1 MALLEABLE SOLI D EXPLCSI VE AND METHOD FOR OBTAINING I T The
present invention relates to a novel nalleable solid explosive, which
constitutes an alternative, or even an inprovenent, to 5 the plastic
expl osi ves known to date (see bel ow). The invention also relates to a
process for obtaining said novel malleable solid explosive. The
technical field of the invention is that of nalleable (pasty) solid (bl ocks
of ) expl osives, comonly known as plastic explosives, primed with a
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The first plastic explosive known, under the name "gelignite”,

was invented by Alfred Nobel in 1875. It consisted of nitrocellulose
15 dissolved in nitroglycerine and mixed with wood paste and potassium
nitrite.

Plastic explosives composed of an explosive charge and a binder
such as wax or minera! oil, which have the drawback of having degraded
malleability properties under cold conditions, have also being described in

20 the past. Patent application DE 20 27 209 described, in 1971, a malleable
explosive containing, in order to improve its cold plasticity, from 8% to
15% by weight of silicone oil as binder (said explosive also
advantageously contains zinc oxystearate as additive). However, as the
rheological qualities of these explosives remained insufficient, it appeared

25 essential to condition said explosives, especially when they are used or
stored as elements of a few hundred grams, in packages, in order to avoid
their deformation by gravity. Thus, patent application DE 30 46 562
proposes explosives of this type incorporated into metal or plastic sheets.

Nowadays, the most common plastic explosives contain an

30 explosive charge (hexogen (RDX) and/or pentrite, for example), a rubber



2 polyneric binder (which is nost often synthetic such as a

but adi ene-styrene rubber or a polyisobutylene), a plasticizer (such as

bi s(2-et hyl hexyl ) adi pate or sebacate, dj-n-octyl phthalate or tri-n-butyl
citrate), and additives (such as dyes, ti oxi.dants and detection markers).
5 The pl asticizer (generally present in weight contents of from2 to 5%
has the role of giving the plastic explosives their malleability and better
mechani cal strength not necessitating their conditioning in a structure
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introduced in small amounts (a few percent) into the energetic charge of
the plastic explosive, complicates the process for manufacturing the plastic
explosive.
In such a context, the inventor has sought a novel type of
20 "plastic" explosive, more precisely a novel malleable solid explosive, which
is more advantageous in terms of composition (free of plasticizer),
performance (with a "less dilute" energetic charge) and manufacturing
process (easier).
Without any connection with the technical problem identified
25 above, the manufacture of composite solid explosives was described more
particularly in patent application EP-A-1 333 015. The manufacture of
these explosives (non-malleable) comprises the casting of a pasty
explosive composition in molds, followed by crosslinking of said pasty
composition in said molds. Said pasty composition is obtained by mixing

30 two preconstituted components:



(a plasticizer being distributed indiscrimnately between conponents A and
B). Said pasty conponent A (obtained by sinple mxing of its constituents
in a 10 bl ender) does not exist in the formof blocks, and is never nol ded.
It is formulated only for the purpose of? mxing it wth the crosslinking
agent and of subsequently crosslinking it, leading to the conposite solid
expl osi ve. According to its first subject, the present invention thus
relates 15 to a novel malleable solid explosive, which constitutes an
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expl osi ve of the Crasslinkable liguidRalyBedri zed in that it is in the formof a

expl ot ve chif GEstraebpeing) ferBlted BEsc A PhSye L hepen? AR Gt oup
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formulated only for the purpose of mixing it with the crossiinking agent
and of subsequently crosslinking it, leading to the composite solid
explosive.

According to its first subject, the present invention thus relates

15 to a novel malleable solid explosive, which constitutes an alternative, or
even an improvement, to the plastic explosives known to date (see
above). Said explosive is solid inasmuch as it does not flow by gravity (at
room temperature and above: in fact, up to the temperature at which the
explosive charge it contains is no longer stable). Said explosive is

20 malleable in the sense that it can be modeled by hand (manually) at
temperatures of from -40°C to +70°C. These "definitions" will not surprise
a person skilled in the art; said malleable solid explosive of the invention
has properties of the type of the plastic explosives of the prior art (but
without plasticizer in its composition, see below).

