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STANAG 4608 JAS (EDITION 1) - AMMUNITION BELOW 12.7 MM CALIBRE -
DESIGN SAFETY REQUIREMENTS AND SAFETY SUITABILITY FOR SERVICE
(S3) EVALUATION

Reference: PFP(AC/326)D(2004)0012 dated 16 June 2004

1. The enclosed NATO Standardization Agreement, which has been ratified by
nations as reflected in the NATO Standardization Document Database (NSDD), is
promulgated herewith.

2. The reference listed above is to be destroyed in accordance with local
document destruction procedures.

ACTION BY NATIONAL STAFFS

3. National staffs are requested to examine their ratification status of the
STANAG and, if they have not already done so, advise the Defence Investment
Division through their national delegation as appropriate of their intention regarding
its ratification and implementation.

\

Brigadier General, POL(A)
Director, NSA

Enclosure:
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NATO/PFP UNCLASSIFIED

North Atlantic Treaty Crganisation — Organisation du Traité de I'Atlantique Nord
B-1110 Brussels Belgium
E-mail: me.mortieri@hg.nato.int — Tel 32.2.707.3942 — Fax 32.2,707.4103




DECLASSIFIED - PUBLICLY DISCLOSED - PDN(2015)0003 - DECLASSIFIE - MIS EN LECTURE PUBLIQUE

NATO/PFP UNCLASSIFIED

STANAG 4608
(Edition 1)

NORTH ATLANTIC TREATY ORGANIZATION
(NATO)

NATO STANDARDIZATION AGENCY
(NSA)

STANDARDIZATION AGREEMENT
(STANAG)

SUBJECT: AMMUNITION BELOW 12.7 MM CALIBRE - DESIGN SAFETY
REQUIREMENTS AND SAFETY SUITABILITY FOR SERVICE ($3)
EVALUATION

Promulgated on 10 July 2006

¥

J. MAJ Jﬁ

Brigadier General, POL(A)
Director, NSA
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RECORD OF AMENDMENTS

No. Reference/date of Date Signature
Amendment Entered

EXPLANATORY NOTES

AGREEMENT

1. This NATO Standardization Agreement (STANAG) is promulgated by the
Director NATO Standardization Agency under the authority vested in him by the NATO
Standardization Organisation Charter.

2. No departure may be made from the agreement without informing the tasking
authority in the form of a reservation. Nations may propose changes at any time to the
tasking authority where they will be processed in the same manner as the original
agreement.

3. Ratifying nations have agreed that national orders, manuals and instructions
implementing this STANAG will include a reference to the STANAG number for
purposes of identification.

RATIFICATION, IMPLEMENTATION AND RESERVATIONS

4, Ratification, implementation and reservation details are available on request or
through the NSA websites (internet http://nsa.nato.int; NATO Secure WAN
http://nsa.hg.nato.int).

FEEDBACK

5. Any comments concerning this publication should be directed to NATO/NSA —
Bvd Leopold Ill - 1110 Brussels - BE.

NATO/PFP UNCLASSIFIED
ii


http://nsa.nato.int;/

DECLASSIFIED - PUBLICLY DISCLOSED - PDN(2015)0003 - DECLASSIFIE - MIS EN LECTURE PUBLIQUE

NATO/PFP UNCLASSIFIED
STANAG 4608
(Edition 1)

NATO STANDARDISATION AGREEMENT
(STANAG)

AMMUNITION BELOW 127 MM CALIBRE - DESIGN SAFETY REQUIREMENTS AND SAFETY

SUITABILITY FOR SERVICE (S*) EVALUATION

ANNEXES:
A. Design Safety Requirements and Assessment Criteria for Ammunition below 12,7 mm Calibre.
B. Test Requirements for the Assessment of the Safety and Suitability for Service of Ammunition

below 12,7 mm Calibre.

Related Documents:

STANAG 2310
STANAG 2401

STANAG 2895

STANAG 2953
STANAG 4090
STANAG 4110

STANAG 4123

STANAG 4147

STANAG 4170 with

AOP 7
STANAG 4172

STANAG 4187 with

AOP 16
STANAG 4224

STANAG 4234

STANAG 4235

STANAG 4236

STANAG 4239

Small Arms Ammunition (7,62mm).

Weapon Danger Areas/Zones for Unguided Weapons for use by NATO
Forces in a ground role: Factors and Processes — ARSP-1.

Extreme Climatic Conditions and Derived Conditions for Use in Defining
Design/Test Criteria for NATO Forces Materiel.

