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substantially reduced sensitivity and | ow flanmability
and a nethod for its manufacture. Mre specifically,
the present invention is concgr-ned with an expl osive
conposition definable as an extrenely insensitive

det ongt @ Eﬁsﬁivwﬁ?ﬂ% TIN@'\SUBSTANCE

Regul atl ons the Transport o nger ous

(often ref ermMEaaion}Fonam@el\mw)EAcmf ied in
Cl ass 1.5D. BACKGROUND OF THE | NVENTI ON Hi gh

per formance expl osive conpositions are |ong known. It

PERLPFOT @Imm\fmﬂ@warchers to find new expl osive

conposi tions ich can be defined as |ow inpact and

shoc kTﬁ§ gaésteh’t’ irfvéenfibd rEFﬁ‘fésf fo hbbig.c Eﬁ(fhe be&§bstantially
of fer ener gy expl osive perfornmance. onblnatlon

wdutbd Smsmmp}e ahd ésw dfahenabibitybed asuethioddbt ts tyanmfacture. More
applied in arnor nmopdul es as well as greater
negiiseadlys dhe mresend IRvHiomts eencsryed writh gr explosive composition
eri.oratin the veral I..per.f or nance
Ssﬁl?aé%a o et e o8 e "ﬁﬂ%é@%ﬂ%@ PR ffcgrding to
exp gﬁla‘ﬁoﬁg 9BFEdd FRanspPR ]9 % | A dgﬂ@ﬁ%féﬂ'écﬁ/to as the

Ive conpositions'is at ent

br8fda BEOL'Y, @ldssifledltin @hask SGDOSI ng a mat eri al
conprising an explosive in an anmount of 41-85% an

addi ti ve sel ect ed fromthe group consisting of zinc

[ fl
BAEke: Wﬁﬁ%ﬁt@ﬁdenum ane

suppressant phosphat e ester, cal cium formate,

anti ;’gﬁg% g, ﬁ%ﬁn geempgwmvemmqﬁmawwoﬁgm&qt has been a

trih and or ganophosphorous diols I nTan anount
gbalFoh téscarcheds tu finémeooaysosine csaimxsit&ﬂlsfwmnhtdaﬁ be defined as

oup consi st | ndOk,Of pol yur et hane l |c pol yners,
gmsmm@fea@%sb@ penpItiiy 8nd dewl Heam iliye nevergeless offer high

energy exploswe performance. A combination of these properties offers higher
survivability when applied in armor modules as well as greater transportation and
handling safety, whilst not deteriorating the overall performance, when compared
to readily available explosive compositions of similar energetic properties.

One example of low-flammability explosive compositions is disclosed in
US Patent No. 4,861,397 to Hillstrom disclosing a material comprising an
explosive in an amount of 41-85%, an additive selected from the group
consisting of zinc borate, hexabromobiphenyl molybdenum flame suppressant,
triaryl phosphate ester, calcium formate, antimony oxide, ammonium phosphate,
aluminum oxide trihydrate, and organophosphorous diols in an amount of 9-41%
and a binder component selected from the group consisting of polyurethane,
acrylic polymers, phosphate ester-vinyl chloride latexes, cellulose acetate

butyrate, vinyl esters, styrene-ethylene butylene block copolymers fluorinated
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6-39% all of proportions being on a % by wei ght
basis. US Patent No. 5,080,735 to Wagner discloses a
cap-sensitive flexible explos2ve conposition of
reduced flammability conprising a finely divided

SIAPRANTL  ANEPEXRr Q5T VR ﬁb@eﬁkiﬂ‘ﬁiﬁ? 8k 1%rltatd9<‘é§ YR85 fmount of

bi nder sSyst em whi ch conpri ses uori nated el astoner,

64399 xallioEpaspottiowy boiag ed actodst weigls basidnm xed with
from about 10% t o about 30%‘&)/ ght of a conpatible
fI ameUSePatepbiNonai0i 55, 1o Weepers distases shicapagasitive flexible

t| anals%%qa cL Osﬁflg‘;gﬂl act v okpgm}ggléﬁlbgafl}q%ﬂwlded cap-
é’%ﬁlbs& %58l rldike Pe@%tﬁﬂlﬁ mefic Biddr &y Wbt Which comprises
ast er than g

terateat whi ¢ e explosiv

& Plpeisiatddoglagoler por mixthry of flabdnhatet olsste:R8rE hdindkéd/ with from

avai l able and is known as LF-2. The conposition

ahag) K¥edoi abouh 8 078 by Pecight of @ ecampatibleflame retazdasd material, a
sensi ition.. The te

338 Finphessints nd: GBO I BrorQemDLI: SCBUPR RGPy the binder
N5t 3o, MR8 SNER S felidn Sl wBNTRORERL #d harden at

4 r&e whizHls traneethahake kite o whickHRS 8x bav@mpm@oﬁ ill burn.
UN Regul ations for the Transport of nger ous ‘Goods.

This majeriad isveomsmepnslly availabie end tekinden ae &f-pl at es of
a casi,ﬁtte of a.reactive arnor npdul e, cauyses th
pI at e3he cmBYHeR disclpsad in e dépohaterbns %@memds as stated

Rl e\gltlfx Iba\r/ gg}})(%s n%%iﬁy}%?%@%g%bog}%% 5%% @dseﬁzg%tzven %omposmon

@éﬁﬁéﬂ at fbstinkd deb@fable/ Wlﬁhfgﬁb?ec%éd §& 1§ﬁ1@i'6ht15‘y€ ausfclfed No. 8
excessi vely sensitive and fl animabl e expl osi ve

detopater tat anson fixak sististemct |camdiivnsi i.y. &anbsteack tlassified in Class
i gnl tion_of the explosive even by small or nedi um

EAD argordimgdarldN R@g%@w&fﬁé theprasspoid of é?ﬁ@?eg@rwsaﬁood&
For aDEHPRIERL, Boho fRRnREPIds Al S RS i e of o
1?3%9? 'g%’llﬁgﬁ gﬁ%glz% ﬁ(%@‘@?sg?ﬂé P8t ecoCiﬁglﬂB@é h@Pesulf §RH&MD ation, and
thus scatter (break) the jet caused by a warhead hitting the reactive armor
module. Some major problems associated with reactive armors arise from the use
of excessively sensitive and flammable explosive compositions. Excessive
flammability can lead to ignition of the explosive even by small or medium
caliber threats. In case the explosive composition burns, a potentially dangerous
result may ensue e.g. for a vehicle's crew, because burning of the confined
explosive composition may cause detonation, creating some serious hazards for
personnel in the vicinity of the vehicle. Moreover, burning increases both the

visual and thermal signature of the protected vehicle and further, the fire is likely

to consume the entire explosive in the particular armor tile and may even spread
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burni ng i ncreases both the visual and thernal
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fireis likely to consune the entire explosive in the
particular arnor tile and may even spreadto adjacent

tiles. Cbviously, a reactive-arnor tile in which the

expl osi ve conposition has burnt, offers no protection
fROAdRRIent AR (ﬁdﬁé&‘?}/t A 8alctive Qut86r QB! BSWiBich the_explosive
conpositions are not Tully satisfactory and are either
taapositianthas dosit] offersaro plovekioneapminst ehagaichdrgs threats.

