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Products & Services are based on staff

expertise, library, and Points of Contact

Electronic Library 50,000+ references

Technical
Reports

Points of Contact
>4.500

Questions

Accidents

Journal Articles
Books

Presentations, Videos,

: Company Literature
Technical Software, etc...
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MSIAC Products - Tools & Databases

® Energetic Materials Compendium (EMC) — 1997
® Mitigation Methods for Munitions (M3) — 2000
® |IM State-of-the-Art (IM SoA) — 2002
® Fragment Impact Database (FRAID) — 2002

® Gap Tests Information Worksheets (NEWGATES) — 2002

® Cost Benefit Analysis Model (CBAM) — 2003
® Toolbox of Engineering Models for the

Prediction of Explosive Reactions (TEMPER) — 2005
® Safety Assessment Software (SAS) — 2005
® Bullet Impact Results Database (BIRD) — 2005
® Sympathetic Reaction Database (SYR) — 2007
® Cook-off Aggression Database — 2008

(HEAT — Beta Version )

® Shaped Charge Impact Database — 2009
(DARTS — May 2009)
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Energetic Material Compendium: EMC V3.4

® Current version (V3.4) released in April 2007

File | View DataEntry Forms Help

®* Focus on adding more data and formulations iy
(including current, in-service formulations)
@Damsheets

>1000 formulations (~800 in V3.2)
>450 references (~350 in V3.2)
_Double number of ingredient datasheets

5 ‘. (Fox-7) .
‘;- . . ‘ Synonyms: DADE, DADNE., 1,1-diamine-2.2-dintroethylene, 2,2-Dinitro-ethene-1.1-diamine. ' N eW I M S u p p I I ers C atal 0 g

(i NEWGATES

(51l BIRD

General
Fox-7 is a simple nitrc-amine compound ' I n CI u S I 0 n Of N EWGATES an d
based upon ethylene. Laytpov et al first
published the method to synthesis Fox-7 in the
open literature in 1998'.  Synthesis of Fox-7 HalN MH B I RD
involves nitration of a heterocyclic compound, 2 2
comm: ith mixed a

ommanly  with d cid, followed by

hydrolysis. Other alternative methods are () NATO AOP 26 Ed 2
available * -

FOX-7 ex

hibits a grea therm OsN NOs

- i greater ther

lower shock, impact and friction dimmino? 2 dini . .

1 damino 2.2 dnivoetyiene (FOXT) ®* Updated version of FRAID
(RDX, HMX, CL-20). Therefore, itis an

interesting candidate for reduced vulnerability

formulations.

ADN. pf

MSIAC BuMEMA, pdf

CL-20.pdf
Ingredients Data Sheets DA

Fow-7.pdf
HMF.pdf

New Datasheets can be ['Jhﬁ'ﬁ'gg;df 345 : I’eg |Stered ’ users

downloaded from the internet NTO.pf
palynirmmo, pdf
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Information Included in EMC

- Database Browsing

i | ...|...|...|| Aliazes
Name g 2214 B-2214 B
Lookup Formulation: |E=-22'I 4 Print | Help |
Componetts ] Performance ] Senzitivity Diata ] Generic Test Data ] Gereral ] Motes  Aeferences
References for Selected EM Al Fafarences
Reference | # =
L 10 LM 10
11 :
= 17 Title | The interest of Cast Platic Bonded High Explozives for lnzensitive Munitions: State
L af the Art at SMPE
(o 18
[ 13
20
: o Authars |sler, .
[ 53
[ E1
62 :
= 7 Journal or Proceedings ||ntermational Seminar on the Defenze Technology, Pakistan
M 23
[ 94
] a7
il 38 Date |December 1991
(& 93
i 108 Walume (b 28
] 223 FPage Mumber(z] |N,-',e.,
v v
View Data Tree INFORMATION RESERVED FOR MSIAC NATIONS ONLY M
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Mitigation Methods for Munitions - M3

