics'‘@yrmposites” having all
of the following:

1. Removing material by means of any of the follmgvi
a. Water or other liquid jets, including those eoypig abrasive
additives;
b. Electron beam; or
c. “Laser” beam; and
2. Having two or more rotary axes and all of thikofeing:
a. Can be coordinated simultaneously for “contogrtontrol”; and
b. A positioning accuracy of less (better) thar08)

f. Deep-hole-drilling machines and turning machinexdified for deepholef
drilling, having a maximum depth-of-bore capabileyceeding 5 m an
specially designed components therefor.

DL2B002 | Numerically controlled optical finishing wrtane tools equipped fq

selective material removal to produce non-spheragtical surfaces and

having all of the following characteristics:
a. Finishing the form to less (better) than ing,
b. Finishing to a roughness less (better) thanntBOms;

c. Four or more axes which can be coordinated s$amebusly for
“contouring control’”; and

d. Using any of the following processes:
. Magnetorheological finishing (‘MRF’);
. Electrorheological finishing (‘ERF);
. ‘Energetic particle beam finishing’;

A W DN P

. ‘Inflatable membrane tool finishing’; or
5. ‘Fluid jet finishing'.
Technical Note

o

=

For the purposes of Category Code 2B002:
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1. ‘MRF’ is a material removal process using an ative magnetic fluic
whose viscosity is controlled by a magnetic field.

2. 'ERF’ is a removal process using an abrasivadflwhose viscosity i
controlled by an electric field.

3. ‘Energetic particle beam finishing’ uses Reastitom Plasmas (RAP) (
ion-beams to selectively remove material.

4. ‘Inflatable membrane tool finishing’ is a prosethat uses a pressurizé
membrane that deforms to contact the workpiece awnall area.

5. ‘Fluid jet finishing’ makes use of a fluid strador material removal.

U)

DL2B003

“Numerically controlled” or manual mactentools, and specially design
components, controls and accessories therefor,jadlyedesigned for the
shaving, finishing, grinding or honing of harden®&d = 40 or more) spur
helical and double-helical gears with a pitch disenexceeding 1,250 mi
and a face width of 15% of pitch diameter or larfyeished to a quality o
AGMA 14 or better (equivalent to ISO 1328 class 3).

DL2B004

Hot “isostatic presses”, having all ofetfiollowing, and specially designé
components and accessories therefor:

N.B.
See also Category Codes 2B104 and 2B204.

a. A controlled thermal environment within the @dscavity and a chambg
cavity with an inside diameter of 406 mm or moned a

b. Having any of the following:
1. A maximum working pressure exceeding 207 MPa,;
2. A controlled thermal environment exceeding 1,K73,500°C); or

3. A facility for hydrocarbon impregnation and remb of resultant
gaseous degradation products.

Technical Note

The inside chamber dimension is that of the chamibewhich both the
working temperature and the working pressure arbi@aced and does ng
include fixtures. That dimension will be the snralké either the insidg
diameter of the pressure chamber or the inside dtamof the insulatec
furnace chamber, depending on which of the two tieamis located insid
the other.

N.B.

For specially designed dies, moulds and tooling s€ategory Codes

1B003, 9B009 and Division 2 of Part | of this Schad.

2d
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DL2B005

Equipment specially designed for the depmsi processing and in-proce

control of inorganic overlays, coatings and surfaxifications, as follows
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for non-electronic substrates, by processes showmei Table and associat
Notes following Category Code 2E003.f., and spicidésigned automate
handling, positioning, manipulation and control gaments therefor:

a. Chemical vapour deposition (CVD) production pquent having all of

the following:
N.B.
See also Category Code 2B105.
1. A process modified for one of the following:
a. Pulsating CVD;
b. Controlled nucleation thermal deposition (CNTBY);
c. Plasma enhanced or plasma assisted CVD; and
2. Having any of the following:

a. Incorporating high vacuum (equal to or less thdi Pa) rotating
seals; or

b. Incorporatingn situ coating thickness control,

. lon implantation production equipment havingrheaurrents of 5 mA of

more;

Electron beam physical vapour deposition (EB-PVproduction
equipment incorporating power systems rated for 8@ekW and having
any of the following:

1. A liquid pool level “laser” control system wti regulates precisel
the ingots feed rate; or

2. A computer controlled rate monitor operating tve principle of
photo-luminescence of the ionised atoms in the @y stream tg
control the deposition rate of a coating containimgp or more
elements;

%)

-
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. Plasma spraying production equipment havingadnlye following:

1. Operating at reduced pressure controlled atnersptequal to or les
than 10 kPa measured above and within 300 mm ofjtirenozzle
exit) in a vacuum chamber capable of evacuationndtav0.01 P3
prior to the spraying process; or

2. Incorporatingn situ coating thickness control,

. Sputter deposition production equipment capableurrent densities o

0.1 mA/mnf or higher at a deposition rate of {1&/h or more;

. Cathodic arc deposition production equipmentorporating a grid ot

electromagnets for steering control of the arc spathe cathode;
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Code

g. lon plating production equipment allowing foein situ measurement g
any of the following:
1. Coating thickness on the substrate and ratealpot
2. Optical characteristics.