burn and/ or detonate at some undesired conditions and

furt h@(ch@rayxnl@séfemmwmm Peynagy rfyﬂyéatlsmtqa% @ndrire gither too

FhRE aeh SRt %Q&Fesreg}?li%rsnraiﬁ S ey Bt Aodiar giptongte at some
hﬁdéslli}gﬁ Joﬁiﬁlt sPRRerRthel Bf: t | on I Fxhﬁ‘fégfbtrg?ﬁ?f ﬁal or mechanical

provi de an ex 0SI ve conposli

prpeehss, ldrpacﬂféxsﬁ@ﬁk déffhusitidsvaind 1Bntatiew id QHﬂﬁtprbpimtlon and
whi ch conposition is classified in Class 1.5D

apinationg to UN regul ation, i.e. a conposition

SR et AR B —
i gb@ﬂ%haldfy bgﬁhﬁallﬁu%ﬁ\éd nﬁ)_%h SW&N Egﬁl:ltm and low
Ing to t resent nventi er e provi

ARmexdYiRg), WehieBn®aapddidon hg\dlmﬁ’%(ﬂﬁhf@l@@m‘l'ﬂ) |e@0()rd1ng to UN
sensitivity, low flammability and a high
muﬂatm iiriguA soimpgsitianedefmable tkhan extremeljeinsenkiktize detonating

Sibstare PSS 1 e PorPataH F G L UP BRI,

performance as conpared to readily avail abl e expl osi ve
conpositions of simlar energetic properties. The

SUM YA R (A TTEDE INVENJdOMNncerned with a net hod for

manuf acturi ng such an expl osi ve conposition and

appl i Agcousting f or theepm’selstamvmwpogﬁcneoms prewided an explosive

SUBBOSHioh g SutEsmiBb iy (ISR (6% Banpiatilpyd a high
éeQP %ﬁﬁéﬁsmgcpﬁgegﬁéﬁ MRk R Helsitiblk %%1?'&1?&& extremely high

pressure/energy conditions, e.g. striking of a jet warhead, and offers high

performance as compared to readily available explosive compositions of similar
energetic properties. The present invention is also concerned with a method for

manufacturing such an explosive composition and applications for use of said

_ composition.

The composition according to the present invention is of substantially low
flammability, i.e. it is not easily ignitable by conventional means (such as black
powder, small arms, projectiles, shrapnel, etc.), however once ignited its burning
rate is significantly low (almost as a passive material) and its self extinguishing
rate is significantly high. In any event, the probability of burning-to-detonation-

transition is negligible.
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extinguishing rate is significantly high. In any

event, the probability of

bur ni ng-to-detonationtransitidn is negligible.The
conposition according to the present invention is of

subst ah¢ ialripbsitRit #L8AL b e plestt ROBRIORE ¥ dibstAtially low
series 3, 5,5 and 6 according to the UN regul ati ons.
sarsitevignpl.e, colplieconpili tesbedes @, dbhgnto6 t fwopdiagettt the UN
invention_is not cap-sensitive (test 5(a)) even under |
etatinag. Eenexemples the semngsiticabaecording to the present invention is

S50 1750 et SEI LR LRY (BRTLS: hafSRhubte in
B8040 4 R 190 Bt 8, 4t s  passive
flags il filh egtermal Giregsst{tsD6(d).DS) according to UN

regul ation. According to the present invention the o

expl ol lightcoirthe siboverthe sepriosgpmasosdingde sheRrisisesl ingention is
terials, on fire retar t terials and a

SRaERd i b5 SRATDS) agtrrde & CRlKeet 08 For

obt ai Ri [ j ri.e .

o0t B ARSI OV, SRSl SRR AL SApI S SSIRARNER comprises

bhe ot ofRe @Rbosive niteAXIR] @Bk VEr GIBOSHS k&iBrdhe rhitetilR and a

followi ng ranges, as follows: Explosive material/s

bindssoand| aptienalyy eoaral anthérs atdithes Yot dbitmiderg 20w 8% desired

vol The explosive material/s may be selected froma

BYW6H Sonpri si ng pentaerythritol tetranitrate (PETN),

cycl o1 i et S ASM| g edue
c o GRS S DR PLRRE RS 2 Pl FRE Bersepaes of the
it rtissegre iyt s pisigisngs, o oo

ot her such explosive, or mxtures thereof. The one or
nore raw

Explosive material/s ........cccevvevevenieiciininrcinecincnncncnnnns 42-58% vol.
Fire retardant/s........occcoeeerveniienenniiensceneerees e 15-26% vol
BT ..t 20-36% vol

The explosive material/s may be selected from a group comprising
pentaerythritol tetranitrate (PETN), cyclotrimethylene trinitramine (RDX and
reduced sensitivity RDX), cyclotetramethylene tetranitramine (HMX and
reduced sensitivity HMX), trinitrotoluene (TNT), nitrotriazolone (NTO), CL-20,
FOX-7 and any other such explosive, or mixtures thereof. The one or more raw
explosive materials may be in several granulations.chosen according to the
desired final properties of the explosive composition.

The fire retardant may be selected from a group comprising boron
containing compounds such as zinc borate, boric acid, ammonium fluoroborate

etc.; phosphorus containing compounds such as phosphate esters, ammonium
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sel ected froma group conprising boron containing
conmpounds such as zinc borate, boric acid, amoni um
fluoroborate etc.; phosphorus5contai ni ng conpounds
such as phosphate esters, ammoni unpol yphosphate, etc.;

takni el I C
RONDASIIER: kR ol 0 cRARN TR TRAINAS RN BURG, AStrocarbon
gompoaidsistidinas deadirodbdithehiy] oxzide sDBIDRO),asith il ivithout radical
oxi de; hydrated materials, such as alumna trihydrate .
stabilizerspagiinds iasmanEmpaiyatoxidest bydraged materiglhepidiyces alumina

st (A TR Raeren st st grdians (b s e retardants
qu(l)‘)(,ﬁgﬁ theTﬂ@ﬁphﬂQ re??ﬁér@& sel ected froma group _
conp nopl astic