25 The malleable solid explosive of the invention is characterized in
that it is in the form of a block (solid) consisting, for at least 98% of its
weight, of a pulverulent explosive charge and of a liquid chosen from
polyol polymers of the group of polyisobutylene polyols, polybutadiene
polyols, polyether polyols, polyester polyols and polysiloxane polyols,

30 whose number-average molecular‘ mass is between 500 and 10 000, and



The mal | eabl e solid explosive of the invention is thus in the form5 of a
block, i.e. inthe formof a conpact mass. It is in fact a bl ock, obtained
by nol ding or by cutting a paste (see the process for obtaining it

descri bed below). The nul |l eable solid e%blosive of the invention may thus
be obtai ned by nolding a pasty conponent A according to patent application
EP- A-1 333 015. The invention currently clainmed offers a novel 10 outl et
for this conponent A, proposes an entirely novel use thereof (in the
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Its native form' after a sinple formng operation). It is noted, however,
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said liquid. In addition to said charge and said liquid, it is liable to
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liquid and a pul verulent solid (explosive charge). It is conceived that the
conbi ned | i quhd (s3lleabl: sadidi elpd)siveobifi®e ipentiorel y conbi ned to obtain the
desired aim . . . .
The pulverulent explosive charge (whose particle size(s), which
are not novel per se, are conventionally generally between 2 and 500 pm)
of the block contains one or more explosives (as a mixture). Said
20 explosive(s) present advantageously have different particle sizes
(granulometric fractions). It is thus possible to have high charge contents.
Advantageously, the puiverulent explosive charge of the block represents
at least 85% by weight relative to the total weight of the block.
The liquid present also consists of a liquid (chosen from the
25  polyol polymers mentioned above) or a mixture of liquids {chosen from
the polyol polymers mentioned above). It may or may not be a solvent of
the pulverulent explosive charge. In the case where said liquid is a solvent
for said charge, it is understood that said charge is present in
concentrations above the saturation concentration, insofar as a solid block

30 is under consideration.



10 a mal l eabl e solid block (see the "definitions" given above for the two
ternms: "solid" and "nalleable"). It is conceived that the nmain paraneters
under consideration, for producing a bquk havi ng adequat e rheol ogi cal
properties (adequate consistency), are: the particle size of the solid
charge; it has been seen above that it 15 is convenient to use several
granulonetric fractions as a mxture; the viscosity of the liquid or of the
m xture of liquids; the solid(s)/liquid(s) (S/L) mass ratio. I t

i s moreover noted thahe GRSIMBAR sbiid @GSN BIRkecaidists @syentially! ok atdevel op
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tetranitrate (pentrite or PETN), 10 hexanitrohexaazai sowrtzitane (CL20),
tri ami notri niprop&réies {adequoke BPNSISARiCY),are; 2, 4-tri azol - 3- one (ONTA),
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thereof. Said liquidys moreover noted that chemical interactions are entirely liable
to develop between said solid(s) and liquid(s) (see below), and that in any

20  case, said liquid(s) act as binder for the pulverulent charge.
With reference to the above three parameters, it is possible, in
an entirely non limiting manner, to state as follows. In order to obtain a
solid, the (S/L) weight ratio is in principle high. It has been seen above
that the pulverulent explosive charge of the block advantageously
25 represents at least 85% by weight relative to the total weight of the block.
Moreover, a liguid with a dynamic viscosity of between 0.1 and 1 Pa.s in
the temperature range: -40°C to +70°C and an explosive charge with a
particle size of between 1 and 150 pm are advantageously combined.
Most advantageously, a solid explosive charge having several

30 granulometric fractions between 1 and 150 pm is chosen.



