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Preface

❖ Recall my presentations this morning regarding:

“Implementation of Improved ‘Metrics’ & ‘Method’ for Hazardous Fragment Evaluation for Both IM & 
HC Purposes”

…which discussed the:

✓Mathematical Corrections & Improvements to the Hazardous Fragment Energy Curves (8J, 20J 
& 79J) originally found in TB700-2 (and adopted by IM community).

✓ New / Proposed ‘Energy-Density’ Methodology, which provides more accurate scientific 
evaluation of fragment hazardousness, rather than legacy ‘Energy’ method.

➢ Purpose - To inform HC / Safety Community of these improvements, and for 
consideration of adoption.
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Preface

❖ Similarly, purpose of this presentation is to inform the HC / Safety community of the:

➢ Improvements made to the NATO IM Standards which improve the IM Evaluation Process;
➢ Harmonization Effort which harmonizes IM & HC standards;

✓  Improving the efficiency in which munition safety test data is obtained & utilized

✓  Reduces overall costs for harmonized IM-FHC testing

✓  Better informs the decision-making process due to Whole Body of Evidence (WBE)

➢WBE – Provides both IM & HC Authority Panels (and stakeholders) with more 
comprehensive evaluation of munition’s safety, enabling better decision-making.
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IM-HC HARMONIZATION EFFORT
- Purpose & Goals -

✓Purpose – To harmonize the ‘Munition Safety-Related Evaluation Tests & 
Criteria’ that are common amongst the NATO community.

✓Goal - To identify the ‘Munition Safety-Related Evaluation Tests & Criteria’ 
that are common amongst the NATO community and develop a standardized 
‘Harmonized Test Plan’ that entails the details (e.g. requirements, criteria, 
configurations, aim-points, threat rates/velocities/etc.) of how to test 
harmoniously, in a consistent manner, for all laboratories of all NATO 
member nations. 
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IM-HC HARMONIZATION EFFORT
- Benefits -

❖Reduce Cost
❑Primary Goal (50%)
❑Secondary Goal (25%)

❖Reduce Time
❑Primary Goal (50%)
❑Secondary Goal (25%)

❖Reduce Risk
❑Wartime Risk Reductions

➢ Off-Shore Sales
➢ Sharing Munition

❑RDT&E Programmatic Risk Reduction
➢ COVID-19 Pandemic
➢ Ukraine-Russia War
➢ Long-Range Weapons Requirements

❑Production / Acquisition Risk Reduction

❑ Logistical & Operational Risk Reduction
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IM-HC HARMONIZATION EFFORT
- Progression -
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IM-HC HARMONIZATION EFFORT
- New Portfolio Structure -
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❖ AOP-39 (IM Testing)

❑ STANAG/AOP 4240 (Fast Heating)

❑ STANAG/AOP 4241 (Bullet Impact)

❑ STANAG/AOP 4382 (Slow Heating)

❑ STANAG/AOP 4396 (Sympathetic Reaction)

❑ STANAG/AOP 4496 (Fragment Impact)

❑ *STANAG/AOP 4526 (Shaped Charge Jet Impact)

❖ UN Manual of Tests & Criteria (Orange Book)

❑ Test 4(b)(ii)

❑ Test Series 6

❑ Test Series 7

❖ AECTP-400

❑ Mechanical Environmental Tests

➢ 12m Drop

➢ …anything else?

IM-HC HARMONIZATION EFFORT
- Harmonizable Tests -

*Since SCJI is not currently a HC requirement, the initial AOP-4864 draft will not include it.  However, future revision will include SCJI test, as discussion with HC 

Liaisons indicate that IM test results from SCJI tests are shared/used by HC SMEs, and they concur that this data should be included in HC assessment.
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AOP-4864
- Chapter 1 - Highlights -

❖ AOP-4864 Highlights - This AOP serves as the policy document, and follows the same format as the 

recently revised AOPs, including the same/similar chapters, sections, sub-sections, and appendices.

❑ Chapter 1:

➢ AIM:  The aim discusses the purpose and benefits of harmonizing IM & HC..

➢ Scope:  The scope discusses the different disciplines of IM, HC & S3, and their similarities and 

differences.  It also enforces the need to apply this methodology at the ‘earliest stages of munition 

design, as well as thorough the lifecycle of the munition.

➢ General:  This section discusses the ‘integrated approach towards the data acquisition and evidence to 

support IM scoring and HC assessments’, and how it ensures efficient use of test assets and material 

resources, maximizing the availability of data and evidence to support these assessments.
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❖ AOP-4864 Highlights - This AOP serves as the policy document, and follows the same format as the 

recently revised AOPs, including the same/similar chapters, sections, sub-sections, and appendices.

❑ Chapter 2:

➢ Overview – Discusses that ‘There is a certain amount of overlap and gaps between the threat 

environments and testing requirements of these disciplines’, and how this harmonized approach ensure 

the best possible use of the info and resources.

➢ Table 1 – Includes ‘Relevant UN Classification Procedures & Test Methods, and the NATO Test Methods 

Producing Similar Environments’.

➢ Sections 2.2 & 2.3 - Calls out the test requirements (by documents), and provide an overview of the 

Harmonized Approach, noting that the test set-up, configurations, etc. should be in accordance with the 

Threat Hazard Assessment (THA), etc.  Finally, a comment is made, noting the prioritization with respect 

to importance of IM scoring / HC assessment

AOP-4864
- Chapter 2 - Highlights -
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❖ AOP-4864.1 (SRD) Highlights – The SRD serves as the guidance document for the AOP, providing sufficient details to 

successfully execute a harmonized IM, HC & S3 suite of tests.