rising ther pol yners, such as Estane(tn),
Kr at oriHembindet weyebé tanheropRR{it Mr Wetmosdic %olg'hm;tp The binder
thernosetic polynmers, such as pol yurethanes (e.g.
HBpBbe Ceedented ey, gretup. ):pnm{;mg feeryddadtisx @ngsners, such as
PDIV5) tc. . conplihance wigh US | anws an .
s§0e a“%,ilgwgorhny FEIP&E& e G e BF BLLOWD egﬁssrmmﬁg@c polymers,
tal e [TON S | .
STt R Poft AR, (O8RS o PR BRRL S s B blshiiytsiloxanes
Ml g@. to the present invention may contain a
taggent agent selected froma group conprising
Et hyl dneogiplianke dvith UiSalasvs(dadsgnlations any plastic bonded explosive
2.3-Di met hyl - 2, 3-di ni trobut ane ( DVDNB),, . .
Q%BX_) DEHG SPRVR 8| tasgant (algent\,{\f@; detggton by security sniffers) and thus,
rt ho-4MNonani t rotol.uene JVNT. et ¢, i ) .
Bt BRRGNEoRbBO TPl Rely 0F Bt ifPBlo may contain o
R 4| | f6hent ablP e okpRaRe SERBIMRE lycol dinitrat
di ferea tﬁggtﬁ%g%ifgﬁlg. Tf%gépripgr?glﬁ% mag ]gte}%itln p:)gvv%j,%? it
G GDINj 2¢B-Danethtt2, B linitsobupoes(DIVEONB ) aptdra M oh britrotoluene (p-
ions of the invention cross-linking inhibitors

conposi t
b@r}%p@m qrtho-Maenawdptoluens eV akfphat i ¢ phosphat es.
A sul b%%logaﬁ}%t 6(')1'()£iﬁg agents (pigments) may be added to the composition

for differentiation purposes between different compositions. The pigment may be
in powder or liquid form.

It is also possible to add to the compositions of the invention cross-linking
inhibitors (or pot-life extenders), such as aliphatic phosphates. A suitable pot-life
extender is, e.g. tris(2-ethylhexyl) phosphate (EHP).

Depending on the selection of the fire retardant materials, the composition
according to the present invention produces burning and explosive products
which are not more toxic than burning and explosion products of conventional
explosives. For example, acidic gasses such as HC1 or HBr are not emitted during
burning or explosion of the explosive composition but rather, regular burning

gasses are emitted such as NOx, carbon oxides, etc.
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i nventi on produces burning and expl osive products

whi ch are not nore toxic than burning and expl osi on
products of conventional explésives. For exanple,

aci di c gasses such as HO or HBr are not emtted

durin haie, ¢ A4teRalRf irdon of the explosi
con‘pog}l{%y%fri:h(‘ggi ?gftﬁgr, reg%]lgalrlgétz;ﬁrfﬁllxﬁ;ég%dgss%% Gre . FPIOSVE
esnpbsitdof ugb sabstifially awhooxivsiaddsin @iy chser tHoge materials which
the raw materials used for preparation of the

oyl beiopasidergsb ab thazardaus, sueks tasnthicarrassdsking inkibitencand the
[ ny case .t hgse erials which .my be considered as
st ste st waanrcastyngh elule: e ammiah: “and t he

cat al yst: WelgJ¥ ¥ : i 1i-es, | :
compoty TRt feabArbE el e O LaBiiBRita MradcBrddie with the

BAIBAS idveafioh Nisakao iantative t feveie pilgsntfor Proniding the exact
Is that quantitative reverse analysis for providing

contentx af tthe aawentaterials e thaveomepaesifien gs ipractically not possible or

conposjtion is. practically not possible or

§1E}3gg‘%‘§ Ty sgomyp icated. The present invention is

furt hey. concgrpesh W2 jTeiiaflel OLodBMIACKHE N9 Hethod for
3 h the

an exp 0sitve conmpositron In accordance W

eI @S Wh! dxiSsith S6hDosRidReeARtRkdMice Withithe invention as
appreci ated that granul ations and ratios of the

palvber disclost®helimafteavl isiapprddiated thatnddamelatiensand tretios of the

mechani cal properties of the fjnal explosive . )
PoWgersd materiala Mary sigmiicant mcfiu,eng@ 8nEenneshanicgl properties of

B ARG i e PR AR B BAOEShUBNERotih. vl hardness, e
gﬁg‘%géﬁdlhﬁéh fach HBHAed fHe' &fhSac@abiliRf ol BOWESled components in

rties of the final product. ThHe explosive
themposipositioni andcthos defleetswoh hthehmephasiealt propesties @f the final
is thus characterized by the followng features: the
prdysti tion of fers sinilar explosive perfornance

(effi ‘ijhgne%osive composition in accordance with the present invention is
thus characterized by the following features:
e the composition offers similar explosive performance (efficiency)
as of other known explosive compositions (e.g. for Explosive
Reactive Armor (ERA))
e the explosive composition is classified in Class 1.5D according to
UN Classification, i.e. the material is defined as an extremely
insensitive detonating substance (EIDS);
e the burning time is shorter (i.e. the extinguishing rate is high) than
heretofore known low flammability compositions;
e the composition is cheaper than heretofore similar compositions

owing to the ingredients used and the method for its manufacture;
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UN Classification, i.e. the material is defined as an
extrenely insensitive detonating substance (EIDS);
the burning time is shorter ¢i7.e. the extinguishing
rate i s high) than heretofore known |low fiamuability

conposi t§ Ofg; exfiBSive %BH%%E{do?ﬂni a%cﬁfl?aﬁi?@ rvgiﬁlg?rfé present invention

heretofore sim’lar conpositions owng to

i ngredi ent & vadly andhided (Bt haad foerby hrachbw)f @Ctul @ierce, fold,
t he expl osive conposition in accordance with the

present i netentangrisicssiagppliedrachi ned (by hand or by
machine) tq cut, pierce, fold, etc., and is easily )
appl i ed;® Ci}?ee@laﬁag COBROSHHRBSIR acGATaRCE Wbt HisnRisSeRtripvention
the present, i s [ tantj alk bl .

e present gAY, BuHRS! A RHOE AT Sbftions such s
hum dity chang@ature tarnds hwali@ity aHangbdIelt 1s' Gitdk and other liquid
substances resistant (e.g. oil, fuel, etc.), and

retains it sulpstapes tresistaat $e.gafolilerfubloretc.peand dstanfs its meoperties
at roomtenperature (above 10 years), and at 700C for

at |east tReealigiiong perinds ofplips ¢k regmpéampeghre (above 10

according to the pr l hvent i may be manufactured

Moto 11 oxi rash R T o e oRRst he f nt ended

use and pu C el)@% :

or der topbg%?é)?plaglggr%:& n ﬁ?krgg#éng\?gﬁat:% 13.)8:’51 S rré\g M vefiion may
non-1imtibg inahufictatd Ongo M&ibleovt déEdhfirei, Ndepending on the
wherein: Fig. 1 is a schematic representation

conpari ng @fttndsdeprsyandepwpessur vi vabi lity/ safety of

vari ous energetic/expl osive conpositions;