20 advant ageously chosen from sai d pol ybut adi ene pol yol s and m xtures
thereof. Said |iquid nost advant ageously consists of a hydroxytel echelic
pol ybut adi ene of this type. In fact, the hydroxytel echelic pol ybutadi enes
usual Iy used in crosslinked form as bi nder for solid propergols for
self-propulsion are entirely suitable for use as liquid for the malleable
solid 25 expl osives of the invention. A person skilled in the art knows
this type of polyner (see especially the teaching of patent application

EP-A-1 333 015). It jias ghgencapen igbQitfef Nabctiitdl cadge (agefodal dahd qui d
constitute from98%to 100% (by weight) of the nall eable solid expl osive 30
of the invenpharmacdutidak imapbdadular)s tiveé dombphatiory of i quiteeratent hehargerent i on.
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| t ti- - ' t, ially for t] | 00,
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detection marker, tor I1nstance E yl ene glycol ‘dinitrate),
(2, 3-di met hy hegoenli (RDX)putpentaerythidl  (planitrate nopentriteol aeneDETdN), o- MNT

(orthe- ml)(r)] Onihte;gr%i(t)rlo%ggaegz'aisg\}veurlzitane (CL20), triaminotrinitrobenzene (TATB),
5-nitro-2,2,4-triazol-3-one (ONTA), hexanitrostilbene (HNS), 1,1-diamino-
2,2-dinitroethane (DADNE or Fox-7) or a mixture thereof. It is
advantageously chosen from octogen, hexogen, pentrite and CL20.
Hexogen is the preferred explosive {energetic) charge of the blocks of the

15  invention.

The liquid is thus chosen from the polyol polymers below:
polyisobutylene polyols, polybutadiene polyols, polyether polyols, polyester
polyols and polysiloxane polyols, with a number-average molecular mass
of between 500 and 10000, and mixtures thereof. Said liquid is

20 advantageously chosen from said polybutadiene polyols and mixtures
thereof. Said fiquid most advantageously consists of a hydroxytelechelic
polybutadiene of this type. In fact, the hydroxytelechelic polybutadienes
usually used in crosslinked form as binder for solid propergols for self-
propulsion are entirely suitable for use as liquid for the malleable solid

25 explosives of the invention. A person skilled in the art knows this type of
polymer (see especially the teaching of patent application
EP-A-1 333 015).

It has been seen above that said charge and said liquid
constitute from 98% to 100% (by weight) of the malleable solid explosive

30 of the invention, of the malleable solid explosive blocks of the invention.



15 presence of a chem cal marker is in fact obligatory in order to conply
with the Montreal convention of March 1 1991 relating to the "marking of

pl astic expl osives and sheet explosives for the purposes of detecting

t hent . Accordi ng to an advant ageous variant, the nalleable
solid 20 explosive block of the invention contains, as wei ght percentages:
- from0%to 2% of at |east one additive, and - for at |east 98% (of its

wei ght) : + from85%to 95% and nost advantageously from 87%to
90% of a pul S?{&'eﬁkgfos%pb%%kyearﬁhﬁ gact( Ralfie @ @ofkAs GRidMives, BopldibRy of 25
charges of different nature and/or particle size), and - from 3%

to 13% and nmastiosidanis, aptisage-gufing raggmts, ochictmcall detestipn anapkerg,nta not qui d of
the type nentioned ahqye single lLiquid or a mxture of at |east two
liquids). gMmore tﬂan%%?é(tﬁ%éwgl &ﬁigfﬁie i nvention generally have a mass of
between 100 g and 5 a1 e o PrCHao] Marsy Kk
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prior arty. EBpeddlificks of the invention have rheol ogical qualities and 5

performance that are higher than those of the nalleabl e explosive blocks
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particul ar int egtapiakPdne chemical detection marker, for instance EGDN (ethylene
glycol dinitrate), DMDNB (2,3-dimethyl-2,3-dinitrobutane), p-MNT
(para-mononitrotoluene} or o-MNT (ortho-mononitrotoluene). The
15 presence of a chemical marker is in fact obligatory in order to comply
with the Montréal convention of March 1 1991 relating to the "marking
of plastic explosives and sheet explosives for the purposes of detecting
them",
According to an advantageous variant, the malleable solid
20 explosive block of the invention contains, as weight percentages:
- from 0% to 2% of at least one additive, and
- for at least 98% (of its weight):
+ from 85% to 95% and most advantageously from 87% to
90% of a pulverulent explosive charge (a single charge or a mixture of
25  charges of different nature and/or particle size), and
- from 3% to 13% and most advantageously from 8% to 12%
of a polyol polymer liquid of the type mentioned above (a single liquid or a
mixture of at least two liquids).



