
CNAD Ammunition Safety Group
AC/326

An Update on
STANAG 4439 & AOP 39

Editions 2
by

Régis Guégan
French MoD/DGA/IPE/SP

CASG – AC/326 SG/3



STANAG 4439 & AOP 39 Editions 2

Summary

� INTRODUCTION

� PROPOSED CHANGES TO STANAG 4439

� PROPOSED CHANGES TO AOP 39

� SCHEDULE FOR COMPLETION

� CONCLUSIONS



STANAG 4439 & AOP 39 Editions 2

STANAG 4439 March 1995      November 1998
issuing date promulgation

AOP 39 October 1998

Introduction



STANAG 4439 & AOP 39 Editions 2

STANAG 4439 March 1995      November 1998
issuing date promulgation

AOP 39 October 1998

Introduction

NIMIC
Workshop

Bullet/fragment
impact

1992

NIMIC
Workshop

Cook-off

1993

NIMIC
Workshop

Cook-off and XDT
mechanism 

1996

NIMIC
Workshop

small scale testing 
and modeling
Fort Walton Beach
2000

NIMIC 
Workshop

IM assessment 
Methodology
Nettuno ,Italy
2002

NIMIC 
Workshop

IM design  
technology
Shrivenham ,UK
2003



a.  The agreement – what Nations accept
b.  Definitions  - what an IM (Murat) is
c.  General – brief background info on IM
d.  Details of the agreement
e.  IM (Murat) requirement goals and tests

STANAG Edition 1 - key points

proposed changes 
to STANAG 4439



STANAG 4439 Edition 1
a. Whenever it is feasible to do so, Insensitive 

Munitions shall be developed and 
introduced into service.

b. The result of threat hazard assessments, 
assessment of test results, assessments 
and tests to evaluate IM (Murat) performed in 
accordance with STANAG 4439 and AOP 39 
developed to define the methodology for 
these and other matters, will be provided by 
the developing nation.

proposed changes 
to STANAG 4439



STANAG 4439 Edition 2
a. Develop and / or introduce munitions which 

are as insensitive as reasonable practicable.

b. Apply the guidance of AOP 39 for the 
development and assessment of Insensitive 
Munitions.

proposed changes 
to STANAG 4439



Insensitive munitions threats and requirements
Threat Requirement

Magazine/store or aircraft/vehicle
Fuel fire

No response more severe than
Type V   (Burning)

Fire in an adjacent magazine, store or 
vehicle

No response more severe than
Type V   (Burning)

Small arms attack No response more severe than
Type V   (Burning)

Fragmenting munitions attack No response more severe than
Type V   (Burning)

Shaped charge weapon attack No response more severe than
Type III   (Explosion)

Most severe reaction of same munition
in magazine, store, aircraft or vehicle

No propagation of reaction 
more severe than 

Type III (Explosion)

proposed changes 
to STANAG 4439



STANAG 4439 Edition 2
New definitions :
1. IM assessment : A process to determine 

the compliance of a munition with the IM 
requirements

2. IM signature : A representation of the IM 
level of the munition, i.e. the response level 
to the various IM threats

proposed changes 
to STANAG 4439



One IM signature = One particular configuration

proposed changes 
to STANAG 4439



1. Methodology of IM assessment
2. Identifying the threats
3. Munition configurations
4. Assessing the response of a munition to 

the threats
5. IM signature
6. Reporting of IM assessment
7. IM design and guidance

GUIDANCE TOPICS

proposed changes to AOP 39



PROCESS

Generating an IM signature for
a particular configuration

Assessing the response 
to the threats

Identifying the munitions configurations

Identifying the threats

1.Methodology of IM assessment

proposed changes to AOP 39



proposed changes to AOP 39 

2. Identifying the threats
THREAT REQUIREMENT

Magazine/store or 
aircraft/vehicle

Fuel fire

No response more severe 
than

Type V   (Burning)

Fire in an adjacent 
magazine, store or 

vehicle

No response more severe 
than

Type V   (Burning)

Small arms attack No response more severe 
than

Type V   (Burning)

Fragmenting munitions 
attack

No response more severe 
than

Type V   (Burning)

Shaped charge weapon 
attack

No response more severe 
than

Type III   (Explosion)

Most severe reaction of 
same munition

in magazine, store, 
aircraft or vehicle

No propagation of reaction 
more severe than 

Type III (Explosion)

BASELINE THREAT RANGE

Average temperature between 550°C and 
850°C until all munitions reactions 

completed. 550°C reached within 30s 
from ignitionBetween 1°C and 30°C per hour heating 

rate from ambient temperature

12,7mm AP round, velocity from 400m/s 
to 850m/s.

Steel Fragment from 15g with velocity up 
to 2600m/s with velocity up to 2200m/s

Shaped charge calibre up to 85mm

Detonation of donor in appropriate 
configuration



3. Munition configurations

proposed changes to AOP 39



FACTORS TO BE CONSIDERED :
- Type & magnitude of threat range
- Explosiveness & sensitiveness of EM
- Munition design
- Component interactions
- Selected configurations

4. Assessing the response

proposed changes to AOP 39



FACTORS TO BE CONSIDERED :
- Type & magnitude of threat range
- Explosiveness & sensitiveness of EM
- Munition design
- Component interactions
- Selected configurations

4. Assessing the response

proposed changes to AOP 39

SUPPORTING EVIDENCE :
- read across from similar designs
- modelling and analysis
- energetic material characterisations
- laboratory scale test results
- small scale and component level test result
- full scale test result
- etc.



4. Assessing the response

proposed changes to AOP 39

Fast/Slow Heating 
Hazard Protocol

Bullet/fragment impact
Hazard Protocol



No changes in the IM signature format

5. IM Signature

proposed changes to AOP 39

one IM signature = one  munition configuration

Table 3- IM Signature: Example 2

FPIIIIVV(I)
Full-up 
Round

IV
7.62 Ball

(P)N/AN/A

V
0.50 AP

VIV
Propulsion 

Unit

III
Booster

FP

V
Main Charge

NRN/A(I)Warhead

Configu-
ration 3

IN/AN/AIVIVIIIConfiguration 2

IIIN/AIVNRVVConfiguration 1

SCJISRFIBISHFH



REPORT FORMAT :
Executive summary
Munition system information
Assessed configuration (s) & threat
ranges
Supporting information
IM signature (s)

6. Reporting of IM Assessment

proposed changes to AOP 39

The report should be releasable to other nation



Design techniques  &  
Generic developed solutions

7. IM design and guidance

proposed changes to AOP 39

New munitions 
Improvement of in-service munitions

refurbishment
replenishment
mid-life update



STANAG 4439 & AOP 39 Editions 2

SCHEDULE FOR COMPLETION

STANAG 4439
Ed 2 final Draft

AOP 39 ed 2 
final Draft

Draft approval

Agreement for ratification

Ratification process

France (custodian) 
+ MSIAC + experts

AC/326
SG/3

AC/326
Main Group

NATO 
Def. Invest. Div.

October 2005

March 2006

April 2006

June 2006

October 2006
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Proposed Changes are
in line with the direction taken by

international community

CONCLUSIONS