BRIEF DESCRIPTION OF THE DRAWINGS

In order to better understand the invention, some non-limiting illustrations
are provided herein, wherein:

Fig.1 is a schematic representation comparing efficiency versus
survivability/safety of various energetic/explosive compositions;

Fig. 2 is a schematic representation of a bullet impact sensitivity test
setup;

Figs. 3 to 5 are photographs of several safety test setups and their
respective results, according to the UN regulations, wherein:

Figs. 3A and 3B are setup and result of a cap sensitivity test (test 5(a));

Figs. 4A to 4B are setup and result of deflagration-to-detonation transition
(DDT) test (test 5(b)); and

Figs. 5A and 5B are setup and result of external fire test (test 6(c));



Fig. 2 is a schematic representation of a bull et
i npact sensitivity test setup; Figs. 3to 5 are
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respective results, according to the UN regul ati ons,
wherein: Figs. 3A and 3B are setup and result of a cap
sensitivity test (test 5(a));8Figs. 4A to 4B are setup
and result of deflagration-to-detonation transition

F@RI ;?gml P PR FON 5B are setup
gﬁ%]é%%ﬁ])g extlgﬁlba?‘I i relitﬁéglﬁv test 6(c)); DETAI LED

DES ; T Ao .

o £ e pr 2per O Ac BNERS Ot PR RTRTEHANP T G ntlly low
flhmpaabilityl 4., itiis @t ichsily igiatabbadiy | goniventidredd reedns (such as small
conventional means (such as small arms, projectiles, .
amesa prefectilss agticapesidblack arogvder, elevieheweseicengegignited its burning

its.burni rate is significantly |ow (.alnost.as a .
A &7 Sl Palow JHAGR, s Pasaile oD in'in case its self
. o . ¥ o VR | . -
gﬁ\;ﬁeﬂr%ﬁ’qéftlﬁé lr%tr% 01% g’%@lﬁ??&gfg Hbg%fr. Eﬁn%%lbroqx}éhﬂrthe plobdblity of burning
#edeoahtienthhsfiohtis asgligibiegl i gi ble. The followi ng are
exanpl es of conpositions of explosive conpositions in
accor dardellnining atecmeslesof compositions offsapkisive compositions in
percentages. of ingredients are indicated in pergent
W%&@CGB‘{’Hho@PV@eﬁ%}ﬂeﬂVSmlﬂ%— SeIe/B | Dercentpgss, of Masgients arc
; % Vol ... Bi 20-36% vol . The expl osive materi al
hegai Hbesnah Rl ol ooi

nous éxpl osive material or may consi st
of twaxBlosiRIAafdRiael i al s. For exanple,. RDX andi=38WA vol.;
in 10:1 ratio my be used. The fire retardant nmay be
sel ecFad rétandana ..gr. oLp..conpr.i.si.ng..of...bor.an..cont B26kgvol.;

conmpounds such as zinc borate, boric acid, anmmoniu
LU Biadoas e o 2 Ne T, ol LA 20365 vol.

The explosive material may be a homogenous explosive material or may
consist of two or more materials. For example, RDX and HMX in 10:1 ratio may
be used.

The fire retardant may be selected from a group comprising of boron
containing compounds such as zinc borate, boric acid, ammonium fluoroborate
etc.; phosphorus containing compounds such as phosphate esters, ammonium
polyphosphate, etc.; halogen containing inorganic compounds or hydrocarbon
compounds, such as decabromodiphenyl oxide (DBDPO), with or without radical
stabilizers, such as antimony oxide; hydrated materials, such as aluminum
trihydrate (ATH), magnesium dehydrate, etc., and any other such fire retardants
known in the art or mixtures thereof.

The binder may be a thermoplastic or thermosetic polymer. The binder
may be selected from a group comprising of thermoplasﬁc polymers, such as
Estane™, Kraton™™, Fluorel™, Viton™ etc., or a group of thermosetic polymers,
such as polyurethanes (e.g. HTPB, Desmophen™, etc.), polydimethylsiloxanes

(PDMS), etc. According to one particular embodiment, the binder comprises
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conmpounds, such as decabr onodi phenyl oxi de (DBDPO),
with or without radical stabilizers, such as antinony
oxi de; hydrated materials, suéh as alum numtrihydrate
(ATH), magnesi um dehydrate, etc., and any other such

0 a g r.
D e A R RS ox O PRI Bt 1REREEn about 3
Potoy mesight hendbiandetalysaybbevesl abbed 0{001296 gweight). The binder
conprising of thernoplastic polynmers, such as Estane
wipaeadly corEprisased croswlinking fehibiter sachypsts(fethylhexyl)phosphate

BT SR gt SR ok
OO ShEseCARU AL, Rt A IO g, among

ses ween a
Bedlegs)t JEthplefié 05g$yddl nkdinigragg e (EGDEY, Wwoeh-Dikwiliy152, 3 ldifbtrobutane
wei ght) and a catal yst (between about 0.05-0.2%

@RIVUPNB), phea-Mandmitrotppienal (- MISdpr aé sorgho-Mononitrotoluene (o-

ﬁbgis | i nki ng i nhibitor such as
bE@t hyl hexyl ) phosphate (EHP) in a typical amount

of 0. 3rpcly a0 fgmnanl—llffctﬁﬁﬂn%%? g[gmy%%ﬁﬁoﬁﬁbﬁ Fﬁ ggcfordance

froma group cormprisin ene

Gt the pr&ehEERhtioR c@n@rﬁ@@ ﬂ?&‘ fo?lo?lvlﬁ @tép’sObUt ane

(DVDNB), par a- Mononi tr ot ol uene and

or t ho- Mapodrytingt pbwdemd( @xpMsﬁl’v)q 1nam:r1all§henrmt bpetidlly designed
manuf act ur i nq of an expl osj ve conpositi in

accor danceCXRLOH Ve pEOY ‘é‘éeéhforleﬁpgﬁt‘feo??‘ﬁ rises the

fol | ow lrbg a}tﬁleélslg%i%w powder ed expl osive

materi a 8i gned expl osi ve proof oven

for eXplczsin‘b‘?in@oﬂﬁefﬁw 1921‘56%'1@@ PO 3WsTPML Mhikes jorCd planetary
mxmgterawmaterlals e.g. ih a sigma mxer or a

pl anet ary mixat as Rsown@an sp,enhewy dbteimédy a dotighni ng a

dough;

d) removal of residual air from the dough to thereby avoid presence of
air voids in the final product. This is obtained under vacuum and
the composition is then compressed through a nozzle having a
desired shape, e.g. cord shaped, flat paste form, etc.;

e) cross-linking the composition in an oven at 50-70°C to harden the
composition. This stage, however, may be omitted to thereby retain
the composition as a dough for different applications e.g. where the
final product is to be injected in its use;

f) forming the hardened composition to a desired final shape.