Note

Category Code 2B005 does not include chemical wapeposition,

cathodic arc, sputter deposition, ion plating onionplantation equipmer

specially designed for cutting or machining tools.

DL2B006 | Dimensional inspection or measuring systems, egeifppnand “electronid

assemblies”, as follows:

a. Computer controlled or “numerically controllédo-ordinate measurin
machines (CMM), having a three dimensional (volumgtmaximum
permissible error of indication (MREat any point within the operatin
range of the machine (i.e., within the length okgxequal to or les
(better) than (1.7 + L/1,00@m (L is the measured length in mm), tes
according to ISO 10360-2 (2001);

N.B.
See also Category Code 2B206

ted

b. Linear and angular displacement measuring instnis, as follows:

1. ‘Linear displacement’ measuring instruments hgviany of the
following:

Technical Note

For the purpose of Category Code 2B006.b.1., ‘Imé@placement’
means the change of distance between the measorofge and the
measured object.

a. Non-contact type measuring systems with a ‘ltégn” equal to
or less (better) than Oizn within a measuring range up to 0.2 mt

b. Linear voltage differential transformer systehwsing all of the
following:

1. “Linearity” equal to or less (better) than @al within a
measuring range up to 5 mm; and

2. Drift equal to or less (better) than 0.1% pey d&a a standary
ambient test room temperature +1 K;

c. Measuring systems having all of the following:
1. Containing a “laser”;_and

2. Maintaining, for at least 12 hours at a tempestange of 20 +
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1°C, all of the following:

a. A “resolution” over their full scale of 0.jum or less (better);
and

b. Capable of achieving a “measurement uncertajmyhen
compensated for the refractive index of air, eqoabr less
(better) than (0.2 + L/2,00@m (L is the measured length
mm); or

d. “Electronic assemblies” specially designed pgoovide feedback
capability in systems specified in Category Cod@@b.1.c.;

Note

Category Code 2B006.b.1. does not include measumiiegferometer|
systems, with an automatic control system thatsghed to use n
feedback techniques, containing a “laser” to maasslide movemer
errors of machine-tools, dimensional inspection hiaes or similar
equipment.

2. Angular displacement measuring instruments fgavam ‘“angular
position deviation” equal to or less (better) tfaf0025°;

Note

Category Code 2B006.b.2. does not include optiesiruments, such

as autocollimators, using collimated light (e.casér light) to detect
angular displacement of a mirror.

c. Equipment for measuring surface irregularitieg, measuring optica

scatter as a function of angle, with a sensitigity.5 nm or less (better).
Note

Machine tools which can be used as measuring mashame includeg
under Category Code 2B006 if they meet or exceedriteria specified
for the machine tool function or the measuring niaetiunction.

DL2B007

“Robots” having any of the following chacteristics and specially design
controllers and “end-effectors” therefor:

N.B.
See also Category Code 2B207
a. Are capable in real time of full three-dimensibimage processing or ful

three-dimensional ‘scene analysis’ to generate @dify “programmes”
or to generate or modify numerical programme data;

Technical Note

The ‘scene analysis’ limitation does not includeprgximation of the
third dimension by viewing at a given angle, oriled grey scalg
interpretation for the perception of depth or teetudor the approved

10
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124

D

Code
tasks (2% D).

b. Specially designed to comply with national safgandards applicable to

potentially explosive munitions environments;

Note

Category Code 2B007.b. does not include “robosgiecially designe(
for paint-spraying booths.

c. Specially designed or rated as radiation-harmeoewithstand a tota
radiation dose greater than 5 x31@y (silicon) without operationa
degradation; or
Technical Note
The term Gy (silicon) refers to the energy in Jeujger kilogram
absorbed by an unshielded silicon sample when expds ionizing
radiation.

d. Specially designed to operate at altitudes aknge30,000 m.

DL2B008 | Assemblies or units, specially designed for machows, or dimensiona
inspection or measuring systems and equipmeng|lasve:

a. Linear position feedback units (e.g., inducttype devices, graduated
scales, infrared systems or “laser’” systems) hgvian overall
“accuracy” less (better) than (800 + (600 x L 83) nm (L equals the
effective length in mm);

N.B.
For “laser” systems see also Note to Category @s@B006.b.1.c. and
d.

b. Rotary position feedback units (e.g., inductiype devices, graduated
scales, infrared systems or “laser” systems) hgvan “accuracy” less
(better) than 0.00025°;

N.B.
For “laser” systems see also Note to Category @&B006.b.2

c. “Compound rotary tables” and “tilting spind$&, capable of upgrading
according to the manufacturer’s specifications, mrae tools to or abov
the levels specified in Category 2B.

DL2B009 | Spin-forming machines and flow-forming mags, which, according to the

N.B.

manufacturer’s technical specification, can be gp@d with “numerical
control” units or a computer control and havingdalthe following:

See also Category Codes 2B109 and 2B209.

