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GUIDELINES FOR TRANSFERS OF NUCLEAR-RELATED 
DUAL-USE EQUIPMENT, MATERIALS, SOFTWARE, AND 

RELATED TECHNOLOGY 
 
OBJECTIVE 
 
1. With the objective of averting the proliferation of nuclear weapons and preventing acts of 

nuclear terrorism, suppliers have had under consideration procedures in relation to the transfer of 
certain equipment, materials, software, and related technology that could make a major 
contribution to a “nuclear explosive activity,” an “unsafeguarded nuclear fuel-cycle activity” or 
acts of nuclear terrorism. In this connection, suppliers have agreed on the following principles, 
common definitions, and an export control list of equipment, materials, software, and related 
technology. The Guidelines are not designed to impede international co-operation as long as such 
co-operation will not contribute to a nuclear explosive activity, an unsafeguarded nuclear fuel-
cycle activity or acts of nuclear terrorism. Suppliers intend to implement the Guidelines in 
accordance with national legislation and relevant international commitments. 

 
BASIC PRINCIPLE 
 
2. Suppliers should not authorize transfers of equipment, materials, software, or related technology 

identified in the Annex: 
 

- for use in a non-nuclear-weapon state in a nuclear explosive activity or an unsafeguarded 
nuclear fuel-cycle activity, or 

 
- in general, when there is an unacceptable risk of diversion to such an activity, or when the 

transfers are contrary to the objective of averting the proliferation of nuclear weapons, or 
 
- when there is an unacceptable risk of diversion to acts of nuclear terrorism. 

 
EXPLANATION OF TERMS 
 
3. (a) "Nuclear explosive activity" includes research on or development, design, manufacture, 

construction, testing or maintenance of any nuclear explosive device or components or 
subsystems of such a device. 

 
(b) "Unsafeguarded nuclear fuel-cycle activity" includes research on or development, design, 

manufacture, construction, operation or maintenance of any reactor, critical facility, 
conversion plant, fabrication plant, reprocessing plant, plant for the separation of isotopes 
of source or special fissionable material, or separate storage installation, where there is no 
obligation to accept International Atomic Energy Agency (IAEA) safeguards at the 
relevant facility or installation, existing or future, when it contains any source or special 
fissionable material; or of any heavy water production plant where there is no obligation to 
accept IAEA safeguards on any nuclear material produced by or used in connection with 
any heavy water produced therefrom; or where any such obligation is not met. 
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ESTABLISHMENT OF EXPORT LICENSING PROCEDURES 
 
4.  Suppliers should have in place legal measures to ensure the effective implementation of the 

Guidelines, including export licensing regulations, enforcement measures, and penalties for 
violations. In considering whether to authorize transfers, suppliers should exercise prudence in 
order to carry out the Basic Principle and should take relevant factors into account, including: 

 
(a) Whether the recipient state is a party to the Nuclear Non-Proliferation Treaty (NPT) or to the 

Treaty for the Prohibition of Nuclear Weapons in Latin America (Treaty of Tlatelolco), or to 
a similar international legally-binding nuclear non-proliferation agreement, and has an IAEA 
safeguards agreement in force applicable to all its peaceful nuclear activities; 
 

(b) Whether any recipient state that is not party to the NPT, Treaty of Tlatelolco, or a similar 
international legally-binding nuclear non-proliferation agreement has any facilities or 
installations listed in paragraph 3(b) above that are operational or being designed or 
constructed that are not, or will not be, subject to IAEA safeguards; 
 

(c) Whether the equipment, materials, software, or related technology to be transferred is 
appropriate for the stated end-use and whether that stated end-use is appropriate for the end-
user; 
 

(d) Whether the equipment, materials, software, or related technology to be transferred is to be 
used in research on or development, design, manufacture, construction, operation, or 
maintenance of any reprocessing or enrichment facility; 

 
(e) Whether governmental actions, statements, and policies of the recipient state are supportive 

of nuclear non-proliferation and whether the recipient state is in compliance with its 
international obligations in the field of non-proliferation; 

 
(f) Whether the recipients have been engaged in clandestine or illegal procurement activities; 

and 
 

(g) Whether a transfer has not been authorized to the end-user or whether the end-user has 
diverted for purposes inconsistent with the Guidelines any transfer previously authorized. 