It is appreciated that different levels of cross-linking may be performed in
order to obtain different levels of flexibility of the final product. While cross-
linking, the chemical, sensitivity and energetic properties of the composition are

not affected, but rather only the mechanical properties of the resultant product.



d) renoval of residual air fromthe dough to thereby
avoi d presence of air voids in the final product. This
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conpressed through a nozzle having a desired shape,

e.g. cord shaped, flat paste form etc.; e)

cross-linking the conpositionlGnmn an oven at 50-700C to
harden the conposition. This stage, however, may be

om tt fldlfstﬁrﬂhgﬁﬁ clRPiHht Hhe eﬁﬁf&%‘ $d1ﬁgoﬁﬁoﬁ‘ JbeaE8d after the
for different a ications e.g. where the final

pomguessirigs stage troughetheeshdpedi hezzls €step) dY nray bg dfhany desired
har dened conposition to a desired final shape. It is

ﬁmm eEpmensampleatfonuse dnerpactiesy @rgopfmedeles. ﬁhw&s @é mﬁtyrlal are

S5 4 255 5 b soe bRt A bl & Al g pacers so

ggf&) BB‘SEH fiftlerial 803 debifed Yo PORIBARTEIRKhESD! OPeT 11 &9 O

e conposition are not ecte rat her only the
rrecham?uﬁthbnﬁmp%hnﬁfg ﬂfe fihel nessHdlant. punihigcind Ppidrding of the
further appreciated that the epr03|ve conposi tion
Ginahicomgositioarohthmed atpiters ¢) mpysbagearriae outghytm@chamcal means,

é)hggﬁ%&gng ?"izf?lrteehheth%prfh?% na&}geesa‘l%ﬁ?e deSI i e(%%};&re e{‘ﬁatlvely, it
Hgattfﬁé %grr?e{d[eoﬁt &kihﬁﬁgss ds'ih%g nz%l%gﬁganst chhpél%ﬁsors kmves mold

arne er s pacers
?ﬂ{@l@ﬂéﬁé@felt@| at a desired and uni formth| ckness

Fur hernore, form ng the final material, i.e. cutting

and piVéhen thy cdmpbsitibn isko bemsed ias mnrw«pibmdmgem)rditfosemjnple to
may be carried out by mechani cal ngans,

aume@r Pilgars qpipgs.fates vt CXRIPEYC SPMAQSELAL isforftied) lértg,e shape of

g abltern(?tlvely, it may be carried out manually,

é}% e neans such a scissors, knives, nold

tenpl %‘éseﬂlﬁﬁ%%orﬁﬁ&sm&h%cbﬂﬁng QEP@R! Hic@Bnt &ﬁeﬂtlbﬁ may be

used as an exploding cord for exanple, to cut/sheer

mddified, angl the follewing arehbiffergmit esamplesonposi tion i s

formed in the shape of a flexible cord.

Example 2:

explosive material - RDX ....c.ccooiiciiveenenereeeneciiecinies 55%vol,
ATH ettt e et eeste st este st e ea st e ssesanersseneesaeens 20%vol,
| D11 1 SRRt 25%vol,
PIGMENL ..ceieieieeiiiiirtecreerescr et 0.05%vol,
taggent (€.2. DMDNB)..c...ocotiriiriiereneeneenree s 0.18%vol.
Example 3
explosive material - RDX ..o, 46%vol,
explosive material - HMX ......ccoccovviiviiiiininnnniinnrieneeniece, 4%vol,
DOTIC ACIA ...ttt e e e s ve s sre e e 25%vol,
PDIMS ..ottt ettt s s 25%vol

PISMENL ..ottt e sbe e e an e 0.05%vol,



The expl osi ve conposition according to the present
invention may be nodified, and the follow ng are

waledobaosnt exanpl es: Exanpl e 2: expl osive mat ePCHIL2006/000457

RDX 55%o0l, ATH 20%vol, PDVS 25%ol, pignment 0.05%ol,
taggent (e.g. DVDNB) 0. 18%ol. Exanple 3 expl osive
material - RDX 46%vol, explosiVe material - HW 4%ol,
boric aci d 25%/ol PDVS 25%ol , pigment

0. 05%:Qloch MISN®) DVDKB) 0. 290l . Exanple. 4. 0. 2%vol.
expl osi ve rrat er| al DX 48%ol, explosive material -
HWX 6%vol, boric aci d 22%ol , PDI\/IS 24%ol , pi gnent

0. 05%vo0l , taggent (e.g. DI\/DNB) 0.18%ol . 0 The

table illustrates the differences between

t he conpositions .o above exanpl es, as reflectgd
i n bafTPISEHy SI?%FFHBI f{Eﬁa"bur‘l"e*t I'npact - sensitivi 'ry4%/°"°1

5 test beSIBEENR material - HIVIX .....ooveuceeeereeeeesersesseseseosesnesesseseens 6%vol,
[510) 5 T3 103 [« KU USRRR 22%vol,
P ettt e s e e s e s e e e nannrenerenanes 24%vol,
DPIZMENL ...eeeeiierireeeieeterieertesrreeeresesseeersaessnesssssaesansesssseseneens 0.05%vol,
taggent (€.2. DMDINB)..c.vivrviirnieieiienienneecnireesseeeeeneeeneens 0.18%vol.
10

The following table illustrates the differences between the compositions of

the above examples, as reflected in ballistic (armor) and bullet impact sensitivity

test results.

Example 2 Example 3 Example 4

Performance/efficiency -t ++ 4t

(armor)

bullet impact sensitivity ++ a4+ et

15

20

It is further appreciated that the granulation ratios of the raw powdered

materials, in particular the explosive materials and the solid fire retardants,
influence only the mechanical properties of the resultant composition, namely,

flexibility, strength, stain, hardness, etc.