11
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Code
a. Two or more controlled axes of which at least wan be coordinate
simultaneously for “contouring control”’; and
b. A roller force more than 60 kN.
Technical Note
For the purpose of Category Code 2B009, machineshaung the functior
of spin-forming and flow-forming are regarded asiffforming machines.

DL2B104 | “Isostatic presses”, other than those cifjed in Category Code 2B004
having all of the following:

N.B.

See also Category Code 2B204.

a. Maximum working pressure of 69 MPa or greater,

b. Designed to achieve and maintain a controlleantial environment o
873 K (600°C) or greater; and

c. Possessing a chamber cavity with an inside demaf 254 mm of
greater.

DL2B105 | Chemical Vapour Deposition (CVD) furnacetjer than those specified
Category Code 2B005.a., designed or modified fa densification of
carbon-carbon composites.

DL2B109 | Flow-forming machines, other than those speciffre@ategory Code 2B00

and specially designed components as follows:
N.B.
See also Category Code 2B209.

O

a. Flow-forming machines having all of the followin

1. According to the manufacturer’'s technical speatfon, can be
equipped with “numerical control” units or a commer control, ever
when not equipped with such units; and

2. With more than two axes which can be coordinatediltaneously for
“‘contouring control’;

b. Specially designed components for flow-formingamines specified i
Category Code 2B009 or 2B109.a.

—

Note

Category Code 2B109 does not include machinesateahot usable in the
production of propulsion components and equipmern.( motor cases) fg
systems specified in Category Code 9A005, 9A0067 @A105.a.

Technical Note

D

=
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Machines combining the function of spin-forming dlagv-forming are for
the purpose of Category Code 2B109 regarded asfiboming machines.

DL2B116 | Vibration test systems, equipment and componesetetbr, as follows:

a. Vibration test systems employing feedback osebloop techniques and
incorporating a digital controller, capable of \abng a system at an
acceleration equal to or greater than 10 g rms dmtw20 Hz and 2 kHg
while imparting forces equal to or greater thankB) measured ‘bare
table’;

b. Digital controllers, combined with specially dpged vibration test
software, with a “real-time bandwidth” greateratth 5 kHz designed fo
use with vibration test systems specified in Catg@ode 2B116.a.;

-

c. Vibration thrusters (shaker units), with or vaitlh associated amplifier
capable of imparting a force equal to or greatantb0 kN, measure
‘bare table’, and usable in vibration test systespscified in Category
Code 2B116.a.;

\"2

-~ O

d. Test piece support structures and electronits uwhesigned to combine
multiple shaker units in a system capable of priogdan effective
combined force equal to or greater than 50 kN, oneas'bare table’, and
usable in vibration systems specified in CategargdéC2B116.a.

Technical Note

In Category Code 2B116, ‘bare table’ means a #di¢, or surface, with no
fixture or fittings.

DL2B117 | Equipment and process controls, other thase specified in Category Code
2B004, 2B005.a., 2B104 or 2B105, designed or medifor densificatior
and pyrolysis of structural composite rocket nozzéad re-entry vehicl
nose tips.

[1%)

DL2B119 | Balancing machines and related equipment, as fellow
N.B.
See also Category Code 2B219.

a. Balancing machines having all the following eltaeristics:

1. Not capable of balancing rotors/assemblies lgpaimass greater than
3 kg;

2. Capable of balancing rotors/assemblies at spgesger than 12,500
rpm;

3. Capable of correcting unbalance in two planasare; and

4. Capable of balancing to a residual specific larze of 0.2 g mm pe

-

13
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kg of rotor mass;
Note

&N

Category Code 2B119.a. does not include balanciaghimes designe
or modified for dental or other medical equipment.

b. Indicator heads designed or modified for usé witachines specified i
Category Code 2B119.a.

Technical Note

=)

Indicator heads are sometimes known as balancisfgumentation.

DL2B120

Motion simulators or rate tables havingadlthe following characteristics:
a. Two axes or more;

b. Slip rings capable of transmitting electricalweo and/or signal
information; and

c. Having any of the following characteristics:
1. For any single axis having all of the following:

a. Capable of rates of 400 degrees/s or more, @e8bees/s or les
and

\"2J

b. A rate resolution equal to or less than 6 degjseand an accuragy
equal to or less than 0.6 degrees/s;

2. Having a worst-case rate stability equal to eftdy (less) than plus or
minus 0.05% averaged over 10 degrees or more; or

3. A positioning accuracy equal to or less (bettean 5 arc second.
Note

-

Category Code 2B120 does not include rotary tablesigned or modifie
for machine tools or for medical equipmeRbr machine tool rotary tables
see Category Code 2B008

DL2B121

Positioning tables (equipment capable @&c@e rotary positioning in any
axes), other than those specified in Category QRBIE20, having all the
following characteristics:

a. Two axes or more; and
b. A positioning accuracy equal to or less (bettiean 5 arc second.
Note

Category Code 2B121 does not include rotary tablesigned or modified
for machine tools or for medical equipmeRtr machine tool rotary tableg
see Category Code 2B008

DL2B122

Centrifuges capable of imparting accelerstiabove 100 g and having s

ip

14
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rings capable of transmitting electrical power aighal information.