According to its second subject, the present invention relates to a process
for obtaining a nmall eable solid expl osive as descri bed above (first subject
of said invention). Said process conprises: 20the production of a paste by
bl ending a m xture consisting, to a leat 98%of its wei ght, of a

pul verul ent expl osive charge and a liquid (as nentioned above), - the

nol ding of said paste in one (or nore) nolds and the renoval of said nol ded
paste fromthe nold(s) to produce one 25(or nore) bl ocks of said malleable

sol i d explosive, or g tb'ld&isﬁff el fhveass® dePefiifahavebankss of befiveen
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tenperature. The bmﬁﬁgBﬁgngcg%ﬁévégﬁ%vﬁéﬁlr@%@ lcg[i@*aé]ﬁ\l?mgrﬁﬁ?he

saf ety st andpetrmahéd th@davedhighet BitareXiasde obthe malikableeexpiedivs blogkSchar ge.
In this spirit, it is generally |ess than 80C. The process for

obt ai ni ng t héncosperatiogm plasticizer. They carv batsterednand pseg ast@Gkes ©fihigh

continuous O%elljs%t ?Porm)egcgmple several kilograms) without any precaution with
reference to their mechanical strength, unlike the plasticizer-free malleable
explosives of the prior art.

10 Without wishing to be bound by any theory, it is thought that
the explosive charge and the polyol polymer fiquid forming the malleable
explosive of the invention interact to give said explosive particularly
advantageous rheological properties. The presence of hydroxyl (OH)
functions in the chemical formula of the polyol polymers (hydroxyl

15 functions not present in the chemical formulae of the polymeric binders of
the prior art) is most certainly the origin of this particular interaction.

According to its second subject, the present invention relates to
a process for obtaining a malleable solid explosive as described above
(first subject of said invention). Said process comprises:

20 - the production of a paste by blending a mixture consisting, to a
least 98% of its weight, of a pulverulent explosive charge and a
liquid (as mentioned above),

- the molding of said paste in one {or more) molds and the
removal of said molded paste from the mold(s) to produce one

25 (or more) blocks of said malleable solid explosive, or cutting of
said paste to obtain blocks of said malleable solid explosive.

It is understood that this is a process by analogy recommended for
the first time in a context of mixtures: pulverulent explosive charge +

polyol polymer liquid as mentioned above.



Three inplenentation variants of said process are given in detail bel ow,
for purely illustrative purposes. According to a first variant: the 10
constituents of the blocks of the invention are m xed together at el evated
tenperature (typically 60C) in a bl ender® the nixture obtained (the mass of
whi ch may range, for exanple, from 100 kg to 5 tons) is then discharged in
the bl ender and introduced into a funnel termnated with an endl ess screw,
said mxture is entrained by the endl ess screw so as to be 15 deposited in

nol ds (whose vol “"fﬁe”ﬁbéngﬁ?é%lff! agbépuiéﬁtpbgﬂbgweb@ﬁ%}ggn#% mobg]%epnnB

I
depending on the targete plications, generally cnn3); said mxture
cont ai ned i nligaidh towbtaini thet paste; mayvieel performeteatnmions tempetatare op at

nmal | eabl e expl osi ve bl ock. Accordi to a second variant, the mxture is
obt ai ned by %ﬂatﬁﬂlmpﬁ@tufﬂ-em %"Q'Rﬂttﬁ@ﬁem%@ecﬁ 96@99?%0%“ 'lf?'n nol ds

(whose vol une,. | t V.piC &% ordi ng
to the targmmb%%f}é% %%ﬂégrdgé@ha%%?y%g@tﬂ;ﬁ%?? Acggf%f)ﬁg% %ﬁ@otﬁﬁierd
variant, %he cibrdelTR ths PRiITE Gebiraligriesathans80fd. bl ending and is then
extruded directly, the extruded rod being chopped so as to obtain bl ocks of

det er ni ned mass diThecprogesforiebtaiming P noviek expiosive of dee divepfiopr mMaKe

expl osi ve bl ﬁ)%k obt ali rgﬁd Eraa% varé a% fun((:jtion of the anobunt of air
trapped in t %@!B‘Pr&@ 0 GRnYeYa s ﬁgc'lﬁ‘é’ Bt oducti on process. Said mass
per_uni t vol ume (qepsd tnbidrieREHAR'FRRKE oY 1 PGSt NG GmeEntifOfetsn/ NS,
In its product and process aspects, the invention is nowillustrated, 30 in
an entirely meidwfort pogelyaiustrativeyptifpeses.aAptarding tove firstt varianto the
preparation of a malleable soljd explosive accordi)%a/ll_t@(é8 he i nventi an (from