Turning now to Fig. 1, there is illustrated a graph representing the

efficiency (in an armor module) of different explosive compositions versus their
survivability/safety. As may be noted the explosive composition in accordance
with the ﬁresent invention, identified as LBR-6, shows significantly high

efficiency with reasonable survivability/safety as compared with other

25 compositions for explosive reactive armor (ERA). The composition identified as




51t is further appreciated that the granul ation
rati os of the raw powdered materials, in particular
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i nfluence only the mechani cal properties of the

resul tant conposition, nanely, flexibility, strength,
stain, hardness, etc. O TurnitT®-now to Fig. 1, there
is illustrated a graph representing the efficiency (in

-8 WM%HTBdéfUa‘%l)abH irfief g0k ﬁi&ﬂ*f@%ﬁn‘ﬁ?arcﬁﬂp%bﬂitgq?haél armor

versus their survivability/safety. AS may be note

maolubs hy of dTbBR 16 thouph itceadetyain dower tiart thet pf dBRE6: LE-2 is
invention, identified as LBR-6, shows significantly

plagsifiefl facspeding @i the aﬁﬁ@l@mm@%&wr@gblgaltnony/mét@lass 11D,

. dwth h 5 (ti f | osi
SRSHRELEH el Rl RTRN o0 [ ol osive
coL Sk | Sebiay Bohhesmglcluagitpralcplosi

la?@r & bheotgiodtle, sdfiel Yan prdvide podd atultiplathiotagaBRité:in modular
LF-2 is classified according to the aforenenti oned UN )
cenfiguraiionsl’ hmdmrg@icamtenai/%xPMWIeermm SLERA is not as effective

classified under Cass_1,5D. Self-Limtin RA ( SLERA

B8N deonatic svelaiie ThisBaiear) 6bbaalvattica gider  Tase 1.5D or
. | C i ol tiple-hit

BOS B P Retul B R RS ARRE R, Per gt

mat er NelnlEBxplbsist VRed@R@ iARmd: ERxRA) NRAs apngfakailé | ficiency to

as fully detonabl e expl osives. This material can be

SLERA fthedghithdemedetisndtefial inrNYRAdnhotdn gxplesiex (haide €lass 1).

fromd.,ass .1 (not_an. expl osive). Non-Expl osive - )

iRb8 LY alitgop! NegRedajs gad. C%I%Zah%g@ mfa?le?iveyc%pablhty against
LERA, .1 h h energetic material in NXRA is not an

g?g?‘gscp\%lég%(qﬁ%tbg%}ﬁs‘d ass 1). The survivability of NxRA

i's gosghn-Ridrobtic RScaeIARMbE | (NFER A thazaPiskitdd E¥ficiency against

agai nst hol | %w charge war heads. Non-Energetic Reactive

Aollow ¢HERA) aldids Itotally ephseive] chusnpsovidesi estellend bwwivability and

charges and is totally passjive, thus provides . )
avexanpmpltnle-hitveapability 1athis type of armor module, the material layer in

the cassette is not energetic at all, e.g. rubber, glass, etc.

Turning now to Fig. 2 there is a schematic representation of a bullet
impact sensitivity test setup illustrating a barrel 14 aimed to fire rounds of
14.5mm small arms at a sandwich-like element 16 containing an 8mm thick layer
of tested composition 18 (the energetic material or explosive) displaced between
two steel plates 20 and 21 (2mm and 6.4mm thick, respectively). The sandwich-
like element 16 is positioned at a typical standoff of 7 to 10m in compliance with
the UN regulations and is inclined horizontally at about 30°. The following Table
1 represents bullet impact sensitivity test results at room temperature for different

explosives applied in such a sandwich-like assembly.



maxi mal multiple-hit capability. In this type of arnor
nmodul e, the material layer in the cassette is not

wep@ogesde at all, e.g. rubber, glass, etc. TurP@I/NRoON457
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to Fig. 2 there is a schematic representation of a
bull et inpact sensitivity test setup illustrating a
barrel 14 ainmed to fire roundk3 of 14.5nm snall arns at
a sandwi ch-1i ke el enent 16 contai ni ng an 8mm t hi ck

| ayer of conposi g

or) expl o}sgik\?gs Cﬁ spl aceﬁ%@ﬁéirhwﬁﬂ e%*lgltﬂg?%ﬂﬁion
and 21 (2m@-dnd 6. 4nm t hi cHK1,ghr(e9ﬂ®C)t|ve y) Thd 0 min.

samndwichlike elenent 16 is positioned at a typical

st andof f okF2 t o 10m|i n cofr'pW('ilv’lI:@ vvith t he USH10 min.
rE(jU| att+ops—ant—+s—+nAe-ned—horizantak y—at about-—30-
The foll o able 1 reprg§ @é@ul let|i rrpactl‘j min.
sensi tenperature fot

di ffe?lé‘me[iéx]%‘ﬁgegﬂ@g’g p%ﬁ?{gé‘[yﬁﬁé%uch a sandwi ch- i ke
assenbly. Table 1 : bullet inpact sensitivity tests The
term burning probability denotes the |ikelihood of

i gni t The tefmt hvenéxgplppsbalelinn dehetes ahdviilodiiiooeo igiidon of the
16 upon striking bl;{ a 14.5mmround. The data &esent ed
e¥Ploae dn (i sandevich dikerlemgent b uppn striking byizc b4 -8gun weund. The

er of nci dent.,s _out of .10.ropnd
BT ks e S 1 r B GD SuRie Btot iy finigales e grmber of
I c J
R Bl B Bl i E RTRYH ”lif%un#?@ﬁams the
bmmeng)tmﬁ of kiengmeh explusivicldyyr $mrahd eandwith,lilsielknasmt 16 once
rounds, the burning probability of LF-2 and LBR-6
@é@d@l@ozétrmpg/bm 14\§mméom¢l C-4 it is higher

/ 3 th
|(I4I st SEEOL eI 5 ers?f%@w%r%fegaarﬁﬁ steligs Q' pmds, the

" t
BBl babARERA %Z‘.st R0 BERRE Mo Pyl for -4 it
h@hér@sl@)wdard UN regul ations (test 5(a)) show ng a

pol yur et hane cylinder 22 of standard di nensions

cont af winige BR: 60 Bigs.ckite S U ravart ildustiated ptietognaphsr of several

recevdth wthin.nt
sa%ety fest setir ps an nd their respective resu?ts according to the UN regulations.

Fig. 3A is the setup of cap-sensitivity test (standard UN regulations (test
5(a)) showing a polyurethane cylinder 22 of standard dimensions containing
LBR-6 explosive 23 with a No. 8 detonator 24 received there within in the
center. The cylinder is positioned on a steel witness plate 26 placed over supports
27 which in turn rest on a heavy steel plate (40 mm thick) 29. A successful test
result for a cap-sensitivity test is no penetration of the witness plate 26, as can be
seen in Fig. 3B after ignition of the detonator 24. As can further be seen in Fig.
3B the explosive composition 23 is only mechanically scattered (i.e. no
detonation occurred) such that most of the explosive remains intact in the
cylinder. The other part of the cylinder was fc;und outside of the cylinder after the
test. Even more so the witness plate 26, shown on the left side of the picture,

remains un-indented. The cylinder 22 is partially ripped owing to the detonation



center. The cylinder is positioned on a steel w tness
pl ate 26 pl aced over supports 27 which in turn rest on

w@2dvearpost eel plate (40 mmthick) 29. A succeBGT/ul2006/000457
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test result for a cap-sensitivity test is no
penetration of the wtness plate 26, as can be seen in
Fig. 3B after ignition of theldletonator 24. As can
further be seen in Fig. 3B the expl osive conposition

8BtlesNeng ictmeham 4. ale/ alssat feSiiledwiele fopcafeddi@ding atdt@d cylinder
occurred) such that nost of the explosive remains

insteadt of polyheethyhe mydndeTensidessd psrconfiet heondytidnsdedhich are
was _ f ound out s&n%e of the cylinder after the test. Even
FBYCh mere seuery @eE8ROWRALt e 26, shown on the left side

g LT DN TR R .