DL2B201

=

Machine tools and any combination thereof, oth@ntthose specified i
Category Code 2B001, as follows, for removing dtiog metals, ceramic
or “composites”, which, according to the manufam@r's technica
specification, can be equipped with electronic desifor simultaneous
“contouring control” in two or more axes:

Y

a. Machine tools for milling, having any of theléwing characteristics:

1. Positioning accuracies with “all compensati@vailable” equal to of
less (better) than @m according to 1ISO 230/2 (1988) or national
equivalents along any linear axis; or

2. Two or more contouring rotary axes;
Note

Category Code 2B201.a. does not include milling mra&s having the
following characteristics:

a. X-axis travel greater than 2 m; and

b. Overall positioning accuracy on the x-axis m@nerse) than 3Q
um.

b. Machine tools for grinding, having any of théldwing characteristics:

1. Positioning accuracies with “all compensati@wsilable” equal to of
less (better) than #im according to 1ISO 230/2 (1988) or national
equivalents along any linear axis; or

2. Two or more contouring rotary axes.
Note

Category Code 2B201.b. does not include the foligwirinding
machines:

a. Cylindrical external, internal, and external-amhal grinding
machines having all of the following characteristic

1. Limited to a maximum workpiece capacity of 158 outside
diameter or length; and

2. Axes limited to x, z and c;

b. Jig grinders that do not have a z-axis or a wsaxith an overall
positioning accuracy less (better) thann according to I1SC
230/2 (1988) or national equivalents.

Note 1

Category Code 2B201 does not include special p@poschine tools
limited to the manufacture of any of the followpayts:

15
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a. Gears;
b. Crankshafts or camshatfts;
c. Tools or cutters;
d. Extruder worms.
Note 2

A machine tool having at least two of the threaituy, milling or grinding
capabilities (e.g., a turning machine with milliogpability) shall be treate(

as coming within those entries in Category Code@B4#. or 2B201.a. or .4.

that are applicable to its capabilities.

DL2B204

“Isostatic presses”, other than those specifiedCiategory Code 2B004 or

2B104, and related equipment, as follows:

a. “Isostatic presses” having both of the followicharacteristics:

1. Capable of achieving a maximum working pressufré69 MPa or
greater;,_and

2. A chamber cavity with an inside diameter in esscef 152 mm;

b. Dies, moulds and controls, specially designed “feostatic presses’
specified in Category Code 2B204.a.

Technical Note

In Category Code 2B204, the inside chamber dimenssothat of the
chamber in which both the working temperature amel working pressurg

are achieved and does not include fixtures. Thatetision will be the

smaller of either the inside diameter of the pressthamber or the insid
diameter of the insulated furnace chamber, dependm which of the tw
chambers is located inside the other.

=2
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DL2B206

Dimensional inspection machines, instruments otesys, other than thog
specified in Category Code 2B006, as follows:

e

a. Computer controlled or numerically controlledndnsional inspectio
machines having both of the following characterssti

1. Two or more axes; and

2. A one-dimensional length “measurement uncetydiequal to or less
(better) than (1.25 + L/1,000pm tested with a probe of §
“accuracy” of less (better) than 0g@m (L is the measured length
mm) (Ref. VDI/VDE 2617 Parts 1 and 2);

-

b. Systems for simultaneous linear-angular inspaatif hemishells, havin
both of the following characteristics:

[ =}

1. “Measurement uncertainty” along any linear svequal to or les
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(better) than 3.;am per 5 mm; and
2. "Angular position deviation” equal to or leisan 0.02°.
Note 1
Machine tools that can be used as measuring mastane included if they

meet or exceed the criteria specified for the maehool function or the

measuring machine function.
Note 2
A machine specified in Category Code 2B206 is aeuin that Category

Code if it exceeds the specifications stated thesmywhere within its$

operating range.
Technical Notes

1. The probe used in determining the measuremesgertainty of a
dimensional inspection system is that describedDW'VDE 2617 parts
2, 3 and 4.

2. All parameters of measurement values in CateGage 2B206 represet
plus/minus i.e., not total band.

DL2B207

“Robots”, “end-effectors” and control units, ber than those specified
Category Code 2B007, as follows:

a. “Robots” or “end-effectors” specially desigal to comply with nationa
safety standards applicable to handling high expdss(e.g., meeting
electrical code ratings for high explosives) in itheountry of
manufacture;

b. Control units specially designed for any of thebots” or *“end-
effectors” specified in Category Code 2B207.a.

