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The present invention relates to the field of
munitions, especially military ones, with attenuated
hazards. It relates to an explosive munition component of
low vulnerability, consisting of a generally metallic

casing containing an explosive charge. These munitions

are especially useful £for generating a fragmentation
effect when the casing bursts. The charge and its casing

generally have an axial symmetry so as to generate

" symmetric effects. The explosive munitions, especially

when being stored or transported, can be subjected to
attacks such as fire, impact and entry of fragments or
bullets and nearby detonation of neighbouring munitions.

While the problems of fire and of fragments can
be solved in practice with the aid of traditional pla-
stic-bonded  explosives, -the problem of sympathetic

detonation, more precisely of vulnerability to the nearby

_ detdnation_of neighbouring munitions, has not yet been

solved in a satisfactory manner. _ :

It is well known to employ' plastic-bonded
explosives of pérticuiarly low sensitivity filled, for
example, with 5-oxo-3-nitro-1,2,4-triazole (ONTA), with
triaminotrinitrobenzene  (TATB) - or nitroguanidine.
However, this solution has a major disadvantage, namely
that the vulnerability of the munition to mnearby
detonation of neighbouring munitions is then dependent on
that of the initiation system. Now, these low-sensitivity
plastic-bohded explosives generally have a large critical
diameter which may exceed 10 cm, and can be initiated
convenﬁionally only by a powerful relay of large size,
and therefore particularly sensitive and vulnerable.

A plastic-bonded expiosive is conventionally
intended to mean a pyrotechnic composition capable of

‘being - functionally detonated, consisting of a solid

polymeric matrix, generally filled polyurethane or
polyester, the said £filler being pulverulent and
containing an organic nitrated explosive charge, for
example hexogen, octogen, ONTA or a mixture of at least
two of these compounds.

- The plastic-bonded explosives and the manner in
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which they are obtained are described, for example, by
J. Quinchon, 1les poudres, propergols et ‘explosifs
[Powders, propellants and explosives]l, volume 1, les
explosifs, Technique et Documentation, 1982, pages
1%0-192. ' _

Patent Application FR-A-2,365,774 descrii:es an
approximately cylindrical compbnent: of: explosive'
munition, consisting of a casing - containing a
multicomposition charge which may be a plastic-bonded
explosive. This multi-composition charge comprises a
plurality of adjacent coaxial annular iayers, the
peripheral layer having a content of powerful heavy
explosive (hexogeﬁ, octogen) which is higher than that of
the layer immediately adjacent to it and thus step by
step until the central axial layer which is solid
cylindric'al.and comprises the lowest content of powérful
heavy explosive. Such an explosive munition component is .
therefore particularly vulnerable. .

' 'Furthermore,' the article "Insensitive Munitions -

A fire safety plus?" which appeared in May 15989 in the
‘review "Military Fire Fighter" pages 74 to 81, teaches

that the vulnerability of a munition 'component filled
with sensitive plastic-bonded explosive can be reduced by
coating this explosive with a less sensitive
plastic-bonded explosive, the twin-composition charge
being in the form of 2 adjacent coaxial cylinders with a
circular base surface.

" The less sensitive plastic-bonded explosives are,

however, less effective and the reduction in the

vulnerability of the munition component is accompanied by
a drop in performance. Experimental tests carried out by
the Applicant Company, forming the subject of Comparative
Examples 3 to 5 of the present description, have even
shown that the fragmentation effect of such a munition
componérit could be reduced to the level of that obtained
with a munition component of the same size but filled
solely with the 1less vulnerable and less effective
coating piastic-bonded explosive.

The peréon gskilled in the art is therefore



10

15

20

25

30

35

- 3 -

searching for an improvement in relation to this munition

‘component comprising a twin-composition charge which

makes it possible to increase the fragmentation effect
while maintaining the same degree of invulnerability.
The present invention proposes such a solution.
The Applicarit Company has found, unexpectedly,
that if the interface between the two compositions, along
a cross-section in relation to the axis of the charge, is
in the shape of a star, instead of being circular as
according to the state of the art, a gain, sometimes very
large, is obtained in the fragmentation effect and that,
according to certain alternative forms - which is even
more surprising - the degree' of fragmentation effect
obtained is equal to' that obtained with a munition
component of the same size, filled solely with the
effective 'sénsitivé_-central plastic-bondéd éxpiosive.
This star-shaped configuration has no effect on the -

‘invulnerability which is maintained, while the degree of

the fragmentation effect is improvéd, and while, accord-
ing to certain alternative forms, everything behaves even
as if the charge was made up completely of the effective

central explosive.

The Applicant Company has also found that such an
improvement is also obtained when the sensitive and
vulnerable central plastic-bonded explosive is coated,
along a star-shaped interface, no longer with a less
sensitive plastic-bonded explosive but with a pyrotechnic
composition of the class of composite solid propellants
which is still less sensitive and wvulnerable than the
least sensitive known  plastic-bonded explosives,
sometimes referred to as "insensitive" ones.