 
(h) Whether there is reason to believe that there is a risk of diversion to acts of nuclear 

terrorism. 

(i) Whether there is a risk of retransfers of equipment, material, software, or related technology 
identified in the Annex or of transfers of any replica thereof contrary to the Basic Principle, 
as a result of a failure by the recipient State to develop and maintain appropriate, effective 
national export and transshipment controls, as identified by UNSC Resolution 1540. 

 
5. Suppliers should ensure that their national legislation requires an authorisation for the transfer of 

items not listed in the Annex if the items in question are or may be intended, in their entirety or 
in part, for use in connection with a “nuclear explosive activity.” 

 
 Suppliers will implement such an authorisation requirement in accordance with their domestic 

licensing practices. 
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 Suppliers are encouraged to share information on “catch all” denials. 
 
CONDITIONS FOR TRANSFERS 
 
6. In the process of determining that the transfer will not pose any unacceptable risk of diversion, in 

accordance with the Basic Principle and to meet the objectives of the Guidelines, the supplier 
should obtain, before authorizing the transfer and in a manner consistent with its national law 
and practices, the following: 

 
(a) a statement from the end-user specifying the uses and end-use locations of the proposed 

transfers; and 
 

(b) an assurance explicitly stating that the proposed transfer or any replica thereof will not be 
used in any nuclear explosive activity or unsafeguarded nuclear fuel-cycle activity. 

 
CONSENT RIGHTS OVER RETRANSFERS 
 
7. Before authorizing the transfer of equipment, materials, software, or related technology 

identified in the Annex to a country not adhering to the Guidelines, suppliers should obtain 
assurances that their consent will be secured, in a manner consistent with their national law and 
practices, prior to any retransfer to a third country of the equipment, materials, software, or 
related technology, or any replica thereof. 

 
CONCLUDING PROVISIONS 
 
8. The supplier reserves to itself discretion as to the application of the Guidelines to other items of 

significance in addition to those identified in the Annex, and as to the application of other 
conditions for transfer that it may consider necessary in addition to those provided for in 
paragraph 5 of the Guidelines. 

 
9. In furtherance of the effective implementation of the Guidelines, suppliers should, as necessary 

and appropriate, exchange relevant information and consult with other states adhering to the 
Guidelines. 

 
10. In the interest of international peace and security, the adherence of all states to the Guidelines 

would be welcome. 
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ANNEX 
 

LIST OF NUCLEAR-RELATED DUAL-USE  
EQUIPMENT, MATERIALS, SOFTWARE, AND 

RELATED TECHNOLOGY 
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ANNEX 
 

Note:   The International System of Units (SI) is used in this Annex.  In all cases the physical quantity 
defined in SI units should be considered the official recommended control value.  However, some 
machine tool parameters are given in their customary units, which are not SI. 

 
Commonly used abbreviations (and their prefixes denoting size) in this Annex are as follows: 

A --- ampere(s) 
Bq --- becquerel(s) 
ºC  --- degree(s) Celsius 
CAS --- chemical abstracts service 
Ci --- curie(s) 
cm --- centimeter(s) 
dB --- decibel(s) 
dBm --- decibel referred to 1 milliwatt 
g --- gram(s); also, acceleration of gravity (9.81 m/s2 ) 
GBq --- gigabecquerel(s) 
GHz --- gigahertz 
GPa --- gigapascal(s) 
Gy --- gray 
h --- hour(s) 
Hz --- hertz 
J --- joule(s) 
K --- kelvin 
keV --- thousand electron volt(s) 
kg --- kilogram(s) 
kHz --- kilohertz 
kN --- kilonewton(s) 
kPa --- kilopascal(s) 
kV --- kilovolt(s) 
kW --- kilowatt(s) 
m --- meter(s) 
mA --- milliampere(s) 
MeV --- million electron volt(s) 
MHz --- megahertz 
ml --- milliliter(s) 
mm --- millimeter(s) 
MPa --- megapascal(s) 
mPa --- millipascal(s) 
MW --- megawatt(s) 
µF --- microfarad(s) 
µm --- micrometer(s) 
µs --- microsecond(s) 
N ---  newton(s) 
nm --- nanometer(s) 
ns --- nanosecond(s) 
nH --- nanohenry(ies) 
ps --- picosecond(s) 
RMS --- root mean square 
rpm --- revolutions per minute 
s --- second(s) 
T --- tesla(s) 
TIR --- total indicator reading 
V --- volt(s) 
W --- watt(s) 

GENERAL NOTE 
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The following paragraphs are applied to the List of Nuclear-Related Dual-Use Equipment, Material, Software, 
and Related Technology. 
 