DL2B209

Flow forming machines, spin forming machines capati flow forming

functions, other than those specified in CategargdeC2B009 or 2B109, and

mandrels, as follows:

t

—

n

|\ Wy s—

a. Machines having both of the following charasties:
1. Three or more rollers (active or guiding); and

2. Which, according to the manufacturer’s technggcification, can b
equipped with “numerical control” units or a commer control;

D

b. Rotor-forming mandrels designed to form cyliadtirotors of inside
diameter between 75 mm and 400 mm.

Note
Category Code 2B209.a. includes machines which balyea single roller

designed to deform metal plus two auxiliary rollashich support the
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Code

mandrel, but do not participate directly in the alehation process.

DL2B219 | Centrifugal multiplane balancing machines, fixedportable, horizontal or
vertical, as follows:

a. Centrifugal balancing machines designed for rizahey flexible rotors
having a length of 600 mm or more and having alltre# following
characteristics:

1. Swing or journal diameter greater than 75 mm,;
2. Mass capability of from 0.9 kg to 23 kg; and
3. Capable of balancing speed of revolution grethi@n 5,000 rpm;

b. Centrifugal balancing machines designed forrxatey hollow cylindrical

rotor components and having all of the followin@cteristics:

1. Journal diameter greater than 75 mm;

2. Mass capability of from 0.9 kg to 23 kg;

3. Capable of balancing to a residual imbalanceleiguor less than 0.01
kg x mm/kg per plane; and

4. Belt drive type.

DL2B225 | Remote manipulators that can be used tovigeoremote actions in
radiochemical separation operations or hot cellyify either of the
following characteristics:

a. A capability of penetrating 0.6 m or more of bell wall (through-thewal
operation); or

b. A capability of bridging over the top of a hatllovall with a thickness of
0.6 m or more (over-the-wall operation).

Technical Note

Remote manipulators provide translation of humaerafor actions to g

remote operating arm and terminal fixture. They nb@yof ‘master/slave

type or operated by joystick or keypad.

DL2B226 | Controlled atmosphere (vacuum or inert gas) indacturnaces, and power

supplies therefor, as follows:
N.B
See also Category 3B.

a. Furnaces having all of the following characterss
1. Capable of operation above 1,123 K (850°C);
2. Induction coils 600 mm or less in diameter; and
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Code
3. Designed for power inputs of 5 kW or more;
b. Power supplies, with a specified power outpub &V or more, specially
designed for furnaces specified in Category Cod22BBa.
Note
Category Code 2B226.a. does not include furnacesigded for the
processing of semiconductor wafers.
DL2B227 | Vacuum or other controlled atmosphere metallurgioalting and casting
furnaces and related equipment, as follows:
a. Arc remelt and casting furnaces having both bé tfollowing
characteristics:
1. Consumable electrode capacities between 1,060anth 20,000 cri
and
2. Capable of operating with melting temperaturéova 1,973 K
(1,700°C);
b. Electron beam melting furnaces and plasma atdimrs and melting
furnaces, having both of the following charactersst
1. A power of 50 kW or greater; and
2. Capable of operating with melting temperaturéova 1,473 K
(1,200°C);
c. Computer control and monitoring systems spgc@ihfigured for any o
the furnaces specified in Category Code 2B227.d.or
DL2B228 | Rotor fabrication or assembly equipment, rotor ightning equipment,

bellows-forming mandrels and dies, as follows:

a. Rotor assembly equipment for assembly of gadriteze rotor tube
sections, baffles, and end caps;

Note

Category Code 2B228.a. includes precision mandoddsnps, and shrin
fit machines.

N

b. Rotor straightening equipment for alignment a$ gentrifuge rotor tub
sections to a common axis;

[¢2)

Technical Note

Equipment specified in Category Code 2B228.b. nllymeonsists of
precision measuring probes linked to a computert thabsequently
controls the action of, e.g., pneumatic rams usedafigning the rotor
tube sections.
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c. Bellows-forming mandrels and dies for producisiggle-convolution
bellows.

Technical Note

In Category Code 2B228.c. the bellows have all o following
characteristics:

1. Inside diameter between 75 mm and 400 mm;
2. Length equal to or greater than 12.7 mm;
3. Single convolution depth greater than 2 mm; and

4. Made of high-strength aluminium alloys, maragistgel or high
strength “fibrous or filamentary materials”.

DL2B230 | “Pressure transducers” capable of measpabsolute pressures at any point

in the range 0 Pa to 13 kPa and having both ofdifi@ving characteristics:

a. Pressure sensing elements made of or protegtatifminium, aluminium
alloy, nickel or nickel alloy with more than 60%ckel by weight; and

b. Having either of the following characteristics:

1. A full scale of less than 13 kPa and an ‘accyiratbetter than +1% of
full-scale; or

2. A full scale of 13 kPa or greater and an ‘accyraf better than +13(
Pa.

Technical Note

For the purposes of Category Code 2B230, ‘accuraiciludes non-
linearity, hysteresis and repeatability at ambiterhperature.