This is all the more surprising, since this
result, already surprising when all the charge detonates,
is obtained while the pyrotechnic composition of the
class of the compoéit:e solid propellants reacts without
detonating. | ' |

This alternative form of the invention is all
the more advantageous since it makes it possible at the

same tim_e to lower the vulnerability and to increase the
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fragmentation effect in comparison with the twin-composi-
tion component made of plastic-bonded explosive of the
abovementioned state of the art in the article
"Insensitive munitions". |

According to article 54, paragraph 3 of the EPC,
the state of the art also. includes Patent Application
EP 481 838. This application describes an exploéive'

.munition component consisting of a casing containing a

multicomposition explosive charge, the innermost layer of
which is a plastic-bonded explosive,'and the peripheral
layer of which is a pyrotechnic composition of the class
of composite solid propellants. The blast and/or bubble
effect produced is close to that produced by the far more
vulnerable charge of single-composition plastic-bonded
exp1081ve which is equivalent in terms of mass.

The present invention relates therefore to an

- explosive munition component conszstlng.of a casing which"

is preferably metallic but which_may be made of another
material, for example a rigid plastic, containing a twin-
composition explosive charge consisting of an internal
layer made of plastic-bonded explosive coated with a
peripherél adjacent coaxial layer made of pyrotechnic

- composition which is 1less sensitive than the

plastic-bonded explosive forming the internal layer. The

plastic-bonded explosive forming the internal layer is a

filled polymeric matrix, preferably polyurethane or

polyester, in which the filler contains at least one
organic nitrated explosive, preferably more than 20 % by
weight of organic nitrated explosive, the percentage
being 'expreésed' in relation to the plastic-bonded
explosive.

The invention is characterized in that:

- the pyrotechnic composition forming the peripheral
layer consists of a filled polymeric matrix,
preferably polyurethane or polyester, in which the
filler contains at least one inorganic oxidizing
agent or an organic nitrated explosive,

- the interface between the two layers has a
star-shaped cross-section, that is to say that along
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a section plane perpendicular to the axis of the
charge the interface is star-shaped in form. This
also is equivalent i:o saying that the cross-section
of the internal layer represents a star, namely a
figure made up of arms which radiate from a central
point or a central region.

Given that aliphatic nitrated derivatives have
never yet given rise to any major industrial application
ags an explosgive, an "organic nitrated explosive” is
conventionally intended to mean an explosive chosen from
the group consisting of aromatic nitrated explosives
(containing at least one C-No, group, the carbon atom
forming part of an aromatic ring), nitric ester
explosives (containing at least one C-0-NO, group) and
nitramine explosives (containing at least one C-N-NO,
group) . Furthermore, a pyrotechnic composition "less
sensitive" than the plastic-bonded explosive forming the
internal layer is int-ended to mean a pyrotechnic c_ompo_si'--
tion which has a detonability value (DV). acccording to

.. the test for detonability behind a barrier (Card Gap

Test) lower than that of the plastic-bonded explosive
forming the internal layer.

This test, standardized either at a 40-mm
diameter or at a 75-mm. diameter, is well known to a

person skilled in the art. It is described especially in

the publication "Recommendations for the transportation
of dangerous goods". 2nd edition ST/SG/AC 10/11 Rev. 1.
UNO publications. New York, 1990. Furthermore,
J. Quinchon describes the test at 40-mm diameter in his
abovementioned work, pages 227 to 229. . _

According to the invention the internal and
peripheral 1layers of the charge are preferably
cylindrical. They may be not strictly coaxial if the
intention is to create a dissymmetry in the fragmentation
effects. i{owever, the interest is very limited.

The internal layer/external layer mass ratio is
preferably between 0.1 and 2.

The internal layer of plastic-bonded explosive is

preferably solid, but it may also have one or more
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caviﬁies, for example an axial cavity, partial or over
the whole length of the charge. Such a cavity may, for
example, allow the initiating system to be housed.

- Within the scope of the present invention the
polymeric matrices of the internal and peripheral layers,

which are identical or different, are preferably poly-

‘urethanes generally obtained by reaction of a prepolymer

containing hydroxyl ends with a polyisocyanate.

As exampleé of prepolymers'with hydroxyl ends

' there may be mentioned those whose backbone is a poly-

isobutylene, a polybutadiene, a polyether, a polyester or
a polysiloxane. A polybutadiene with hydroxyl ends is
preferably employed.

As examples of polyisocyaﬁates there may be

'~ mentioned isophorone diisocyanate (IPDI), toluene diiso-

cyanate (TDI), dicyclohexylmethylene diisocyanate

' (Hylene W), hexamethylene diisocyanate (HMDI), biuret

trihexane isocyanate (BTHI) and mixtures thereof.'