1. The description of any item on the List includes that item in either new or second-hand condition. 
 
2. When the description of any item on the List contains no qualifications or specifications, it is regarded as 

including all varieties of that item.  Category captions are only for convenience in reference and do not 
affect the interpretation of item definitions. 

 
3. The object of these controls should not be defeated by the transfer of any non-controlled item (including 

plants) containing one or more controlled components when the controlled component or components are 
the principal element of the item and can feasibly be removed or used for other purposes. 

 
Note: In judging whether the controlled component or components are to be considered the principal 

element, governments should weigh the factors of quantity, value, and technological know-how 
involved and other special circumstances which might establish the controlled component or 
components as the principal element of the item being procured. 

 
4. The object of these controls should not be defeated by the transfer of component parts.  Each government 

will take such action as it can to achieve this aim and will continue to seek a workable definition for 
component parts, which could be used by all the suppliers. 

 

TECHNOLOGY CONTROLS 
 
The transfer of "technology" is controlled according to the Guidelines and as described in each section of the 
Annex.  "Technology" directly associated with any item in the Annex will be subject to as great a degree of 
scrutiny and control as will the item itself, to the extent permitted by national legislation. 
 
The approval of any Annex item for export also authorizes the export to the same end user of the minimum 
"technology" required for the installation, operation, maintenance, and repair of the item. 
 
Note: Controls on "technology" transfer do not apply to information "in the public domain" or to "basic 

scientific research". 
 

GENERAL SOFTWARE NOTE 
 
The transfer of "software" is controlled according to the Guidelines and as described in the Annex. 
 
Note: Controls on "software" transfers do not apply to "software" as follows: 
 

1. Generally available to the public by being: 

a. Sold from stock at retail selling points without restriction; and 

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

or 

2. "In the public domain".  
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DEFINITIONS 

"Accuracy" -- 
 

Usually measured in terms of inaccuracy, defined as the maximum deviation, positive or 
negative, of an indicated value from an accepted standard or true value. 

 
"Angular position deviation" -- 
 

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

 
"Basic scientific research" -- 
 

Experimental or theoretical work undertaken principally to acquire new knowledge of the 
fundamental principles of phenomena and observable facts, not primarily directed toward a 
specific practical aim or objective. 

 
"Contouring control" -- 
 

Two or more "numerically controlled" motions operating in accordance with instructions that 
specify the next required position and the required feed rates to that position.  These feed rates 
are varied in relation to each other so that a desired contour is generated.  (Ref. ISO 2806-1980 
as amended)  

 
"Development" -- 
 
 is related to all phases before "production" such as: 
 

• design 
• design research 
• design analysis 
• design concepts 
• assembly and testing of prototypes 
• pilot production schemes 
• design data 
• process of transforming design data into a product 
• configuration design 
• integration design  
• layouts 
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"Fibrous or filamentary materials" -- 
 

means continuous ´monofilaments´, ´yarns´, ´rovings´, ´tows´ or ´tapes´.  
 
N.B.: 
 
1. ´Filament´ or ´monofilament´ -- 
 
 is the smallest increment of fiber, usually several µm in diameter. 
 
2. ´Roving´ -- 
 
 is a bundle (typically 12-120) of approximately parallel ´strands´.  
 
3. ´Strand´ -- 
 
 is a bundle of ´filaments´ (typically over 200) arranged approximately parallel. 

 
4. ´Tape´ -- 

 
is a material constructed of interlaced or unidirectional ´filaments´, ´strands´, ´rovings´, 
´tows´ or ´yarns´, etc., usually preimpregnated with resin.  

 
5. ´Tow´ -- 

 
 is a bundle of ´filaments´, usually approximately parallel.  

 
6. ´Yarn´ -- 

 
 is a bundle of twisted ´strands´. 
 

'Filament' -- 
 

See "Fibrous or filamentary materials". 
 