DL2B231 | Vacuum pumps having all of the followingacacteristics:

a. Input throat size equal to or greater than 389 m

b. Pumping speed equal to or greater than ¥5;mnd

c. Capable of producing an ultimate vacuum belten t13 mPa.
Technical Notes

1. The pumping speed is determined at the measuntgrot with nitrogen
gas or air.

~—+

2. The ultimate vacuum is determined at the inptih@ pump with the inpd
of the pump blocked off.

DL2B232 | Multistage light gas guns or other highegy gun systems (coi
electromagnetic, and electrothermal types, andro#uvanced systems)
capable of accelerating projectiles to 2 km/s eatgr.

DL2B350 | Chemical manufacturing facilities, equiprmand components, as follows:
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a. Reaction vessels or reactors, with or withouttagy's, with total internal

(geometric) volume greater than 0.2 (400 litres) and less than 20°m
(20,000 litres), where all surfaces that come ireati contact with the
chemical(s) being processed or contained are memla finy of the
following materials:

174

1. Alloys with more than 25% nickel and 20% chromiby weight;
. Fluoropolymers;

. Glass (including vitrified or enamelled coatimrgglass lining);

. Nickel or alloys with more than 40% nickel byiglg;

. Tantalum or tantalum alloys;

. Titanium or titanium alloys;

. Zirconium or zirconium alloys; or

0 N o 0o A WD

. Niobium (columbium) or niobium alloys;

. Agitators for use in reaction vessels or react&pecified in Category

Code 2B350.a.; and impellers, blades or shaftsgdedi for such
agitators, where all surfaces of the agitator t@ne in direct contagt
with the chemical(s) being processed or contaimedreade from any of
the following materials:

1. Alloys with more than 25% nickel and 20% chromiby weight;
. Fluoropolymers;

. Glass (including vitrified or enamelled coatiraygylass lining);

. Nickel or alloys with more than 40% nickel byiglg;

. Tantalum or tantalum alloys;

. Titanium or titanium alloys;

. Zirconium or zirconium alloys; or

0 N O O A WODN

. Niobium (columbium) or niobium alloys;

. Storage tanks, containers or receivers withtal iaternal (geometric

volume greater than 0.131¢100 litres) where all surfaces that come

direct contact with the chemical(s) being processetbntained are made

from any of the following materials:

1. Alloys with more than 25% nickel and 20% chromiby weight;
2. Fluoropolymers;

3. Glass (including vitrified or enamelled coatiraygylass lining);
4. Nickel or alloys with more than 40% nickel byiglg;

5. Tantalum or tantalum alloys;
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6. Titanium or titanium alloys;
7. Zirconium or zirconium alloys; or
8. Niobium (columbium) or niobium alloys;

d. Heat exchangers or condensers with a heat érassfface area great

than 0.15 M, and less than 20 3nand tubes, plates, coils or blocks
(cores) designed for such heat exchangers or ceaedenwhere all
surfaces that come in direct contact with the cleai(s) being processed
are made from any of the following materials:

. Alloys with more than 25% nickel and 20% chromiby weight;
. Fluoropolymers;

. Glass (including vitrified or enamelled coatiraygylass lining);

. Graphite or ‘carbon graphite’;

. Nickel or alloys with more than 40% nickel byiglg;

. Tantalum or tantalum alloys;

. Titanium or titanium alloys;

. Zirconium or zirconium alloys;

O© 00 N O 0o A W N P

. Silicon carbide;
10. Titanium carbide; or
11. Niobium (columbium) or niobium alloys;

. Distillation or absorption columns of intern@mieter greater than 0.1 m;

and liquid distributors, vapour distributors ordid collectors designed
for such distillation or absorption columns, whatesurfaces that come
in direct contact with the chemical(s) being preegsare made from any
of the following materials:

. Alloys with more than 25% nickel and 20% chromiby weight;
. Fluoropolymers;

. Glass (including vitrified or enamelled coatiraygylass lining);

. Graphite or ‘carbon graphite’;

. Nickel or alloys with more than 40% nickel byiglg;

. Tantalum or tantalum alloys;

. Titanium or titanium alloys;

. Zirconium or zirconium alloys; or

O© 00 N O 0o A W N P

. Niobium (columbium) or niobium alloys;

. Remotely operated filling equipment in which alirfaces that come (!‘n

direct contact with the chemical(s) being processedmade from any af
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the following materials:
1. Alloys with more than 25% nickel and 20% chromilby weight; or
2. Nickel or alloys with more than 40% nickel byigi;

g. Valves with nominal sizes greater than 10 mm @agings (valve bodies)
or preformed casing liners designed for such valwvewnhich all surfaces
that come in direct contact with the chemical(s)nbeprocessed o
contained are made from any of the following mailsri

=

. Alloys with more than 25% nickel and 20% chromiby weight;
. Fluoropolymers;

. Glass (including vitrified or enamelled coatiraygylass lining);

. Nickel or alloys with more than 40% nickel byiglg;

. Tantalum or tantalum alloys;

. Titanium or titanium alloys;

