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sopporiiR General Information on IM Databases

Safety

Slow
cook-off

E}N@Dﬁw

BIRD

Bullet Impact Results Database

FRAID
F ra g men t Fragment Iﬂ.lpll(‘! Database
i 1.10
impact

-->\§TF‘ n

Fast
cook-off

SYR

1 SYmpathetic Reaction Database
Sympathetic rpge

reaction

charge jet
impact A

-

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




IM Databases Characteristics

Suppnr;gﬁz}t
Munitions =%
Safety
Shaped
charge jet
impact

Fast Slow | Bullet | Fragment [Sympathetic
cook-off |cook-off |impact [ impact reaction

Database name HEAT HEAT BIRD FRAID SYR DARTS
and version v1.0 v1.0 v1.2 v1.10 v1.2 v1.0

Number of 100 100 | 200 111 101 86
energeUC materials

Number of test 239 223 | 601 2003 670
configurations

Number of 96 40 141 175 109
references

Number of pictures 0 0 0 120 200

e |IM databases toolbox:
Unigque
Useful

Large scope of applications:
Design Procurement

Modelling Testing




SYmpathetic Reaction Database - SYR

SYR

SYmpathetic Reaction Database

® > 650 results

® Wide range of
explosive compositions
munitions / barriers

Version 1.2

® Fully searchable NATO

OTAN

Problems/Questions: MSIAC or Pierre-Francois PERON
Phone: (+32)2 707 5416 or (+32) 2 707 54 26
Email: msiac@msiac.nato.int

o1 p-f.peron@msiac.nato.int

Number of Number of Number of

Version "
compositions results references

1.2 101 670 109
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SYR — Database Content
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SYR — User guide

Munitions Safety Information Analyes Cenrer E MSI Ac

!\-hlmtiﬁi;rk :
Safety

Centre dinformaton et d'analyze sur la séennté des muaitions
MSIAC)

MSIAC UNCLASSIFIED - MSIAC © 2008

L-149

Explain the organization of the database
and its taxonomy

SYMPATHETIC REACTION (SYR)
DATABASE VERSION 1.2

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

by

Dr Pierre-Frangois Péron
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< First Application Example:
i el Bullet Impact Testing on Mortar Warheads

Safety

* 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

o Search using BIRD (Bullet Impact Results Database)
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< Second Application Example:
i A IM Explosive Filling for a New Warhead

Safety

« 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

e 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

sCoO

Acronyms description can be reach by clicking on the comment syimbol asszociated with each column title cells

Data can be zorted by clicking on the downwward arrowe associgted with each column title cells

SYSTEM THREAT | RESPONSE
|
- . Test
Hix. OF . . . Air Level

Munition Munition Type of tem - Item Main E"e.l getic Mitigation Device Heating Hbs. - Space Type F‘_rpc. b {Link to
. . _ Cfo. Materials . Rate |Heat | of | TC Loc. ) of Link of .

Type Designation Hem ina Pos. . Thermal Liner - - Widith Detailed

{Link to EM) {*C/hr) TC Support | to || Test
Test (g Pro Response)

ol

e

= E G FE B [ El G GE G F F
Fuze-hody connection
designed to break to
B0mm | B0 mm Mortar ALUR 1 B v | PEMM-110 | PEX release pressure 33 |EcF | & | somm Mo || 2 W
Mortar [ PSR T —_ Loy confinement with ' -
the plastic resin matrix
of the body
. 275inch rocket
é;:i; warhead W 1 L PEXN-110 | PEX Meff;’r'ﬁeb;;: d:gfﬂ::ze 22 | |\ 200 ME W
(k1 46 Mod 0
. PEXM-110in
Missile Alr | AMRAAN AR WOL1B_ | PBX Verted fuse MB || 2 L
to Air Alkd-120 —— W
Wiarhead
o Body lined with
Mizzile Air [ Storm Shadow (Precursar 1 B H PEXM-A1 10 PEX |nsulat|!'|g material Y
to Surface f=calp EG E— Detaching closure
charge) O 0 ook




2acond Applicatic aAMPIE
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Safety
@, C @, . . - = . @, @, . , E
N IM Test Results o
Munitions Mitigations
FCO | SCO| BI FI SR
Fuse-body connection designed to
60 mm MAPAM break to release pressure
Mortar Low confinement with the plastic

2.75" Mk 146 Mod O
Rocket

AMRAAM
AIM-120

Storm Shadow/
SCALP EG
(Precursor Charge)

IV IV

U: Unpacked P. Packed
* Bare charge

resin matrix of the body

Polymer nose and base adapter

Vented fuse

Body lined with insulating material
Detaching closure fixings
in cook-off

T: Tactical (in launcher)
** py analysis
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suppory 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




Conclusions

Test results databases available for each IM threat

Large number of test results collected over the yea

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

Design

Modelling (illustrated in the paper)
Testing
Procurement (illustrated in the paper)




IM Technology Gaps
Workshop

Reducing Effects from
Shaped Charge Jets,
Fragments and
Explosively Formed Projectiles

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

Dutch Defense Academy
The Hague, The Netherlands
20-24 June 2011
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