"In the public domain" --  
 

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

 
"Linearity" -- 
 

(Usually measured in terms of non-linearity) is the maximum deviation of the actual 
characteristic (average of upscale and downscale readings), positive or negative, from a straight 
line so positioned as to equalize and minimize the maximum deviations.  
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"Measurement uncertainty" -- 
 

The characteristic parameter which specifies in what range around the output value the correct 
value of the measurable variable lies with a confidence level of 95%. It includes the uncorrected 
systematic deviations, the uncorrected backlash, and the random deviations. (Ref.  VDI/VDE 
2617)  

 
"Microprogram" -- 
 

A sequence of elementary instructions, maintained in a special storage, the execution of which is 
initiated by the introduction of its reference instruction into an instruction register.  

 
'Monofilament' -- 
 

See "Fibrous or filamentary materials". 
 
"Numerical control" -- 
 

The automatic control of a process performed by a device that makes use of numeric data  
usually introduced as the operation is in progress.  (Ref.  ISO 2382)  

 
"Positioning accuracy" -- 
 

of "numerically controlled" machine tools is to be determined and presented in accordance with 
Item 1.B.2., in conjunction with the requirements below:  

 
(a) Test conditions (ISO 230/2 (1988), paragraph 3):  

 
(1) For 12 hours before and during measurements, the machine tool and accuracy 

measuring equipment will be kept at the same ambient temperature.  During the 
premeasurement time, the slides of the machine will be continuously cycled identically 
to the way they will be cycled during the accuracy measurements; 

 
(2) The machine shall be equipped with any mechanical, electronic, or software 

compensation to be exported with the machine;  
 

(3) Accuracy of measuring equipment for the measurements shall be at least four times 
more accurate than the expected machine tool accuracy;  

 
(4) Power supply for slide drives shall be as follows: 

 
(i) Line voltage variation shall not be greater than ± 10% of nominal rated voltage; 

 
(ii) Frequency variation shall not be greater than ± 2 Hz of normal frequency; 

 
(iii) Lineouts or interrupted service are not permitted. 
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(b) Test Program (paragraph 4):  
 

(1) Feed rate (velocity of slides) during measurement shall be the rapid traverse rate; 
 

N.B.: In the case of machine tools which generate optical quality surfaces, the feed rate 
shall be equal to or less than 50 mm per minute;  

 
(2) Measurements shall be made in an incremental manner from one limit of the axis travel 

to the other without returning to the starting position for each move to the target 
position; 

 
(3) Axes not being measured shall be retained at mid-travel during test of an axis.  

 

(c) Presentation of the test results (paragraph 2): 
 

The results of the measurements must include: 
 

(1) "positioning accuracy" (A) and 
 
(2) The mean reversal error (B).  

 
"Production" -- 
 

means all production phases such as: 
 

• construction 
• production engineering  
• manufacture 
• integration 
• assembly (mounting) 
• inspection 
• testing 
• quality assurance 

 
"Program" -- 
 

A sequence of instructions to carry out a process in, or convertible into, a form executable by an 
electronic computer.  

 
"Resolution" -- 
 

The least increment of a measuring device; on digital instruments, the least significant bit.  
(Ref.  ANSI B-89.1.12)  

 
“Roving” -- 
 

See "Fibrous or filamentary materials". 
"Software" -- 
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A collection of one or more "programs" or "microprograms" fixed in any tangible medium of 
expression. 

 
'Strand' -- 
 

See "Fibrous or filamentary materials". 
 
'Tape” -- 
 

See "Fibrous or filamentary materials". 
 
"Technical assistance" -- 
 

"Technical assistance" may take forms such as: instruction, skills, training, working knowledge, 
consulting services. 

 
Note:  "Technical assistance" may involve transfer of "technical data". 

 
"Technical data" -- 
 

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

 
"Technology" -- 
 

means specific information required for the "development", "production", or "use" of any item 
contained in the List.  This information may take the form of "technical data" or "technical 
assistance". 

 
“Tow” -- 
 

See "Fibrous or filamentary materials". 
 
"Use" -- 
 

Operation, installation (including on-site installation), maintenance (checking), repair, overhaul, 
and refurbishing.  