. Zirconium or zirconium alloys; or

0o N oo 0o~ WODN P

. Niobium (columbium) or niobium alloys;

h. Multi-walled piping incorporating a leak detexcti port, in which all
surfaces that come in direct contact with the cleal(s) being processed
or contained are made from any of the followingeniats:

. Alloys with more than 25% nickel and 20% chromiby weight;
. Fluoropolymers;

. Glass (including vitrified or enamelled coatiraygylass lining);

. Graphite or ‘carbon graphite’;

. Nickel or alloys with more than 40% nickel byiglg;

. Tantalum or tantalum alloys;

. Titanium or titanium alloys;

. Zirconium or zirconium alloys; or

© 00 N O 0o A W N P

. Niobium (columbium) or niobium alloys;

I. Multiple-seal and seal-less pumps, with manufeats specified
maximum flow-rate greater than 0.6%hour, or vacuum pumps with
manufacturer's specified maximum flow-rate greatean 5 nihour
(under standard temperature (273 K (0°C)) and pres$l01.3 kPa
conditions); and casings (pump bodies), preformeing liners,
impellers, rotors or jet pump nozzles designedstach pumps, in which
all surfaces that come in direct contact with theernical(s) being
processed are made from any of the following malteri
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. Alloys with more than 25% nickel and 20% chromiby weight;
. Ceramics;

. Ferrosilicon;

. Fluoropolymers;

. Glass (including vitrified or enamelled coatiraygylass lining);

. Graphite or ‘carbon graphite’;

. Nickel or alloys with more than 40% nickel byiglg;

. Tantalum or tantalum alloys;

O© 00 N O 0o A W N P

. Titanium or titanium alloys;
10. Zirconium or zirconium alloys; or
11. Niobium (columbium) or niobium alloys;

j- Incinerators designed to destroy chemicals $igelcin Category Codg
1C350, having specially designed waste supply Bystepecial handlin
facilities and an average combustion chamber teatper greater tha
1,273 K (1,000°C), in which all surfaces in the tgasupply system tha
come into direct contact with the waste productsraade from or lineg
with any of the following materials:

l-ﬁ:'_:u D

1. Alloys with more than 25% nickel and 20% chromiby weight;
2. Ceramics; or
3. Nickel or alloys with more than 40% nickel byigi.

Technical Note

‘Carbon graphite’ is a composition of amorphous lwam and graphite, in
which the graphite content is 8% or more by weight.

DL2B351

Toxic gas monitoring systems, as follows; and dateid detectors therefor:

a. Designed for continuous operation and usable tiier detection of
chemical warfare agents or chemicals specifiedate@ory Code 1C35(
at concentrations of less than 0.3 my/or

b. Designed for the detection of cholinesteras@sitihg activity.

DL2B352

Equipment capable of use in handling biologicaleriats, as follows:

a. Complete biological containment facilities at P8 containment level;
Technical Note

P3 or P4 (BL3, BL4, L3, L4) containment levels asespecified in thg
WHO Laboratory Biosafety manual (3rd edition, Gen2004).

\1%4

24



Product
Code

Item Description

b. Fermenters capable of cultivation of pathogefnticroorganisms”,

viruses or capable of toxin production, without tpeopagation of
aerosols, and having a total capacity of 20 litneshore;

Technical Note

Fermenters include bioreactors, chemostats andicoatis-flow systems.

. Centrifugal separators, capable of continuoysarsgion without the

propagation of aerosols, having all the followilaacteristics:

1. Flow rate exceeding 100 litres per hour;

2. Components of polished stainless steel or titani

3. One or more sealing joints within the steam aombent area; and
4. Capable oin situsteam sterilisation in a closed state;
Technical Note

Centrifugal separators include decanters.

d. Cross (tangential) flow filtration equipment aswmponents as follows:

=

1. Cross (tangential) flow filtration equipment elfe of separation @
pathogenic microorganisms, viruses, toxins or caltures, without
the propagation of aerosols, having both of thelofahg
characteristics:

a. A total filtration area equal to or greater tHamf; and
b. Capable of being sterilised or disinfecieditu;
Technical Note

In Category Code 2B352.d.1.b. sterilised denotesetimination of
all viable microbes from the equipment through tise of either
physical (e.g., steam) or chemical agents. Distefé@enotes th
destruction of potential microbial infectivity irhé equipment
through the use of chemical agents with a germicieffect.
Disinfection and sterilisation are distinct from rstsation, the
latter referring to cleaning procedures designed ltawer the
microbial content of equipment without necessatlghieving
elimination of all microbial infectivity or viabily.