The Identification of Ammunition — AOP-2(B).
Small Arms Ammunition (9mm Parabellum).

Definition of Pressure Terms and Their Interrelationship for Use in the
Design and Proof of Cannon, Mortars and Ammunition.

Methods to Determine and Classify the Hazards of Military Ammunition
and Explosives.

Chemical Compatibility of Ammunition Components with Explosives and
Propellants (Non Nuclear Applications).

Principles and Methodology for the Qualification of Explosive Materials for
Military Use.

5,56mm Ammunition (Linked or Otherwise).

Fuzing Systems — Safety Design Requirements.

Large Calibre Artillery and Naval Gun Ammunition Greater than 40 mm,
Safety and Suitability for Service Evaluation.

Electromagnetic Radiation (Radio Frequency) - 200 kHz to 40 GHz
Environment - Affecting the Design of Materiel for Use by NATO Forces.

Electrostatic Environmental Conditions Affecting the Design of Materiel for
Use by NATO Forces.

Lightning Environmental Conditions Affecting the Design of Materiel for
Use by NATO Forces.

Electrostatic Discharge Munitions Test Procedures.
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STANAG 4240
STANAG 4241
STANAG 4242

STANAG 4297 with
AOP 15

STANAG 4340
STANAG 4370
STANAG 4375
STANAG 4382
STANAG 4396

STANAG 4439 with
AOP 39

STANAG 4509
STANAG 4518

AC/225(LG/3-SG/1)D/14
UN Document

AECP 1

AOP 38

AOP 48
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Liquid Fuel Fire Test for Munitions.
Bullet Attack Test for Munitions.

Vibration Test Methods and Severities for Munitions Carried in Tracked
Vehicles — AOP 34 Vibration Test Procedures for Munitions Carried in
Tracked Vehicles.

Guidance on the Assessment of Safety and Suitability for Service of Non-
nuclear Munitions for NATO Armed Forces.

NATO Standard Packaging Test Procedure.
Environmental Testing (incl. AECTP 100 — 500).
Safety Drop Munition Test Procedure.

Slow Heating, Tests for Munitions.

Sympathetic Reaction Munition Test Procedures.

Policy for Introduction, Assessment and Testing for Insensitive Munitions
(MURAT).

5.7 X 28mm Small Arms Ammunition.

Safe Disposal of Munitions, Design Principles and Requirements, and
Safety Assessment.

Evaluation Procedures for Future NATO Small Arms Weapon Systems.
UN recommendations on the Transport of Dangerous Goods.

Mechanical Environmental Conditions to Which Materiel Intended for Use
by NATO Forces Could Be Exposed.

Glossary of Terms and Definitions Concerning the Safety and Suitability
for Service of Munitions, Explosives and Related Products.

Explosives, Nitrocellulose based Propellants, Stability Test Procedures
and Requirements using Stabilizer Depletion.

Implemented through STANAG 4620 (in ratification)
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AIM
1. The aim of this agreement is to provide a uniform method for establishing the Design Safety

Requirements and for the assessment and testing of the Safety and Suitability for Service (S°) of ammunition
below 12,7mm calibre within NATO.

AGREEMENT

2. Participating nations that Ratify this STANAG, and who develop and/or modify ammunition below
12,7mm calibre, agree:

a. for Design Safety Requirements:

(1) to incorporate the design safety requirements outlined in this STANAG in
ammunition below 12,7 mm calibre developed after ratification.

(2) to incorporate, as far as practicable, the design safety requirements of this
STANAG when modifying existing ammunition below 12,7 mm calibre.

3) to identify details of any design safety requirements that have not been
incorporated in this STANAG and inform the custodian of the omission.

b. for S° evaluation:
D). that the developing nation conducts the S®evaluation procedures outlined in
this STANAG on ammunition below 12,7 mm calibre adopted for use by own forces

after ratification.

(2) that procuring nations may conduct additional evaluation procedures or
trials to meet national safety requirements.

3) to maintain a record of all trials conducted and their outcome.
C. Data developed in accordance with this STANAG shall be made available to other NATO
Nations participating in a collaborative weapon development or procurement programme

upon receipt of a request submitted through appropriate national channels.

Likewise, data developed in accordance with this STANAG shall be made available to
nations procuring or otherwise acquiring the ammunition.

Nations may carry out additional trials at their own expense, either to ensure national safety requirements
are met or to establish whether the Small Arms Ammunition is suitable in an environment not covered by the
developing nation.

DEFINITIONS

3. Please refer to AOP-38 Glossary of Terms and Definitions Concerning the Safety and Suitability for
Service of Munitions, Explosives and Related Products.