A compendium of technologies/techniques for mitigating the hazard presented by
munitions

®* Version 1.04 was released in 2005
Increase in the number of examples
More and improved quality images (75% more)
20% more references used A

®* Enhanced search capability and key
wording

®* Review of all data to eliminate inconsistencies

®* 61 days have been devoted to developing an ;,r_._;,h
updated version of M3 in 2008 —

® 165 registered users
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Sympathetic Reaction Of
Adjacent Munitions

Search In M3 Np omponen
For Potential - — i
Design -
Solutions o T
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* General Data Access
. Prirst I
Method Description

General Information On Method I Additional Information § Specihc Examples i References

Example 9 of 18
(For the method shown abowe)

0 S - | > I
S pecific Example Deschption

Use of pumice as a buffer material. Pumice is a foamed volcanic glass (also defined as a white
rvolcanic rock with no odour) that comes from granitic volcanoes,. Pumice is a relatively
lightweight, porous, shock absorhing rmaterial which can be mixed with a hinder to provide a
castable composite. It can be used to absorb the dynamic shock of an explosion and prevent
sympathetic detonation of adjacent munitions. A series of tests were conducted on a variety of
munitions (155-mm Comp B filled projectiles, MK-82 and MK-84 bombs) to evaluate the
feasihility of using a pumice-filled container as a barrier to prevent sympathetic detonation and
propagation. Most of the large tests were conducted using pumice in its natural form with no
bonding material. The munitions were placed inside a container and surrounded by pumice.
YWhen a bonding agent was used, the agent served to shape the pumice and hold it in place
within the container. Both methods proved effective for preventing sympathetic detonation. [47]
[220]

Using buffers to mitigate shock/impacts and prevent sympathetic detonation (storage facilities or containers) .

FReferences for the
Selected Example

| &
47 =

220

154

Chek toView details
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FRAgment Impact Database - FRAID

LERE- i b
Safery =TS

® Large fragment impact FRAID SRy
database (~1700 results , scknowledge the contribution o
( ) Fragment Impact Database T

®* Wide range of
explosive compositions
munitions
tested parameters

Version 1.8

Problems/Questions: MSIAC or Pierre-Francois Péron
Phome: +32-2-707-5416 or +32-2-707-5426
Email: msiac@@msiac.nato.int

MINISTERE DE LA DEFEMNSE
L

or p-f.peroni@msiac.nato.int

DGA

2007
Select yvour Explosive & Click onliﬁ[ Vl . 8 r6| eas Ed
SYSTEMS in December 2007
: Number of Number of Number of
Version "
compositions results references
V1.8 86+Systems 1716 136
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e Tests:
Scale 1 (Full Scale)
Small scale