 
“Yarn” -- 
 

See "Fibrous or filamentary materials". 
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ANNEX CONTENTS 
 
 

1. INDUSTRIAL EQUIPMENT 
 

1.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS  

 1.A.1. High-density radiation shielding windows 1 – 1 

 1.A.2. Radiation-hardened TV cameras, or lenses therefor 1 – 1 

 1.A.3. Robots, end-effectors' and control units 1 – 1 

 1.A.4. Remote manipulators 1 – 3 

1.B. TEST AND PRODUCTION EQUIPMENT  

 1.B.1. Flow-forming machines, spin-forming machines capable of flow- 
forming functions, and mandrels 

1 – 3 

 1.B.2. Machine tools 1 – 4 

 1.B.3. Dimensional inspection machines, instruments, or systems 1 – 6 

 1.B.4. Controlled atmosphere induction furnaces, and power supplies therefor 1 – 7 

 1.B.5. Isostatic presses, and related equipment 1 – 7 

 1.B.6. Vibration test systems, equipment, and components 1 – 8 

 1.B.7. Vacuum or other controlled atmosphere metallurgical melting and  
casting furnaces and related equipment 

1 – 8 

1.C. MATERIALS 1 – 9 

1.D. SOFTWARE 1 – 9 

1.E. TECHNOLOGY 1 - 9 
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ANNEX CONTENTS 

 

2. MATERIALS 
  

2.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS  

 2.A.1. Crucibles made of materials resistant to liquid actinide metals 2 – 1 

 2.A.2. Platinized catalysts 2 – 1 

 2.A.3. Composite structures in  the forms of tubes 2 – 2 

2.B. TEST AND PRODUCTION EQUIPMENT  

 2.B.1. Tritium facilities or plants, and equipment therefor 2 – 2 

 2.B.2. Lithium isotope separation facilities or plants, and equipment therefor 2 – 2 

2.C. MATERIALS   

 2.C.1. Aluminium 2 – 2 

 2.C.2. Beryllium 2 – 3 

 2.C.3. Bismuth 2 – 3 

 2.C.4. Boron 2 – 3 

 2.C.5. Calcium 2 – 3 

 2.C.6. Chlorine trifluoride 2 – 3 

 2.C.7. Fibrous or filamentary materials, and prepregs 2 – 3 

 2.C.8. Hafnium 2 – 4 

 2.C.9. Lithium 2 – 4 

 2.C.10. Magnesium 2 – 4 

 2.C.11. Maraging steel 2 – 4 

 2.C.12. Radium-226 2 – 4 

 2.C.13. Titanium 2 – 5 

 2.C.14. Tungsten 2 – 5 

 2.C.15. Zirconium 2 – 5 

 2.C.16. Nickel powder and porous nickel metal 2 – 5 

 2.C.17. Tritium 2 – 6 

 2.C.18. Helium-3 2 – 6 

 2.C.19. Alpha-emitting radionuclides 2 – 6 

2.D. SOFTWARE 2 – 6 

2.E. TECHNOLOGY 2 – 6 
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ESTABLISHMENT OF EXPORT LICENSING PROCEDURES 
 

 

ESTABLISHMENT OF EXPORT LICENSING PROCEDURES 
 
4.  (i) Whether there is a risk of retransfers of equipment, material,  

  software, or related technology identified in the Annex or of  
  transfers of any replica thereof contrary to the Basic Principle, as a 
  result of a failure by the recipient State to develop and maintain 
  appropriate, effective national export and transshipment controls, 
  as identified by UNSC Resolution 1540. 

 
 
1.B.2. Machine tools, as follows, for removing or cutting metals, ceramics, 

or composites, which, according to the manufacturer’s technical 
specifications, can be equipped with electronic devices for 
simultaneous "contouring control" in two or more axes:  

 
N.B.: For "numerical control" units ... 

 
a. Machine tools for turning, ... 

 
Note: Item 1.B.2.a. does not control bar machines ... 

 
b. Machine tools for milling, ... 

 
1. "Positioning accuracies" with all .. 

 
2. Two or more contouring rotary axes;  

 
Note: Item 1.B.2.b. does not control ... characteristics: 

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

 
2. Overall "positioning accuracy" on ... 

 
 

 
1.B.2. Machine tools, as follows, and any combination thereof, for 

removing or cutting metals, ceramics, or composites, which, 
according to the manufacturer’s technical specifications, can be 
equipped with electronic devices for simultaneous "contouring 
control" in two or more axes:  

 
N.B.: For "numerical control" units ... 

 
a. Machine tools for turning, ... 