NATO/PFP UNCLASSIFIED
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The following additional definitions are provided for the purpose of this STANAG:

Weapon Danger Area/Zone. The 3-dimensional space around/extending from a weapon where the
risk from the weapons projectile, submunitions, fragments, as well as blast overpressure, heat or
other effects is not acceptable. Weapon danger area/zones are dealt with in STANAG 2401.

DESIGN SAFETY REQUIREMENTS

4, The Aim. The aim of the design safety assessment is to review the design of the ammunition in
order to ascertain to what extent the relevant design safety requirements have been met. It is also to identify
potential failure modes and areas of technical risk. The assessment should be conducted as early as
possible in the design process, but on a build standard that is sufficiently representative of the production
standard to ensure validity of the analysis. All the main components and sub-assemblies of the cartridge and
its packaging shall be considered. The assessment shall take account of the climatic, mechanical, chemical,
electrical and radiological environments, the intended uses of the ammunition as identified in the Allied
Ordnance Publication (AOP) 15 Environmental Questionnaire as well as, where relevant, any predictable
unintended uses of the ammunition.

5. General Considerations. In appraising the design safety aspects of the ammunition, it must be
remembered that ammunition below 12,7mm calibre is carried by individual soldiers and on vehicles, and as
a consequence will almost certainly be exposed to severe combinations of climatic and rough handling
(mechanical) conditions.

6. Design Safety Requirements. The design safety requirements and assessment criteria are given
in Annex A.

ASSESSMENT OF SAFETY AND SUITABILITY FOR SERVICE

7. Purpose. The purpose of the assessment of S® is to identify from the design assessment, test
results, and any other relevant information, all of the significant risks that might be presented by the
ammunition being used in its defined service environment. The risks should then be specified to determine
whether they have been reduced to an acceptable level. Where appropriate, the S° assessment should
consider predictable unintended use of the ammunition. Where appropriate to the scope of the task, the
assessment should consider system safety (ammunition + weapon) as well as the safety of the ammunition
alone, including the performance of the packaging associated with the ammunition.

8. Procedures. Each nation will be responsible for the safety and suitability for service assessments of
ammunition to be used by its own services and, for this purpose, will require copies of relevant design
parameters, assessments, and test reports from the nation developing the ammunition. The data needed to
conduct this assessment shall be made available as specified in the agreement at paragraph 2.

9. S® Test Requirements. The tests required for each type of ammunition may vary depending on the
design, the design safety assessment, the degree of commonality with types already tested, and the
specified service environment(-s). The spectrum of weapons, that use ammunition below 12.7mm in calibre,
means that the test program and individual test parameters will likely need to be tailored. The developing
nation shall provide full details of the environment against which a munition has been tested, and in addition,
details of the parameters of the tests which have been conducted. The tests and analyses that may be
needed to provide the evidence required by the National Authority to assess the S* of ammunition below
12.7mm in calibre are in Annex B and can be broadly grouped into the following categories:

NATO/PFP UNCLASSIFIED
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a. Preliminary functioning and safety tests. The aim of the preliminary functioning and
safety tests is to demonstrate, that the strength of design of the cartridge is satisfactory, that
it is free from the possibility of premature functioning, that the pressures generated are safe
with respect to both weapon and projectile, to obtain ballistic data and to establish the
weapon danger area/zone.

b. Sequential environmental tests. The aim of sequential environmental tests is to verify, that
the ammunition can survive the expected environments in a safe and satisfactory manner.
Ammunition, packaged and unpackaged as appropriate, will be subjected to the manufacture
to target or disposal sequence (MTDS) environments; individual cartridges may be
withdrawn at various points to ascertain the effects of specific environments. The sequence
of tests will vary from munition to munition, and shall be designed to reflect the specific
MTDS. Guidelines on environmental testing may be found in STANAG 4370 and associated
AECTP’s.

C. Functioning tests and critical examination: The aim of the functioning tests and the
critical examination is to establish the ballistic and functional reliability of the ammunition,
including after exposure to stressed environments.

d. Non-sequential safety tests. The aim of the non-sequential safety tests is to verify that the
ammunition can survive expected individual environments in a safe and satisfactory manner.
The selected tests will vary from munition to munition, depending on the expected
environment(-s) of the MTDS.

e. UN Hazard Classification. Where possible the statutory tests to establish UN hazard
classification will form part of the safety and suitability test program.

f. Packaged tests. The packaged tests are performed to verify that the packaged ammunition
will safely withstand logistic environments, typically experienced during transportation.

g. Unpackaged tests. The unpackaged tests are performed to verify that the bare ammunition
will safely withstand environments to which it will typically be exposed when carried by
troops or on vehicles.

h. Service life assessment. Using data from environmental and other tests, to give an initial
assessment of the expected storage and operational lifetimes of the ammunition.