Numerical simulations

 Covered and bare
configurations

 Different types of
Impactors

« Variation in angle of
iIncidence

Bare
configuration
m Flat
Round
= Fragment

m Other

configuration

Copyright © 2009 MSIAC — All Rights Reserved



Munitions ==
Safety =

Datasheet Examples

. I TETRYL
2 |Steel
3 1
4 EXPLOSIVE COVERING/CASING PROJECTILE RESULTS
. . 5 ) . - . o (detonation
USNSIY | process | state [Mickness | diameter | 1ength | pature | snape | natwe |MCkience| velocky |diameter of] o detonation REMARKS REFERENCES
5 {g/icm’) i type L, IV, W, XDT, ...}
B 2.54 550 12.7 detonation threshold Data 4
7 1.5 porous solid 5.058 - - - flat steel a] F20 127 detonation threshold from reference 109 109
g 762 1150 12.7 detonation threshold
B.4 rnrm thick
5 1.52 7BG 762 detanation threshaold brass casing
1.54 - solid 7B 7B steel flat steel ] Data used for the 23
269 529 762  |detonation threshalg| _ d8termination of Jacab-
10 Roslund model parameters
11 1.52 539 127 detonation threshald E.4 mm thick
; hrass casing
263 595 12.7 detonation threshald
121 154 ; salid 76 76 steel flat steel 0 Etonation Thresho Data used for the 23
13 B.35 875 127 detonation threshold determineiien af Jereh
14 7.8 1200 12.7 detonation threshold] Roslund model parameters
) shape . MRL 38 rmm shaped charge 21
15 1.48 pressed solid 136 35 = 100 - charge jet copper ] 3500 1.5 detonation threshald Bia slvack iniieiian (see below)
16
1? - - -
18 1300 Flat projectile (tetryl covered with steel)
19 .
=0 * detonation threshold - 7.62 mm - ref. 23
=9 1200 1 & detonation thresheld - 12.7 mm - ref. 23 Y
22 #* detonation thresheld - 12.7 mm - ref. 4 & Furgos 5 A TUBES
23 1100
24| —
25| <Liooo _____/aclzs':‘:‘:" I
| E .
27| Z ooo a
25 'E
29 - 500 4
o
;| = % (3
il 700
32
33 -
34 600 T " STEEL 'WYTPALSS -8R Q0K
a5 Y = Cover thickness (mm)
a5 500 T T T T T T Reference 21
a7 1 2 3 4 =] =] r g
35
20
M 4 » [ Bare b Steel / | <

ht © 2009 MSIAC — All Rights Reserved
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Bullet Impact Results Database : BIRD

® Current Version (V1.2) released in
December 2007
[Conmmanse]
* Large database of Bl results (>2300) BIRD n
wide range of composition Bullet Impact Results Database .56mim
) . . Lhdmm
wide range of systems Fersion 1.2 o
145
fully searchable o
. . . . ELTTTTIR
® Comes with a Generic Testing Venhicle

Database

Information o
Test Vehicles

Problems Questions: BRISIAC o Pierre-Francois Peion

Phome: +32-2-T07-5416 orr +32-2-T07-5426
Fmai Imsiadc o msiac. nato. ant

or p-Lperonirimsiac . ato. it

2007

Version 5.56mm 7.62mm 12.7mm 14.5mm 20mm 25mm 30mm Ref.

V1.2 21 1194 1035 2 38 0 46 141 2336
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SYmpathetic Reaction Database - SYR

Munitions==SSes
Safery =TS

®* Excel database

® > 650 results SYR
* Wide range of S Ympathetic Reaction Database
explosive compositions Version 1.2

munitions / barriers

tested parameters
* Fully searchable

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

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

2008
: Number of Number of Number of
Version .
SYR v1.2 released compositions results references
In December 2008
1.2 101 670 109
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Supp ortu!gf:
Munitions:

Safety .-

SYR — Database Content

A B C o [ E | F G H ] o P Q R 5 T IMEE] X ~
1
2|
3
4
5 Donor (D) and Acceptor (A} Charge Features Mitigation Test Setup Results Infermation
Digtance | Distance | Distance
Energetic ExiEEl Care Caee Case Mitigation T DC'”'JTLSI‘C"'I ofS[;céT'uor .&.Sc:}g:pntir Initistion | Reaction
Munition ge Diameter | Thickness |Length ) gt Thickness . Configuration Reference General Comments
Material o (mmy tmm Iaterial Material cmm) (ofem® | Acceptor to to Mechanizm | Type
Skin Mitigation | Mitigstion
I I I I I I I I a7 1 ]
GTT (g Ez on sympethetic
4+ -
GTT P MITIGATION e on sympethetic
40 (Al DOMOR ACCEPTOR It
P CHARGE CHARGE —Emet_
GTT o lﬁz an Eym i
43 - 1
GTT (E Ez on sympethetic
44
o P Donor skin to Acceptor skin e on syimpethetic
45 (o mitigation to mitigation A=
105 mm M1 | o (rmm) fmm) high and 203 mm
[=0] il e star (canfinemeant)
skin noster
4 5" W38 Foan wozite side to danar
75 in the acceptor
iz box (B mortars)
B0 mm b ptor - 1 diagonal
MAPAM nert
102 =i on dravwings
configuration
LU-211ht % 113 LisLr LInkLTTEr e alk acceplors
103 g = Distance measured on a picture
164 16 rounds in & pallet configuration
- 35 SDT One on hany 1515 1 donor and 2 active acceptors inzside the
LU-Z11M EF 133533 155 135 aE0 Steel - - - 13 DEOT I Unbufiored 13 alb palet
104 Distance measured on a picture -