 
Note: Item 1.B.2.a. does not control bar machines ... 

 
b. Machine tools for milling, ... 

 
1. "Positioning accuracies" with all ... 

 
2. Two or more contouring rotary axes;  
 
3. Five or more axes which can be coordinated 

simultaneously for “contouring control.” 
 

Note: Item 1.B.2.b. does not control ...characteristics: 
 

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

2. Overall "positioning accuracy" on  ...  
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c. Machine tools for grinding, having any of the following  
 characteristics:  

 
1. "Positioning accuracies" with ... 

 
    2. Two or more contouring rotary axes; 
 
 
 
 

Note: Item 1.B.2.c. does not control grinding machines as 
follows: 

 
1. Cylindrical external, internal, and external-internal 

grinding machines having all the following 
characteristics: 

 
a. Limited to cylindrical grinding; 

 
b. A maximum workpiece outside diameter or  

        length of 150 mm; 
 

c. Not more than two axes that can be coordinated 
simultaneously for "contouring control"; and 

 
d. No contouring c-axis; 
 
 
 
 
 
 
 
 

 
      2. Jig grinders with axes limited to x,y,c, and a, where  
       c-axis is used to maintain the grinding wheel  

c. Machine tools for grinding, having any of the following   
    characteristics:  
 

1. "Positioning accuracies" with ... 
 

2. Two or more contouring rotary axes; or 
 

    3 Five or more axes which can be coordinated  
     simultaneously for “contouring control.” 
 

Note: Item 1.B.2.c. does not control grinding machines as 
follows: 

 
1. Cylindrical external, internal, and external-internal 

grinding machines having all the following 
characteristics: 

 
a. Limited to cylindrical grinding; 

 
ba. A maximum workpiece outside diameter or 

length of 150 mm; Limited to a maximum 
workpiece capacity of 150 mm outside 
diameter or length; and 

 
cb. Not more than two axes that can be coordinated 

simultaneously for "contouring control"; and  
Axes limited to x, z and c.  

 
d. No contouring c-axis; 
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       normal to the work surface, and the a-axis is   
      configured to grind barrel cams; 
 

3. Tool or cutter grinding machines with "software" 
specially designed for the manufacturing of tools or 
cutters; 

 
4. Crankshaft or camshaft grinding machines. 

 
 

      2. Jig grinders with axes limited to x,y,c, and a, where  
       c-axis is used to maintain the grinding wheel  
       normal to the work surface, and the a-axis is   
      configured to grind barrel cams; Jig grinders that  
      do not have a z-axis or a w-axis with an overall  
      positioning accuracy less (better) than 4    
      microns.   Positioning accuracy is according to  
      ISO 230/2 (1988). 
 
      3. Tool or cutter grinding machines with "software"  
       specially designed for the manufacturing of tools or  
       cutters; 
 
      4. Crankshaft or camshaft grinding machines. 
 

d. Non-wire type Electrical Discharge Machines (EDM)... 
 
Note: Stated "positioning accuracy" levels derived under the 

following procedures from measurements made according 
to ISO 230/2 (1988) or national equivalents may be used 
for each machine tool model if provided to, and accepted 
by, national authorities instead of individual machine tests. 

 
Stated "positioning accuracy" are to be derived as follows:  

 
1. Select five machines of a model to be evaluated; 

 
2. Measure the linear axis accuracies according to ISO  

      230/2 (1988);  
 

3. Determine the accuracy values (A) ...; 
 

4. Determine the average accuracy value of each axis.  
This average value becomes the stated “positioning 
accuracy” of each axis for the model (Âx, Ây...); 

 

d. Non-wire type Electrical Discharge Machines (EDM)... 
 
Notes: 1. Stated "positioning accuracy" levels derived under the 

 following procedures from measurements made 
 according to ISO 230/2 (1988) or national equivalents 
 may be used for each machine tool model if provided 
 to, and accepted by, national authorities instead of 
 individual machine tests. 