. plc .
i ts constPt usenstitugnisipktiesblocks of the inveabiop areys| Fafeeleyatdsi ti on

s & hydr oxytemesranre CyBBlYRosL AR e R SHRNhRR MBS 01 o oy
t he conpany %?rwer@f% rﬁ%ﬂf 7angB0Cbr ekarhplel NEOMPA0BtIGA tho Saltond) 19%heN

wei ght . pul ver al ent expl osi ve charge (which is incorporated to
88% by wei ghtdisahangedsirsthef biradter and intredugsdcinte adunpekienginated ovith @8 RDX 10

Tabl 6 1. The MRS cIcE; s TIEWESTs S EshPY JB6 ErIRrS ST S G KEP; hr ce
val s 530 MRpbRR NI Kinol Yoyl s tilat s pRalipaenatona o
particles, whingh706 criradpeindirg enthe dargeted applicaticrisp gederatiyt 25Gcm?);
said mixture contained in each molds is then removed from the moids to
obtain a malleable explosive block. According to a second variant, the
mixture is obtained by continuous hot blending and then directly extruded
20 in molds (whose volume may be variable, typically between 100 and
700 cm® according to the targeted applications, generally 350 cm?).
According to a third variant, the mixture is obtained by continuous hot
blending and is then extruded directly, the extruded rod being chopped so
as to obtain blocks of determined mass directly.
25 The mass per unit volume (density) of the explosive block obtained
may vary as a function of the amount of air trapped in the explosive
charge during the production process. Said mass per unit volume (density)
is advantageously between 1300 and 1700 kg/m®>.
In its product and process aspects, the invention is now illustrated,

30 in an entirely nonlimiting manner, by the example below for the



15D10: di anmeter for which the cunul ative volunme percentage is equal to 10%
D50: dianmeter for which the cunul ative volune percentage is equal to 50%
D90: diameter for which the cumul ative y | ume percentage is 20 equal to
90% The wei ght conposition of 6he mal | eabl e solid expl osive bl ock
nor eover contains additives (an antioxidant, an anti-age-curing agent and a
chem cal marker), to less than 2% of its total weight. 11 Table 1
Conmposition of the malleable solid explosive block Constituents Wi ght

percentage egpefabtibg lof asinafedbld solid Explosivet Ricording ite thelinvantiadi (@oem
its constituent ingredients).
Table 1 below shows the composition of said malleable solid
explosive according to the invention.

5 The liquid is a hydroxytelechelic polybutadiene (HTPB). It is the
HTPB R45HTLO sold by the company Sartomer (Mn=3000). It is
incorporated to about 10% by weight.

The pulverulent explosive charge (which is incorporated to 88%
by weight) consists of RDX. It more specifically consists of two RDX
10 charges of different particle size, referenced as charge 1 and charge 2 in
Table 1. The paf'ticle size of these two charges 1 and 2 is given by three
values read on the cumulative curve of the volume percentage of particles
as a function of the diameter (equivalent spherical diameter) of the
particles, which is cumulative according to increasing diameters:
15 Dio: diameter for which the cumulative volume percentage is
equal to 10%;
Dso: diameter for which the cumulative volume percentage is
equal to 50%;
Dqg: diameter for which the cumulative volume percentage is
20 equal to 90%.
The weight composition of the malleable solid explosive block
moreover contains additives (an antioxidant, an anti-age-curing agent and
a chemical marker), to less than 2% of its total weight.