M 4 » ]y Front Page % DATABASE { Test Setup Diagram / References /

| ¢




SYR — Database Content

A [ B C 0 | E F G H 0 P Q R 5 T IMEE] X
1
2|
3
4
5 Donor (D) and Acceptor (A} Charge Features Mitigation Test Setup Results Infermation
Diztance | Distance | Distance
Energetic Exernal Case Case Caze Mitigation Miigstion DC'”'JTLSI‘C"'I ofS[;céT'uor .&.Sc:}g:pntir Intistion | Reaction
Munition ae Diatmeter | Thickness |Length ) Gl Thickness ) Configuration feferences General Comments
Material o (mmy tmm Iaterial Material cmm) (ofem® | Acceptor to to Mechanizm | Type
Skin Mitigation | Mitigstion
5 [~ =  [= ] = = = = Oy I ey [ ) e 1 [+] (~] [~ [~
PEXN-109 - One on One Ewvaluation of RS-RDX influence on sympethetic
41 Gy [Dyno RDE) 2D EE B ~ Iy b Unbuttered B4 reaction results
PEXN-102 One on One Ewaluation of RS-ROX influence on sympethetic
42 Gy (ADI ES-EDE) LG B =2 L Unbuttered B4 reaction results
GTT PEXN-109 190 66 953 =0T I Qne on One gl Ewalustion of RS-RD}F influence on sympethetic
43 (Dyno RDIE) Lnbutfered reaction results
GTT PEXH-109 12066 053 =pT Y one on One g | a Ewvaluation of RS-RD}.{ influence on sympethetic
44 (Dyne RDED Unbuffered reaction results
™
PEXN-102 2. . i} . one an One Ewaluation of RS-ROX influence on sympethetic
45 Gy [Dymo RDIE) 2D EE B I =2 v Unbuttered B4 reaction results
105 mm M1 | CompB(D) 17-10.2- I(x1] | OrneonoOne e S A DU TS
hell Pentolite (4) | °° 105 Iy ND(x1) | Buffered |- G
[=0] s erehte i Steel plate behind the acceptor (confinement)
One on One Roseane: 3601 hooster
4 5" M35 Firsrenex 1100 114.3 - Undefined - ... |9 Shell burst open one the opposite side to donor
Bufiered S
75 Mo fragment penetration in the acceptor
; - Test performed in the logistic box (6 mortars)
&0 num resin and nclicated : Qe on hany 14 1 donor - 1 adjacent acceptor - 1 diagonal
PEXN-110 [=11] 10 1583 o4 min - - bt fewy Undefined I 14 :
MAPAM Buffered a acceptor - 3inert
Sl G0 U2 Charge festures messured on drawings
102 spheres adjacent g g
16.4 & rounds in & half pallet configuration
Y .
LU-211M ¥F 13333 155 15 560 | Steel - - & S0 I - 1515 1 donor and 2 active acceptors
113 DEDT Unbutfered alh . h
103 g Distance measured on a picture
164 16 rounds in & pallet configuration
- 35 SDT One on hany 1515 1 donor and 2 active acceptors inzside the
LU-211M EF 153535 155 135 560 Steel - - 13 DEOT I Unbufiored 15 alb palet
104 Distance measured on a picture

M 4 » ]y Front Page % DATABASE { Test Setup Diagram / References /

C ight © 2009 MSIAC — All Rights Reserved
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SYR — Application Example

Safety . b

e Influence of mitigation width on munition response
127 mm US Navy shells filled with Composition A3
Steel mitigation - 38 mm or 76 mm width
Shell response evaluation for various mitigation thickness