 
Stated "positioning accuracy" are to be derived as  

     follows:  
 
      1.a. Select five machines of a model to be evaluated; 
 

2.b. Measure the linear axis accuracies...; 
 

3.c. Determine the accuracy values (A) ...; 
 

4.d. Determine the average accuracy value...; 
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5. Since Item 1.B.2. refers to each linear axis, there will 
be as many stated “positioning accuracy” values as 
there are linear axes; 

 
6. If any axis of a machine tool not controlled by Items 

1.B.2.a., 1.B.2.b., or 1.B.2.c.  
has a stated “positioning accuracy” of 6 µm or better 
(less) for grinding machines, and 8 µm or better (less) 
for milling and turning machines, both according to 
ISO 230/2 (1988), then the builder should be required 
to reaffirm the accuracy level once every eighteen 
months.   

 

5.e. Since Item 1.B.2. refers to each linear axis, there 
will be as many stated “positioning accuracy” 
values as there are linear axes; 

 
6.f. If any axis of a machine tool not controlled by 

Items 1.B.2.a., 1.B.2.b., or 1.B.2.c.  
has a stated “positioning accuracy” of 6 µm or 
better (less) for grinding machines, and 8 µm or 
better (less) for milling and turning machines, both 
according to ISO 230/2 (1988), then the builder 
should be required to reaffirm the accuracy level 
once every eighteen months.   

 
2. Item 1.B.2. does not control special purpose   

  machine tools limited to the manufacture  
of any of the following parts: 
 
a. Gears 
b. Crankshafts or cam shafts 
c. Tools or cutters 
d. Extruder worms 

  
Technical Notes: 1. Axis nomenclature shall be in accordance 

with International Standard ISO 841... 
 

2. Not counted in the total number of 
contouring rotary axes are  
secondary parallel contouring rotary axes 
the center line of which is parallel to the 
primary rotary axis. 

 
 3. Rotary axes do not ... 

Technical Notes:     1. Axis nomenclature shall be in accordance 
with International Standard ISO 841... 

 
2.  Not counted in the total number of 

contouring rotary axes are  
secondary parallel contouring rotary axes 
the center line of which is parallel to the 
primary rotary axis. (e.g., the w-axis on 
horizontal boring mills or a secondary 
rotary axis the centerline of which is 
parallel to the primary rotary axis). 

 
 3. Rotary axes do not ... 
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4. For the purposes of 1.B.2. the number of 
axes which can be coordinated 
simultaneously for “contouring control” 
is the number of axes along or around 
which, during processing of the 
workpiece, simultaneous and interrelated 
motions are performed between the 
workpiece and a tool.  This does not 
include any additional axes along or 
around which other relative motions 
within the machine are performed, such 
as: 

 
 a. Wheel-dressing systems in grinding 

 machines; 
 
 b Parallel rotary axes designed for 

 mounting of separate workpieces; 
 
 c. Co-linear rotary axes designed for 

 manipulating the same workpiece  
  by holding it in a chuck from 

 different ends. 
 
5. A machine tool having at least 2 of the 3 

turning, milling or grinding capabilities 
(e.g., a turning machine with milling 
capability) must be evaluated against each 
applicable entry, 1.B.2.a., 1.B.2.b. and 
1.B.2.c. 

 
 
 

    6. Items 1.B.2.b.3 and 1.B.2.c.3 include  

IN
FC

IR
C

/254/R
ev.7/Part 2

                 February 2006 
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    machines based on a parallel linear  
    kinematic design (e.g., hexapods) that  
    have 5 or more axes none of which are  
    rotary axes. 

 
1.B.3. Dimensional inspection machines, instruments, or systems, as 
 follows... 
 
  b. Linear displacement measuring instruments...  
 
   3. Measuring systems having both of the following    
    characteristics...  

  
    c. Angular displacement measuring instruments having an  
     "angular position deviation" equal to or better (less) than 
     0.00025°; 
 

Note: Item 1.B.3.c. does not control optical instruments, such 
as autocollimators, using collimated light to detect 
angular displacement of a mirror. 

 
 

1.B.3. Dimensional inspection machines, instruments, or systems, as 
 follows... 

 
  b. Linear displacement measuring instruments...  
 
   3. Measuring systems having both of the following    
    characteristics... 
 
    c. Angular displacement measuring instruments having an  
     "angular position deviation" equal to or better (less) than  
     0.00025°; 
 

Note: Item 1.B.3.c. does not control optical instruments, such 
as autocollimators, using collimated light (e.g., laser 
light) to detect angular displacement of a mirror. 

 
 

 

 

 

 