10.4 / Explosive charge Charge 1. RDX 67 d10=40 pm d50=100 pm d90=220 pm
Charge 2: RDX 21 d10=1 pm d50=4 pm d90=10 pm Anti oxi dant
2, 2- Met hyl enebi s(4- nethyl-6-tertbutyl )qkllenol 0.4%/ Chem cal marker

Table 1
Composition of the malleable solid explosive block
Constituents Weight Particle size
percentage
(%)
Liquid Hydroxytelechelic 10.4 /
polybutadiene
Explosive charge | Charge 1: RDX 67 d1o=40 pm,
ds5o=100 pm,
dop=220 pm.
Charge 2: RDX 21 dio=1 um,
dso=4 pm,
dop=10 pm.
Antioxidant 2,2-Methylenebis(4- 0.4% /
methyi-6-tert-
butyl)}phenol
Chemical marker | 2,3-Dimethyl-2,3- 1 /
dinitrobutane
Anti-age-curing Soybean lecithin 0.2 /
agent

The constituents of the malleable solid explosive block of the
invention are blended at elevated temperature (60°C +/- 10°C), each
blending operation using about 200 kg of material. The paste obtained is

5 then emptied out and introduced into a funnel equipped with an endless
screw in order to fill the molds. The volume of the molds is about 50 cm®.
The malleable explosive solid block generated in each mold is then
stripped from the mold to obtain a malleable explosive cake of about

0.5 kg.
10 The mass per unit volume (density) of the explosive cakes
obtained via this process may vary as a function of the amount of air



2,3-Dinmethyl-2,3- dinitrobutane 1 / Anti-age-curing agent Soybean lecithin
0.2/ The constituents of the malleable solid explosive block of
the invention are bl ended at el evated tenperature (60C +/- 10C), each

bl endi ng operation using about 200 kg ofl2material. The paste obtained is 5
then enptied out and introduced into a funnel equi pped with an endl ess
screw in order to fill the nolds. The volume of the nolds is about 50 cnS.
The mal | eabl e expl osive solid block generated in each nold is then stripped
fromthe nol bi.ai I&ﬁ?# p e abaptyrfk ¥ e 10The
mass per uni ?ra\?@Fgrrgﬁ(tgeeﬁps%) 0 fh@éeggfdggfvgaglﬁsso t@giunrgtd \9ikgnthi S
process may (d%mﬁq@iﬁbéwmmaiIﬁB&%ndhﬁZﬁﬁ@Mnﬁ.of air 12 trapped in the
paste during the process. Said nass per unit volune (density) is between
1480 and 1520 kg/ nB.



13 CLAI M5 1. A malleable solid explosive, characterized in that
it isinthe formof a block consisting, for at |east 98% of its weight, of
a pul verul ent expl osive charge and of a %iquid chosen from pol yol pol yners
of the group 5 of polyisobutyl ene polyé s, pol ybut adi ene pol yol s,

pol yet her polyols, polyester polyols and pol ysil oxane pol yols, whose
nunber - aver age nol ecul ar mass i s between 500 and 10 000, and m xtures

t her eof . 2. The nmalleable solid explosive as clained in claim
1, characterized in that said pul verul ent expl osive charge represents at

| east 10 85% by weight relative to theLanygl wei ght of said bl ock

3. The nall eable solid explosive as clainmed in claiml or 2, characterized
in that said explosive charge is chosen from octogen, hexogen, pentrite,

CL20, TATB, ONTA, HNS Rﬁ'ﬁ%‘ﬁe%ﬂééfglgdte%gib%ivbh%hgﬁcte%@ iAdKapitageaurey from

oct ogen, hexogen, pentrite an The nal [ eabl e solid explosive as
cl ai med i n afigrnomé aoblock @onsisting,ofoB at déemt £8% rofFtdwiight haf a qaileerbilegbi d i s
chosen from sai d pol ybut adi ene polygl and niXtuhf? tpereof; hn that said
i qui d advanexgiosiye hacamand el & rauidichasen o sohel poiVssTs ifthe icsaup

5. The malLl eabl [ 0§} as | ' ne, cl.aj 1 to 4,
char act er%zeg)?i ﬁo@ﬁé&bﬁ@ﬁé@é bﬁ@&élscoH@glﬁHﬁ%ﬁe{]o@%lgy %@P%tﬁt% r ob 6%5\35', east
one additivepolyester polyol§- ahtie poNdilerhe polyols, exiHosel rumbercawiragd in
claim5, characterized in that said at |east one additive is chosen from
ant i oxi dant s melaculangess is belgveefer aad d 0k ¥hiangd madustthereafar kers. 14

7. The mall eable solid explosive as clained in any one of clains 1 to 6,

characterized in thaly sgid bl gRkRONLGI SaxdibVR 0ot OcBIHEY ' Blimd!

| east one additive, a"l)'rd
characterized in that said pulverulent explosive charge represents at least

10  85% by weight relative to the total weight of said block.