❑ Chapter 1:  The content in the sections of Chapter 1 is similar to AOP-4864, providing guidance on how to execute a harmonious 

test series.

❑ Chapters 2-6:  Each subsequent chapter discusses the details of the how to harmonize each of the 5 IM tests that are possible to 

harmonize with HC.  Each individual section describes the details, provides considerations, and summarizes the best ‘Methods’ 

described in the respective IM test that enables harmonious testing, and satisfies both requirements, for IM & HC purposes.

➢ The following is the guidance for the best methods to use to achieve harmonization:

✓ Chapter 2 (Fast Heating) – To harmonize, use either AOP-4240 Method 1.

✓ Chapter 3 (Sympathetic Reaction) – To harmonize, follow AOP-4396 with a few modifications to satisfy the UN Manual 

of Test requirements.

✓ Chapter 4 (Bullet Impact) - To harmonize the test set-up, the guidance in AOP-4241 Method 1 should be followed, with 

the addition that the test item should be secured in a holding device capable of restraining the item against dislodgement 

by the projectiles as required by UN test series 7(d): substance and 7(j): article or component.

✓ Chapter 5 (Slow Heating) - To harmonize use AOP-4382 Test Method 3. 

✓ Chapter 6 (Fragment Impact) - To harmonize Fragment Impact (FI) threat can be harmonized by using test Method 1 of 

AOP-4496. 

➢ More detailed harmonization guidance, for each individual test, can be found in each respective chapter, including guidance 

on test set-up, configurations, metrics, etc.

AOP-4864.1 (SRD)
- Highlights -
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Related Documents:

AOP-4864
- Related Documents -

SRD AOP-4864.1 Guidance on the Harmonization of Full-Scale Tests
SRD AOP-4864.2 Guidance on the Organization, Conduct and Reporting of Full Scale Tests
SRD AOP-4864.3 Process for Evaluating Hazards
STANAG 4439 / AOP-39 Policy for Introduction and Assessment of Insensitive Munitions (IM)
STANAG / AOP-4240 Fast Heating Test Procedures for Munitions
STANAG / AOP-4241 Bullet Impact Test Procedures for Munitions
STANAG / AOP-4382 Slow Heating Test Procedures for Munitions
STANAG / AOP-4396 Sympathetic Reaction Test Procedures for Munitions
STANAG / AOP-4496 Fragment Impact Test Procedures for Munitions
STANAG 4123 / AASTP-03 Hazard Classification of Military Ammunition and Explosives
STANAG 4297 / AOP-15 Guidance on the Assessment of the Safety and Suitability for Service of Non-

Nuclear Munitions for NATO Armed Forces
United Nation 
ST/SG/AC.10/11

Manual of Tests and Criteria

STANAG AOP - 4375 Safety Drop Test for Munitions
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AOP-4864
- Related Documents -
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AOP-4864.3 Hazard Protocols (SRD)
- Highlights -
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AOP-4864.4 WBE (Future SRD)
- Highlights -
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Whole Body of Evidence

Releasable to PfP, MD, ICI, Australia, Colombia, Iraq, Japan, the Republic of Korea, Mongolia, New Zealand, Singapore and South Africa
16Distribution Statement A.  Distribution is Unlimited.

NATO UNCLASSIFIED

NATO IM-HC CWG spent many meetings discussing what the WBE:
• Is
• Does
• Should look like on paper (AOP/SRD)
….and how it should be used

During the process of developing AOP-4864, and its associated SRD, 
discovered much of it was already created by our fore-fathers 
(NIMIC/MSIAC) back in the 1980’s.



AOP-4864.3 Description of ‘Whole Body of Evidence’
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Hazard Protocol Example from AOP-4864.3

*Note similarity to Hazard Classification processes / protocols…
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Tables from AOP-4864.3
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20
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Many of these tests look familiar?  Same tests as Orange Book.



Comparing AOP-39 to Orange book
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First six 
tests are 
substance 
tests

Remaining 
5 tests are 
article 
tests
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First six 
tests are 
substance 
tests

Remaining 
5 tests are 
article 
tests

27



28



Cap Test
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Gap Test
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Susan Impact Test
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Friability Test
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Bullet Impact Test
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Slow Fragment Impact Test?
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Fast Heating Test 
(Operational 
Configuration)
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Slow Heating Test
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Fast Heating Test
(Logistical Configuration)
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Slow Heating Test
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Bullet Impact Test
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Sympathetic Reaction Test
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Fragment Impact Test 
(Logistical Configuration)
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IM-HC HARMONIZATION EFFORT
- IM-HC-S3 Comparison Template -
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Whole Body of Evidence (WBE) - Table

Simple table with just a list of tools
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Whole Body of Evidence (WBE) - Table

AOP-LSGT

Tube Test – Internal Ignition
Tube Test – FI
Tube Test – BI
Tube Test – SCO(A)
Tube Test – SCO (Electirc)
Tube Test – FCO (A)
Tube Test – FCO (Electric)
Arena Test
Fleurette Test
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NATO IM-HC CWG 
working on this now.



Conclusion
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❖ Purpose of this presentation is to inform the HC / Safety community of the:

➢ Improvements made to the NATO IM Standards which improve the IM Evaluation Process;
➢ Harmonization Effort which harmonizes IM & HC standards;

✓  Improving the efficiency in which munition safety test data is obtained & utilized

✓  Reduces overall costs for harmonized IM-FHC testing

✓  Better informs the decision-making process due to Whole Body of Evidence (WBE)

▪ WBE – Provides both IM & HC Authority Panels (and stakeholders) with more 
comprehensive evaluation of munition’s safety, enabling better decision-making.

➢  Looking to further harmonize, where applicable.
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