D

2. Cross (tangential) flow filtration componentsg(e modules, elements,
cassettes, cartridges, units or plates) with fittra area equal to ar

greater than 0.2 frfor each component and designed for use in dross

(tangential) flow filtration equipment specified iGategory Code
2B352.d.;

Note

Category Code 2B352.d. does not include reversesisnequipment,
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Code
as specified by the manufacturer.
e. Steam sterilisable freeze drying equipment wititondenser capaci
exceeding 10 kg of ice in 24 hours and less th@00Lkg of ice in 24
hours;
f. Protective and containment equipment, as follows
1. Protective full or half suits, or hoods deperidapon a tethere
external air supply and operating under positivespure;
Note
Category Code 2B352.f.1. does not include suitgyded to be worr
with self-contained breathing apparatus.
2. Class Il biological safety cabinets or isolatowith similar
performance standards;
Note
In Category Code 2B352.f.2., isolators include ib&xisolators, dry
boxes, anaerobic chambers, glove boxes and lamileav hoods
(closed with vertical flow).
g. Chambers designed for aerosol challenge testiting"‘microorganisms”,
viruses or “toxins”, and having a capacity of £ or greater.
2C Materials
None.
2D Software
DL2D001 | “Software”, other than that specified Dategory Code 2D002, specia
designed or modified for the “development”, “mtaction” or “use” of
equipment specified in Category Code 2A001 or 2B©0AB009.
DL2D002 | “Software” for electronic devices, evenhen residing in an electron

device or system, enabling such devices or syst@m$unction as 3
“numerical control” unit, capable of co-ordinagnsimultaneously mor
than four axes for “contouring control”.

Note 1

Category Code 2D002 does not include ‘“softwargiesially designed o
modified for the operation of machine tools notcsiped in Category 2.

Note 2
Category Code 2D002 does not include “softwarer ftems specified if

c

D

-

Category Code 2B00&ee Category Code 2D001 for “software” for iten
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specified in Category Code 2B002

DL2D101 | “Software” specially designed or modifigfidr the “use” of equipment
specified in Category Code 2B104, 2B105, 2B109,12B2B117 or 2B114
to 2B122.
N.B.
See also Category Code 9D004.

DL2D201 | “Software” specially designed for the Se” of equipment specified i
Category Code 2B204, 2B206, 2B207, 2B209, 2B212B227.

DL2D202 | “Software” specially designed or modifiefor the ‘“development”,
“production” or “use” of equipment specified iCategory Code 2B201.

2E Technology

DL2EOO1 | “Technology” (according to the General chmology Note) for the
“development” of equipment or “software” speagd in Category 2A, 2H
or 2D.

DL2EO02 | “Technology” (according to the General chmology Note) for the
“production” of equipment specified in Categora2r 2B.

DL2EOQO3 | Other “technology”, as follows:

a. “Technology” for the “development” of inteidive graphics as a
integrated part in “numerical control” units fompreparation of
modification of part programmes;

=)

b. “Technology” for metal-working manufacturinggcesses, as follows:

1. “Technology” for the design of tools, dies dixtures specially]
designed for any of the following processes:

a. “Superplastic forming”;
b. “Diffusion bonding”; or
c. “Direct-acting hydraulic pressing”;

2. Technical data consisting of process methodgasameters as liste
below used to control:

a. “Superplastic forming” of aluminium alloys, tanium alloys or
“superalloys”:

1. Surface preparation;
2. Strain rate;

d

3. Temperature;

27



Product

Item Description

OJ

\"2ZJ

Code

4. Pressure;

b. “Diffusion bonding” of “superalloys” or titanium alloys:
1. Surface preparation;
2. Temperature;
3. Pressure;

c. “Direct-acting hydraulic pressing” of alumini alloys or titanium
alloys:
1. Pressure;
2. Cycle time;

d. “Hot isostatic densification” of titanium alis, aluminium alloys
or “superalloys”:
1. Temperature,
2. Pressure;
3. Cycle time;

c. “Technology” for the “development” or “prodction” of hydraulic
stretch-forming machines and dies therefor, for thanufacture of
airframe structures;

. “Technology” for the “development” of genetars of machine too
instructions (e.g., part programmes) from desigta d@siding inside
“numerical control” units;

. “Technology” for the “development” of integtion “software” for
incorporation of expert systems for advanced decisiupport of shoj
floor operations into “numerical control” units;

. “Technology” for the application of inorgani®verlay coatings o
inorganic surface modification coatings (specifiadcolumn 3 of the
Table entitled Deposition Techniques) to non-etettr substrate
(specified in column 2 of that Table), by processescified in column 1
of that Table and defined in the Technical Note.

Note
The Table entitled Deposition Techniques and Techriote appeat
after Category Code 2E301.

DL2E101 | “Technology” (according to the Generalch@ology Note) for the “use’
of equipment or ‘“software” specified in Catego§ode 2B004, 2B009
2B104, 2B109, 2B116, 2B119 to 2B122 or 2D101.

DL2E201 | “Technology” (according to the Generalch@ology Note) for the “use’

of equipment or “software” specified in CategoGode 2A225, 2A226
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Code
2B001, 2B006, 2B007.b., 2B007.c., 2B008, 2B009, 2ZB2B204, 2B206
2B207, 2B209, 2B225 to 2B232, 2D201, or 2D202.
DL2E301 | “Technology” (according to the Generalch@ology Note) for the “use’

of goods specified in Category Codes 2B350 to 2B352
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