10. Insensitive Munitions test requirements. The Insensitive Munition properties of the ammunition
are to be assessed according to STANAG 4439 and AOP 39.

GUIDANCE ON THE ASSESSMENT OF S°

11. Guidance. Guidance on the assessment of S* for ammunition below 12.7mm calibre can be found
in AOP-15. Further details of ammunition testing are to be found in AC/225(LG/3-SG/1)D/14, as well as in
the Manuals of Proof and Inspection (MOPI) for the individual ammunition calibres and STANAG 4439 with
AOP 39.

12. Additional testing. Notwithstanding the intention to avoid duplication of testing, each nation
reserves the right to repeat tests conducted by the developing nation and carry out additional testing if
considered necessary and to bear the financial, technical and safety consequences of conducting such tests.
Nations requiring additional test may obtain assistance, under conditions to be negotiated, from the
developing nation.

NATO/PFP UNCLASSIFIED
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13. Test selection. There may be inherently different environmental hazards and operational
philosophies that affect safety and suitability for service assessments by particular nations. A specific test
program need not be limited to or include all tests described in this document except in the case of
mandatory tests, as given in Annex B of this STANAG. The selection of supplemental (hon-mandatory) tests
and test parameters shall be based on the measured or analytically forecasted MTDS (life cycle)
environmental profile, using guideline documents such as STANAG 2895, STANAG 4370 with associated
AECTP’s, AECP-1 and AOP-15. It should be noted that if the forecasted MTDS indicates, that a test in
section Il of Annex B is appropriate, then this test is to be considered mandatory to that specific ammunition,
with the given MTDS (life cycle). Also, whether a test is mandatory or supplemental, it may need to be
repeated for various parts of the MTDS (packaged, unpackaged, during handling, etc.). Read-across may be
acceptable, provided that sufficient confidence in the results can be established.

14. Test assessment. No individual test or group of tests can be assessed in isolation; therefore, to
make a valid assessment of the ammunition in its expected service life environment, the final S® assessment
recommendation needs to consider both development tests as well as the individual national evaluation
procedures.

15. Proof of interoperability. The test requirements to ensure interoperability of the ammunition, as
specified in the relevant Manual of Proof and Inspection, may be used to supplement/compliment the safety
and suitability for service assessment requirements defined in this STANAG. Other calibre ammunition may
be assessed by related type standards. Read-across may be acceptable, provided that sufficient confidence
in the results can be established.

16. Test items. Tests should be conducted on the final design of the ammunition and packaging, which
have been manufactured to full production standards and is ready to be deployed. Deviations and waivers
from this design shall be identified. Design or production changes after deployment shall be identified and
supporting information to confirm the validity of original tests as affected by these changes shall be provided.
Non-functional items may substitute items within the ammunition provided this does not detract from the
purpose of the test or test sequence. The configuration shall be specified in detail in the test plan and
reported in the test report.

17. Explosive Qualification and Final (Type) Qualification. Evidence shall be provided by the
developing nation that the explosive and propelling charge compositions used in the ammunition have been
assessed and qualified to the requirements of STANAG 4170 and AOP-7. These include propellant stability
tests in accordance with AOP-48, and chemical/physical compatibility of ammunition components with
explosives and propellants in accordance with STANAG 4147, where appropriate.

18. UN Classification. Evidence shall be provided by the developing nation that the ammunition has
been given a UN Hazard Classification valid to its design and packaging in accordance with UN
recommendations on the Transport of Dangerous Goods and STANAG 4123. Guidance may also be found in
STANAG 4340.

19. Marking. The ammunition packaging shall be marked in accordance with STANAG 2953 and AOP-
2(B).

NATO/PFP UNCLASSIFIED
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IMPLEMENTATION OF THE AGREEMENT:

20. This STANAG is implemented by the ratifying nation when that nation;

a.

Has revised or issued applicable national documents to agree with the provisions of the
STANAG.

Has issued the necessary orders/instructions to its services that all new ammunition below
12.7mm calibre will be developed in accordance with the requirements and procedures
detailed in this agreement.

Has issued the necessary orders/instructions to its services that the requirements and
procedures detailed in this agreement will be incorporated as far as practicable in
modifications of ammunition below 12.7mm calibre.

NATO/PFP UNCLASSIFIED
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