ét@lﬁia@@mrmglﬂaﬁ&ﬁge(te&%sg; Sdkdia L8 & PRk Sg iY$11RE with the

a steel cylinder i1nste pol yur et cyl1 nder,

teotesli BBR6 exgplosing i d2e dlwobditdmoesl whithd cgtiadeudn isonelded to a
severe (not shown). Fig. 4Aillustrates a .

steel ugitgpesnplate e‘hzﬁ%’t@wt@rr 38 sistreepivedDrithine §t geamaupf black

i . b)),., wher.ei | .
T M T DR € -
SempfERet el 418 49 0dte SR A g v

séalinigrcap 39 pdwed coliplel tpevdlen spposedpad bEdyhiide: 30.
plastic container 42 within the tested expl osive _
conpoAi sucsassi test apsudt don aildDdotest 4 nexpensttiatignfofothe witness

R PB ol Bsonalioh S B S2y oneflt DSGeeAIn Fig. 4B the
@%‘é?ssgfa% 36€ t%l‘Leg%ﬁ Hub 95 ;gre@a}_e %)Zﬁ’lg l}ié’s %rg ‘ﬂ*ldee f:glr%ncéer 30 but no

penetration o W t ness ate alt1 on

Séndtfaeiofxdicasicdeas3isuho fCddioRRicie Motddvet, dtheAdy1inder 30 and the
witness plate 36 is sheered due to pressure built up

¢3p BhecwgineddeholR(undemagedearet marst off thoe explosiveawas found after ..

esul t det Qnation.. reover, the cylinder 30 and )
fﬁ?ﬁé@%ﬁ%ﬂ%ﬁ? HHgetiRd %Cﬁ(lméfa@@géa? r%fﬁ@%ﬁbws dpunchieside the
@ﬁH{ sive was found after the test, 50%remains intact
%e‘ cylinder and the rest of it was found beside

the cyig. B@eillustrates an external fire test setup (standard UN regulations (test
6(c)) wherein five cardboard boxes 54 filled with 150Kgs. of the tested LBR-6

explosive 56 (a total volume of 0.15m’ in compliance with the UN regulations)
are mounted on a rack 58 placed in a Kerosene reservoir 60 of 1500 liters. The
Kerosene is remotely ignited resulting in a total burning of the boxes 54
containing the explosive composition 56.

As is illustrated in Fig. 5B after complete burning of the explosive
composition during 1 hour, remainders of the explosive composition 56 are
visible. These results indicate a low burning rate of the LBR-6 explosive.
Furthermore, in such a test the burning of the LBR-6 explosive was non-violent

(calm), i.e. throwing flames at a diameter of approx. 30cm. in average.



Fig. S5Aillustrates an external fire test setup
(standard UN regul ations (test 6(c)) wherein five

w@avodbaso4g boxes 54 filled with 150Kgs. of thePCBHL20€5/000457
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LBR-6 explosive 56 (a total volume of 0.15n8 in

conpliance with the UN regul ations) are nounted on a

rack 58 placed in a Kerosene Y®servoir 60 of 1500

liters. The Kerosene is renotely ignited resulting in

a t ot ghe iaFy NGstofeshie JPeARSd 34 tRENESS NixReh éﬂfﬂ%d in Figs. 3 to 5
expl osi ve comnposition 56. As is illustrate %
afdieate anngtptosve Luompvngnufn thaifyxpd asiav€lasenpbbi aooordmg to UN
during 1 hour remai nders of the explosive conposition

s uatong for fiedranspereotydamgprasigaadsat e a | ow bur ni ng

rate the LBR-6 ive, Furthernore

ost The ORRTERIPPTD e Rtk g Bl eSptdBvettioh Bay be used,

Q riin |t%r6ne(&iat%gplﬁca%rong h5 04 BY ]fols%% ostiGh ?H‘Eﬁ%&ploswe
approx average. The safety test results

t&atcava afinon(ERA ) nesdide eappilied iohl coanbat viehitdes &ct 0 5

i ndi cate an expl osive conposition qualifying as a
o assWLhIQD sameqragiieiat embpdinpts haveoheerf Blustraed and described, it

R e litnge Saref 5" Brisgin AT dn B ATh R Bee BESeS! inveriion is not
ﬁﬁﬁféﬁdbf bt 882 1REo 3808, Gy B BoBHRLPLfBodiments

osition in an explosive teactive-arnor
ﬂBﬂ:ﬂﬂb@d leReinhissh Q IMHRMakhoiddi 5d @ad&istoodWHat Sfunf@6®s additional
particul ar enbodi ments have been illustrated and
gbodintads aretwithinlthe ecanemidhe arvedtioy, meigonsiekdis) ed
in the art that the present invention is not limted
by what has been particularly shown by the exenplary
enbodi nents descri bed herei nabove. Thus, it should be
under st ood t hat nunerous additional enbodi nents are
within the scope of the invention, nutatis
mut andi s. CLAIMS: 1. An expl osive conposition
conprising one or nore explosive material 42-58%olL,
one or nore fire retardant material 15-26%ol. and a
bi nder 20- 36%ol, wherein said conposition has
significantly low sensitivity, low flammbility and a
hi gh sel f-extinguishing rate.



2. An expl osive conposition according to claim1l
defined as an extrenely insensitive detonating

waadvstieasee (EI DS) according to UN regul ati ons POF/IL20&6/000457
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transport of dangerous goods (Class 1.5D). 3. An
expl osi ve conposition according to claim1, wherein
said conposition is detonablel6ubstantially only under
extrene high pressure/ energy conditions. 4. An
expl osi ve conposition according to claim1, wherein

' e or nore explosive material is selected from
33%@ jthritol tetranitrate (PETN), cyclotrinethyl ene

rinitramn RDX and r.educed sensitivity RDX), ) .
Lycl ot O SHIORYE /R FGH | SRS (MHOL FTE sepletive material

ok L it o )i oA i s i i
P PR AR 25tvc) gpd a binder 20
BEesROf wileref! kP! B6inpBsiCiOAP Bgk t b%ﬂiﬁ'@dﬁ@l 116@ (sensitivity, low
claim1l, wherein said one or nore fire refardant
atenatdlity snd e heglt self-extingloshing ratent ai ni ng conpounds,

hosphqr us c¢ont ai ni ng conpounds, hydrated terjals or
Ral ogezmc%ﬁ%ﬁ? ﬁ@lﬂ%ﬁ&h@@%@ﬁﬁ&w@m hy deldRed o extremely