3. The malleable solid explosive as claimed in claim 1 or 2,
characterized in that said explosive charge is chosen from octogen,
hexogen, pentrite, CL20, TATB, ONTA, HNS, DADNE and mixtures thereof,

and advantageously from octogen, hexogen, pentrite and CL20.

15 4, The malleable solid explosive as claimed in any one of
claims 1 to 3, characterized in that said liquid is chosen from said
polybutadiene polyols and mixtures thereof; in that said liquid
advantageously consists of a hydroxytelechelic polybutadiene.

5. The malleable sofid explosive as claimed in any one of
20 claims 1 to 4, characterized in that said block contains up to 2% by weight

of at least one additive.

6. The malleable solid explosive as claimed in claim5,
characterized in that said at least one additive is chosen from:
antioxidants, anti-age-curing agents and chemical detection markers.



for at least 98% of its weight : 5+ from85%to 95% and advant ageously from
87%to 90% by wei ght of said explosive charge, + from3%to 13% and

advant ageously from 8% to 12% by meightlgf said |iquid. 8. The
mal | eabl e solid explosive as clained in“any one of 10 clainms 1 to 7,
characterized in that said bl ock or cake has a mass of between 100 g and 5
kg. 9. A process for obtaining a mall eable solid expl osive as
claimed in any one of claims 1 to 8, characterized in that it conprises:

the production of a pastieebdiegbldi bdich expldsivee asotlaindd ng, afpronkbaf | east
98% of its weight, of a pulverulent explosive charge and of a |iquid chosen

from pol yol slligadr & of chawactgriseg irvthatskid Blepkcon&is:pol yol s, pol ybut adi ene
pol yol s, pol yether pglyo pelyest.e Lypls, an lysilL.ogxane polyols, the
nunber - aver age ml“ecﬁpébi‘agﬁw WQEFBFQ'Y%@F@B%E'%EM%H%O 000, 20and

m xtures thereof, _ t i Ao iykigagete in one (or nore) nolds and the
renmoval from said no d(ﬂ%g{mg,?rog%@twﬁaﬁgl d(s) to obtain one (or nore)

bl ocks of 5sai d mal | ealfrems88Ydtoe2§Uwand @dvantdgeouasiytfrory &8/%sta 80¥abye to

obtain bl ocks of said palleable solid explosive. 2510. The process as
claimed in claim9, Wﬁ%@?éﬁidz@@?q)ﬁiﬁﬁ '98ai d bl ending is perfornmed at

room temperature of giriheyas t 1RAPSE e Entadeolsly B 89446 Ploal B than

weight of said liquid.

8. The malleable solid explosive as claimed in any one of
10 daims1 to 7, characterized in that said block or cake has a mass of
between 100 g and 5 kg.

9. A process for obtaining a malleable solid explosive as
claimed in any one of claims 1 to 8, characterized in that it comprises:
- the production of a paste by blending a mixture consisting, for
15 at least 98% of its weight, of a pulverulent explosive charge and
of a liquid chosen from polyol polymers of the group of
polyisobutylene polyols, polybutadiene polyols, polyether
polyols, polyester polyols and polysiloxane polyols, the number-
average molecular mass of which is between 500 and 10 000,
20 and mixtures thereof,

- the molding of said paste in one (or more) molds and the
removal from said molded paste from the mold(s) to obtain one
(or more) blocks of said malleable solid explosive or the cutting

of said paste to obtain blocks of said malleable solid explosive.

25 10.The process as claimed in claim 9, characterized in that said
blending is performed at room temperature or at elevated temperature, at
a temperature of less than or equal to 80°C.



15 11. The process as clained in claim9 or 10, characterized in
that it is perforned in continuous or batch node.

15

11.The process as claimed in claim 9 or 10, characterized in
that it is performed in continuous or batch mode.