MILD STEEL
R R f [ vAnAee Tccuess
10~ S0.8 CM1 HIGH
mﬂ RECEIVER
i FROJECTILE
10 GRAMS]
COMP C8 1N
FUZEWELL N
Mitigation ~~._
[ 38 mm width
_j BN 76 mm width
[
:-- 1= 2.5 C_Ill-] ;E;'M TNESS FLATE
Lateral Thickness Number of detonation results/
dimensions (mm) (mm) Number of tests
3 0/4
38 mm 6 0/1
9.5 0/1
3 2/3
76 mm 6 2/4
9.5 0/3
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Shaped Charge Impact Database - DARTS

®* Excel database

* Additional databases on DARTS
Shaped charges
Generic test units
® Pictures describing the setup and the
results for most reported tests

® Fully searchable

A

Database of Ammunition Reaction
Trials to Shaped Charge Aggression

Version Beta

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

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

2008
: Number of Number of Number of
Version .
compositions results references
V1.0 to be released
in May 2009 Beta 18 50 10
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Database Searching Tool

Safety . b

BIRD FRAID
* Available databases for all IM tests in 2009 Pullecmpact el Dasahane fragment mpact Dattbise

Version 1.8

* Another database related to gap test results
(NEWGATES)

* All databases in Excel format with similar

N or p-Lper
h - t t 2007 200
SYR DARTS
SYmpathetic Reaction Database Database of Ammunition Reaction
Trials to Shaped Charge Aggression
Version 1.0
® N eXt Ste p Version Beta

E Ty
iy

Development of a search tool to gather
quickly information available in all the
databases

Search with one or several keywords,
headings

NEWGATES

NIMIC
Excel Worksheets on GAp TESts

HEAT

Version 1.6

Results in an Excel workbook (one or
several worksheet per database)
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MSIAC Toolbox of Engineering Models for the Prediction of

Supporting'

Explosive Reactions (TEMPER)

File Tools Help

] Quit

Stimulus Mitigation Structure Models @
|Flat End Rod j |.-'1‘-.ir j |E|:u'-.:'ere|:| Flane Explogive j |

Flat Copper Fod 4 mm.tst - Air 0 cm thick. bt PE=9404 with 12-5 mm steel ~ Jacobz-Rozlund Wi

Flat Steel Bad 10 mnm. t:-ct Air 1 i thick. bt PE3404 with 1ram Steel txt

Flat Steel Hod 14.3 mm 2 A 10 m T hick. tat PE=3404 with & mm Steel txt

Flat Steel Hod MBT Fh:ur'u:l E Air 30 cm thick. kxt PE3404 with & rarm tantalur

Flat Steel Fod MBT Round E Temporary. txt PE=3502 with 12 mm Steel.t;

T empaorary. txt b PE=M 109 with 10 mm Stee]

- - - Remove | Clear |

Diarneter, 0.07143 Thickness, 0.00 Thicknesz. 0.01 A

Welocity, 2530 Characteriztic_dimenzsion, Optimization of Model

[nert b aterial . 0120 Parameters

Steel-M ok ame Imitial_ternperature, 298
[mert baterial |
SteelMoh ame w | Save Scenano

Mew ‘ Delets ‘ MHew ‘ Delete | Mew | Delete ‘ Run!
TEMPER «2.0 9.2
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TEMPER

Munitions =SS,
Safery =TS

®* MSIAC in conjunction with DGA (French MOD) have been
'?'E(Ia\;lllg F:ilccess to a French software program called

* Alibrary of empirical and analytical models dedicated to
ammunition safety. It has the potential to become a
reference tool if resources allocated

®* MSIAC acts as a focal point to ensure coherence and
availability. Users can develop custom models or enhance
existing ones.