C S ' or_ u {cal._stabili S [
APIHIE Yorthdhe SuB R E3S) SRoodfifoh: P Feafétions for the
AGASHH HPd4 | Bddds (#184se1.5p9ai d binder is a
theﬁim)pl astri%c:e‘ﬂc))ﬁl’r[)Sl ?aﬁer rrctgslegt,siechIp)ZI ynmer. 7. An expl osive
BonposiAni oexpdogive dicompositodnai mdordinkertei relsian d 1bi nderein  said
Is selected fromEstane(tm,, Kraton(tm), Fluorel(tm,
PPMPASIHY 1p slejnadln swasiantid|y, enkyeungarsextisxagm bigh pressure/energy
&gr%l\{ﬁg) 8. An expl osive conposition according to claim

) Pher conprising a taggent agent for detection by

ecur i S : 0 ifi : :
gbcor d%%lgé}g%lbgﬁgi ?r(])lgl? Oéﬂgﬁwﬁewggt%gggﬁtﬁ %’ggﬁlte s said one or
sairecblodivemategiabup setovped Siorg fdiyéetaitol tewanitrate (PETN),
dinit_rate{EGDI\I),, 2, 3-
cyclotrimethylene trinitramine (RDX and reduced sensitivity RDX),

L

cyclotetramethylene tetranitramine (HMX and reduced sensitivity HMX),
trinitrotoluene (TNT), nitrotriazolone (NTO), CL-20, FOX-7, or mixtures
thereof.

5. An explosive composition according to claim 1, wherein said one or
more fire retardant material is selected from boron containing compounds,
phosphorus containing compounds, hydrated materials or halogen containing
inorganic compounds, hydrocarbon compounds, with or without radical
stabilizers, or mixtures thereof.

6. An explosive composition according to claim 1, wherein said binder is a
thermoplastic or thermosetic polymer.

7. An explosive composition according to claim 6, wherein said binder is
selected from EstaneTM, KratonTM, FluorelTM, Viton™ polyurethanes,

polydimethylsiloxanes (PDMS).



Di net hyl - 2, 3-di ni t robut ane ( DVDNB) ,
par a- Mononi tr ot ol uene (p-MT), and

w@riokoedbnoni t r ot ol uene (o- MNT). 10. An expl OSP@EIL2006/000457
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conposition according to claima8, wherein the taggent
agent is DVDNB. 11. An expl osive conposition according
to claimi1, further conprisinb7at | east one col oring
agent. 12. An expl osive conposition according to claim

8, furpheexploRiiel SdmPoditioh artbrdNg BOtmihf B AR ARISprising a
13. An explosive conposition according to claiml1,

wipment agapd dot detectioreby svandy saiffidrgsi s for provi di ng

t he exact content of the raw nmaterial in the )

Qonpos#l §RPI0SIVEr aempPesitiop arsordingsicrkrigy 8, wherein the taggent

t.antdi al L.y. conplicated. 14 Xpl 0Si Ve .. .
BB PRl B B g Ehoie: 8Bt ipitrate (EGDN), 23-
14 QD . med ) ]
] B (DN S BRI R D), and
olthbAvibnofirotolsenao-MNE}pl osi ve substance in reactive
arnmor nodul es. 16. An expl osive_conposition according
48. cl a’m explpsbicerompReition presordiagniet elaiml 8i virpxin the taggent
5590l )., fire retardant is ATH (20%vol), the
EAgd? 4 (25%o0l), and there is further added a

jgme n%gﬂa)gﬁﬂ%#v@m (; %}ikion %Qoﬂril%%qg Minf 9 %rtgfarn Egmingmising at

0. 18%v OSI Ve COo sition aécor

tdast onclcolokigpeaigent.he expl osi ve material conprises RDX
346%/ol) and HWX (4%ol), the fire retardant is boric

di d (2somxplpsiveneorpperition iascEOimR to5%ion ), fartlier kemprising at
is further.added i gnent agent (0.05%ol), and a
@%@{;%ﬁlﬁp%fg]é SXBNEYRol ). 18. An expl osive conposition

15501 AJOCLER, B Y ABaCHPL AR, RSO unciaive
oo Bt gl G, oo oMl
composition is practically not possible or substantially complicated.

14. An explosive composition according to claim 1, wherein the composition
is easily machined and manually shaped and applied.

15. An explosive composition according to claim 1, for use as an explosive
substance in reactive armor modules.

16. An explosive composition according to claim 1, wherein the explosive
material is RDX (55%vol), the fire retardant is ATH (20%vol), the binder is
PDMS (25%vol), and there is further added a pigment agent (0.05%vol), and a
taggent agent (0.18%vol).

17. An explosive composition according to claim 1, wherein the explosive
material comprises RDX (46%vol) and HMX (4%vol), the fire retardant is boric
acid (25%vol), the binder is PDMS (25%vol), and there is further added a
pigment agent (0.05%vol), and a taggent agent (0.2%vol).

18. An explosive composition according to claim 1, wherein the explosive

material comprises RDX (48%vol) and HMX (6%vol), the fire retardant is boric



pi gnent agent (0.05%ol), and a taggent agent
(0.18%o0l). 19. A nethod for manufacturing an

We@Whae43vL£ conposition according to claiml, tPeT/m20éomo457

10

15

20

25

conprising the followi ng steps: 5 a) obtaining and

dryi ng powdered expl osive materials; b) m xing weighed

raw materials, to thereby obtH n a dough; c) renoval

of residual air fromthe dough under vacuumto thereby

SEIADI2%V 1),V ehel Hinddisd PDINIS nqza%tzcn?, had d8eRd is further added a

conposition to a desired final shape. 10 20. A nethod

pigregndiaggnt ©.@3%ivol)1and ateggennagdne 60 (18Yovad).carri ed out

Lo a sigm 'xet[ or a Pl anetary mxer. 21. A nethod )
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met hod &gcomringgveighed aawnniferialketoethereblyt sbtait 2@odgh;

the conpgsition is cross-linked in an oven at 50-70C

‘to hardéd Feeovd mfossidushair dremdibei danghl endsr. vaguem to thereby

remove air voids; and

d) forming the hardened composition to a desired final shape.
20. A method according to claim 19, wherein step (b) is carried out in a
sigma mixer or a planetary mixer.
21. A method according to claim 19, wherein at step (d) the composition is
compressed through a nozzle having a desired shape.
22, A method according to claim 19, wherein after step (d) the composition
is pressed into a sheet of desired a horﬁogeneous thickness.
23. A method according to claim 19, wherein after step (d) the composition
is cross-linked in an oven at 50-70°C to harden the composition to a desired

level.



