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General Information on IM Databases

• Databases available for 
each IM test

• Databases developed under 
Excel:

Easy to populate and use
Inclusion of comments and 
pictures
Creation of charts

• Updated every 2 years
• User guide documentation

• More than 4,000 test 
configurations

• Over 500 references
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IM Databases Characteristics

• IM databases toolbox:
Unique
Useful
Large scope of applications:

Design
Modelling 

Fast 
cook-off

Slow 
cook-off

Bullet 
impact
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impact

Database name
and version

HEAT 
v1.0

HEAT 
v1.0

BIRD 
v1.2

FRAID 
v1.10

SYR
v1.2

DARTS
v1.0

Number of 
energetic materials

100 100 200 111 101 86

Number of test 
configurations

239 223 601 2003 670 354

Number of 
references

96 40 141 175 109 53

Number of pictures 0 0 0 120 200 93

Procurement
Testing
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Version
Number of 

compositions
Number of

results
Number of
references

1.2 101 670 109

SYmpathetic Reaction Database - SYR

• > 650 results

• Wide range of 
� explosive compositions
� munitions / barriers

• Fully searchable
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SYR – Database Content
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SYR – Database Content
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SYR – Database Content
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SYR – Database Content
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SYR – Database Content
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SYR – Database Content
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Explain the organization of the database 
and its taxonomy

Give examples on the way to search 
through the data (Excel Autofilters)

SYR – User guide
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First Application Example:
Bullet Impact Testing on Mortar Warheads

• Proving ground evaluation:

Mortar warhead calibres between 60 mm and 120 mm

Various explosive fillings

12.7 mm Armour Piercing (AP) bullet

Estimation of mortar reaction to prepare the trials

Sensor selection and test equipment protection

• Search using BIRD (Bullet Impact Results Database)
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First Application Example:
Search in BIRD Database

• Search in two steps

Selection of the worksheet called 12.7mm

Selection of the Excel Autofilter

System Designation = contains mortar
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First Application Example:
BIRD Results

• Low order reaction (even with Comp B)

• Possible analysis refinement by mortar calibre
60 mm mortars: No Reaction (x5) or Type V (x7)

120 mm mortars: Type III (x1), Type IV (x1) and Type V (x2)
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Second Application Example:
IM Explosive Filling for a New Warhead

• New Warhead Design:

PBXN-110 (88% HMX and 12% HTPB) selected as a poten tial 
filling based on performance

Final selection based on achievable IM signature an d used 
mitigation

• Search through all IM Databases:

Selection of one filter

Energetic Material = contains PBXN-110
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Second Application Example:
Results Available in HEAT for Slow Cook-Off



18

Second Application Example:
Synthesis of Information Collected on 

Warheads in the Different IM Databases

U: Unpacked P: Packed T: Tactical (in launcher)
* Bare charge ** by analysis

Munitions
IM Test Results

Mitigations
FCO SCO BI FI SR

60 mm MAPAM 
Mortar

Vu Vu VP VP IVP

Fuse-body connection designed to 
break to release pressure

Low confinement with the plastic 
resin matrix of the body

2.75" Mk 146 Mod 0 
Rocket

VT VT Vu Iu IP Polymer nose and base adapter

AMRAAM
AIM-120

IV IV V PassP Vented fuse

Storm Shadow/ 
SCALP EG

(Precursor Charge)
Vu Vu V* V** IVP

Body lined with insulating material
Detaching closure fixings

in cook-off

• Excellent IM signature except to FI and SR for warhea ds 
with light casing

• No available shaped charge jet tests (as type I exp ected)
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Future Evolutions

• Databases migration to a web-based environment
Available from anywhere and always up-to-date
Unique and powerful search engine to look in all databases within few clicks
More intuitive search interface compared to Excel

Work started this 
year with SYR
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Conclusions

• Test results databases available for each IM threat

• Large number of test results collected over the yea rs

• Toolbox quite easy to use with a large scope of 
applications:

Design

Modelling (illustrated in the paper)

Testing

Procurement (illustrated in the paper)
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IM Technology Gaps
Workshop

Reducing Effects from
Shaped Charge Jets,

Fragments and
Explosively Formed Projectiles

Objective: Identify how to reduce the vulnerability  on 
current operations of key munitions (packaged or 
unpackaged) against these threats

Dutch Defense Academy
The Hague, The Netherlands

20-24 June 2011

Deadline for abstracts
15 November 2010
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IM Technology Gaps
Workshop

Flyer available in the 
CD-ROM Proceedings
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