* TEMPER is flexible to afford multiple developers and
therefore save time and money

®* TEMPER is documented to ensure ease of further
developments and ensure consistency

* TEMPER main features include

Librar?/ of threats, models and parameters to run the
models

Ability to select threat/mitigation/structure/model
Ability to perform parametric or stochastic simulation:
Ability to draw curves and save results

Velocity [m/s]

TEMPER v2.0 - LAPEBIE (DGA) - MSIAC
Ele Inoks Help

Diameter, 0.0743
Welocity, 2530
Inert Material ,

Ir‘vilial_lamperatule, 298
Irert Material ,

L I Quit
Stimulus Mitigation Structure Models @
[Flat End Fiod | = |covered Plane Explosive | | =]
PEXS404 with 1255 mm steel & | |JacobsRashind Vim
Fl ith 1 .t
=
=
B
Temparary.tst i)
R Cloat

Optimisation of kodel
Farame ters

N | Dilate Ne ‘ Delete | N | Delate Fiun | |
TEMPER v2.0 9:22
4.0E+03 \
— Detonation Threshold - Cover Plate
Thickness = 0.01
3.5E+03 X Initial Stimulus
\ O Residual Stimulus
3.0E+03
2.5E+03 - &
2.0E+03 -
®
1.5E+03
1.0E+03
5.0E+02
0.0E+00 T T T T
0.0E+00 1.0E-02 2.0E-02 3.0E-02 4.0E-02
Diameter [m]

Copyright © 2009 MSIAC — All Rights Reserved
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® PBXN-110 has been selected as a candidate for the development
of a new warhead with a steel envelop.

®* Which IM level can be achieved with this explosive?

. Database Browsing

H|q|p.|p|| Aliazes

[Formerly PBXW-113 Il

Components | Performance ] Sensitivity Data] Generic Test Data I General ] Motes ] References I

All Compornents

Name IpPBXN-110
Lookup Formulation: ||:|b>cn-1 10
Attached Components
Component Mame | Fercent I
| 4.4-Methylenshis 0.05
|_|DETDL 0.0
HDETS 0.1
| |Feda 00015
| |HM [bimodal] a8
_|HTPB h.3a
E M C | |ioP 533
_|IFDI 051
|| Lecithin 0.7
_|PMPI 0.49
Wiew Data Tree

Print

Help |

Name [DETS

Aliazes [Dibutyltin sulfide

Lookup Compaonent:

Formulation Dengity 168 Unite |giem3

Copyright © 2009 MSIAC — All Rights Reserved
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Safety .

Humber of available gap tests results 50% SSVraterGT results ISGT results HOL-LSGT results

|”:| o Incident | Critical e Incident | Critical o Incident | Critical
rhod co . length Initiation | Initiation | number length Initiation | Initiation | number length Initiation | Initiation

[gicm3] [kmis] Pressure | Pressure | of cands Pressure | Pressure | of cards Pressure | Pressure

NEWGATES ottt o5 oo™ "o Wi ™5 e "B " e o

FEXMN-110 1680 2470 1.270 - - - - 154 3912 36T 415
PEXM-110 1620 2470 1.270 170 23 .21 = = 178 4521 289 308

PEXM-110 T 1800 Y 1905 3700 150 27 4.0 = = = =

PEXM-110 {Dyno RS-HMX) 1 1es0 | 1305 3700 110 36 547 - - - -
PEXM-110 (Dyno) 1850 14805 3700 - - - - 172 4369 2.80 E61
PEXM-110 (Bofors) 1.6E0 1408 3.T00 = = = = 150 %10 3ET 4.4
PEXN-110 (HAAP) 1670 1408 3700 = = = = 158 4038 343 435
PEXM-110 (HAAP- & manths old) 1620 1408 3700 - - - - 156 3962 3ET 448
PEXM-110 (Bofors- € months oldd) 1620 1805 3700 - - - - 168 4013 348 436
PEXM-110 (Dyno- & morths ald) 1640 1408 3700 = = = = 173 4394 236 35S

Donor (D) and Acceptor (A} Charge Features Mitigation Test Set up Results Information
Distance | Distance | Distance
. External Case Case L Mitigation Bemar S =k il & e .
Munition Er:::s:;'r Ciameter | Thickness |Length M(;ta::al Mh:g:tr';:? Thickness (g.rcpm’J Acc:teoptor & I::Enor Accteoptor Configuration M:cr:tf;::;zm R'?;T;:n Feferences| Genetal Comments

SYR tmm) tmmy | (mm) (mm) Skin | Mitigation | Mitigation
[~ [~] [~] [+] [~] [~ [~] [+] [+] Gomfe] Oomdf.] Cmmif | [~] [~] [~] [~] [~]

Plastic
resin and it
&0 mm one on Man 14
BAT &M FEXN-110 G0 10 153 B4 mm - - - indicated Bufferad ¥ Undefined I 14 b Mortars in their logistic container
steel but close Charge festures measured on dravwings
spheres
12.7 mm bullet impact
TESTED SYSTEM THREAT TEST REACTION LEYVEL
Energetic Case Case Firing Burst | Burst
S!slenr BT | BLGE Config Aim point il F_.Dmt Material at thlt_:knes$ at Material at | Design. L range ¥ impact or Timing Proc. Tspe | Tape | Tope | Type | Tope MR | Other
Designation of Test Item Design. Aim Poi Aim Point Aim Poi [mis [mis si 1 ] m v L
BIRD = [+ =] =] =] [x] AmPoini 7 " inmy [v] AP (7] [+] ™~ ] Sing'o] (my = = = [~ [~ [~ [~ [+
2,78 inch Rocket Warhead MK 146 Mod 0 FEXMN-110 250
[HYDRA-T0) us d B Fuze Booster MK 436 Mod 0 FPEHM-T Steel Gl +i-E0 E MIL-STD-21058 !
2,78 inch Rocket FPEXM-110 80
[HYDRA-7O] Uz W =] ‘' arhead Center MK HE Mod 0 [Cast] Steel AP fnpes E MIL-STD-Z105E 1
E0mm Mortar Shell CH ] E \\g;:f;d M1 F AR FPEXM-110 - Steel o - - 860 +/-E0 5 - MIL-STD-2106E 2
wharhead FEHM-110 850
E0mm Mortar Shell CH BUR E Booster M1aF AR PEWN.E - Steel AP - - +i-E0 s - MIL-STO-Z105E z
Uk Steel Tube R GTU =] Center - FEXMN-110 4 Steel AR M2 ??ﬂ - - 5 - EIDS 7d)ii] Test 3

ight © 2009 MSIAC — All Rights Reserved




EXFPLOSIYE

COYERINGI/CASING PROJECTILE RESULTS
density thicknes | diamete | length incidenc | welocity CIELT ] [detonation REMARKS REFERENCE
fcm’] process = [I'I'II'I'I] . [I'I'II'I'I] [I'I'II'I'I] nature nature . [_] [I'I'IfS] or side no detonation
lg mm] | type W11¥, ¥, XDT
Test according to
MIL-5TD-2105 B 46
conical [alternate best procedurs #1) 47
FAEXTMO | cast-cured =olid 406 BR.12 199.90 =heel 4o sheel 0 1829 127 type I Target: UK stesl pipe for EIDS bullet 48
(16 g] impact test [see below)
worst result over 2 tests
haped charge spolication
conival 2050 143 type ¥ Uil L bt
. i explosive composition af the 128
- cast-cured =olid A1 B =heel 160 sheel 0
(126 ) HYORA-T0 rocket [see below)
g e i type | STARAG $496 fragment
Test conducted in accordance with
MIL-5TD-2105 B
Madified Maturally Fragmenting Test
. -
| soid | es | amme | wsz | s [FERDF| c |0 | BF | e ueell ) it v P S
SYSTEM INFORMATION THREAT TEST REACTION LEVEL
Tested . . i
System System Tested Caliber Energetic Burst or Type | Type | Type | Type | Type Velocity
N Desianati Clas. It Item i Material Si Proc. | 0 M I iy NR |COther| Ref (m/s)
ame = esigna |or=v— [~ enr: Design[~ mmi: ateria = |ng|r: = = I[: i: \f: = [~ [~ [~ m/s|
PEXM-110
E0rmm Mortar Pl AP 2 Givld, AR - B0 PEMN-G = 21058 1 bl
WD 4118 Mk PEXM 110 2504
ArARA AN Alhd-1 2048 AN F 0 Mod 0 127 PR 1 B 21058 2 100 2540
2100 - -
x detonation - 13.15 mm diameter
. [J
2000 1 e no detonation X
x detonation - 20 mm diameter
1900 -+ . -
® no detonation .’
.
1800 1 - - - Jacobs-Roslund 13.15 mm o
X
- - - Jacobs-Roslund 20 mm “
1700 - . .
.
@ 1600 P X h
& e .
é » . - L. -
4 . -
= 1500 Ko .-
= . P
o -
S 1400 - T
2 .’ -t °
1300 | . .o o
L0 X PR
R ,° X -
1200 - . . . )
L Determination of
1100 4 5 ° °.
. e
.- Jacobs-Roslund
1000 A .-
0 . .- n del t
900 LB model parameters
Lo Steel thickness (mm
800 T T T T T T T T T ( )
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TEMPER v2.0 - LAPEBIE (DGAJCEG) - MSIAC

— E Example of TEMPER Simulation Result

Stimulus Mitigation Structure

s with FRAID Input Data

f e | USE@ OF Jacobs-Roslund model parameters to
estimate fragment detonation threshold

1.0E+04 -+ 3 ) B
\\ ——Jacobs-Roslund VIim : Dimension

|Flat End Rod

FEM 103 wit mm S|
abwn 110 with m steel b

- Velocity - Cover Plate Thickness
=0.014

——Jacobs-Roslund VIim : Dimension

9.0E+03
TEMPER 120 \\ - Velocity - Cover Plate Thickness
8.0E+03 =0.012 ’

Jacobs-Roslund VIim : Dimension
7.0E+03 - Velocity - Cover Plate Thickness |
=0.01

Jacobs-Roslund Viim : Dimension
6.0E+03 \\ - Velocity - Cover Plate Thickness |

= 0.008
5.0E+03 \\ X Initial Stimulus
4.0E+03 - \\ O Residual Stimulus
3.0E+03 N\

TEMPER

Velocity [m/s]

2.0E+03 - @
1.0E+03 =
0.0E+00 I I I I I I I I I
0.0E+0 5.0E-03 1.0E-02 1.5E-02 2.0E-02 2.5E-02 3.0E-02 3.5E-02 4.0E-02 4.5E-02 5.0E-02
0

Diameter [m]
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« SAS is atool for the development of Safety
and Suitability for Service assessment of
munitions. It assists the user to:

— define the common threats to the
munition

* The life cycle of the munition is developed
using AOP 15 Annex A

« Environmental constraints are input based
upon the user requirements

o SAS will identify relevant standards and
make them available

« A report of all identified trials documentation
can be exported in Word Excel or TXT
formats.

« An electronic document database of Current version released
international (UN, NATO) and several January 2007
national standards applicable to munitions is
Included.
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Munitions =SS,
Safery = ne

A tool to help calculate the cost differences
of introducing IM into service

* |t can also be used to calculate the cost of ownership of a [z
. ot MESIAC
munition

* CBAM calculates cost differences by:

— Aiding in the creation of a life cycle for a munition type
» Life-cycle Tree creation component

— Providing a structured method for compiling cost data
* Modules to account for cost differences arising from:
— Risk Assessment & Direct cost

— Calculates cost by means of a Monte Carlo Simulation
 Takes into account the uncertainties

e NIMIC
e MSIAC

No Of ey = 42 Iem Mo = 25 Use Restricted 10 NIMIC Nations ONLY
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