When the polymeric matrix is a polyester matrix
it is generélly'obtained.by reaction of a prepolymer with
carboxyl ends, preferably a polybutadiene with carboxyl
ends (CEPB) or a polyester with cérboxyl ends, with a
polyeppxidé, for example a condensate of epichlorohydrin
and glycerol or a polyaziridine, for example trimethyl-
aziridinylphosphine oxide (MAPO).

The polymeric matricés may optionally include a
plasticizer, such as those usually employed in the
processing of plastic-bonded explosives and of composite
solid propellants. ' '

According to another alternative form of the
invention the interface between the two layers has a
star-shaped cross-section which has 6§ to 24 arms.

The end of the arms of the star may be of any

These ends are preferably pointed, £flat or
rounded. '

The star-shaped interface may be rigorously
polygonal or may have connecting grooves between arms.
The arms of the star are preferably identical,
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have an axis of éymmetry running through the centre of
the star and, if n is the number of arms, each arm is
separated from the neighbouring arms by an angle of 2x/n.

According to the invention the plastic-bonded
explosive flller forming the internal layer contains at
least omne organ:Lc nitrated explosive, preferably more
than 20 %, still better more than 60 %, by weight of

j organic nitrated explosive, expressed in relation to the

plastic-bonded explosive, and the filler of the

" pyrotechnic composition fo_rming the peripheral 1layer

contains at least one inorganic oxidizing agent or an
organic nitrated explosive. _

Examples of :.norgan:.c oxidizing agent which may
be ment:.oned are ammonium perchlorate, potassium per-
chlorate, ammonium nitrate and sodium nitrate.

Examples of organic nitrated explosive which may
be mentioned are hexogen, octogen, pentrite, 5-oxo-3-
nitro-1,2,4-triazole, triaminotrinitrobenzene and nitro-
gﬁanidine. ' | '

According to a preferred alternative form the

internal layer is a plastic-bonded explosive consisting

of a filled polyurethane or polyester matrix in which the
filler contains more than 20 % by weight, expressed in
relation to the plastic-bonded explosive, of organic
nitrated explosive chosen from the group consisting of
hexogen, octogen, 5-ox0-3-nitro-1,2,4-triazole and
mixtures thereof.

In a particularly preferred manner, the filler of
the plastic-bonded.-explosive forming the intermal layer
consists s8solely of the organic nitrated explosive,
preferably between 60 % and 90 %, still better between 80
% and 90 %, the percentages being expressed in relation
to the plastic-bonded e:‘:plosive.

According to another alternative form of the
invention the pyrotechnic composition forming the
peripheral layer is a plastic-bonded explosive,
preferably consisting of a £filled polyurethane or
polyester matrix in which the filler contains more than
20 % by weight, expressed in relation to the
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plastic-bonded expiosive, of organic nitrated explosive
preferably chosen from the groﬁp consisting of hexogen,
octogen, pentrite, tri-aminotrinitrobenzene,
nitroguanidine, 5-oxo-3-nitro-1,2,4-triazole and mixtures
thereof. _

The filler -may also include, for example, an
inorganic oxidizihg agent and/or a reducing metal, but
preferably the filler of the plastic-bonded explosive
fo_rming the peripheral 1airer conéists solely of the-
organic nitrated explosive, preferably between 60 % and
90 %, still better between 80 % and 90 %, the percentages
being expressed in relation to the plastic-bonded
explosive.

According to another alternative form of the

“invention the p_yrotechnic composition forming the -

peripheral layer is a pyrdtechnic composition of the
class of composite solid propellants, consisting"of_ a
filled - polyurethane or polYester polymeric matrix in '
whiciz the filler, free from organic nitrated explosive,
contains at least one inorganic oxidizing agent.

A  T"composite solid propellant"” is,
conventionally, intended _ to -mean a pyrotechnic
composition . used identically wit_h that of a
plastic-bonded explosive and consisting of a filled solid
polymeric matrix,‘ generally polyurethane or polyestér,
the said filler bejng pulverulent. and consisting
essentially of an inorganic oxidizing agent and generally
of a reducing metal. Being destined for propulsion,
composite solid propellants are functionally combustible
and include various additives for controlling the
propulsion. Composite solid propellants and the way in
which they are obtained are described, for example, by
A, Davehaé, Technologie des propergols solides, publ.
Masson, 1989.

According to this alternative form of the present
invention, since the propellent function is neither
sought after nor exercised, the Applicant Company wishes
not to refer to the peripheral layer as "Propellant",
although the composition of this layer differs from that
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of composite solid propellants only in the absence of the
additives linked with the propellent function of the
propellants (balistic additives, combustion accelerators
and the like), and prefers to employ the expression

"Pyrotechnic composition of the group of composite solid

‘propellants".

According to an alternative form the filler of

the pyrotechnic composition of the class of composite

solid propellants forming the peripheral layer contains
an inorganic oxidizing agent chosen from the group
consisting of ammonium perchlorate, potassium
perchlorate, ammonium nitrate, sodium nitrate and
mixtures thereof, that is to sey any mixtures of at least
two abovementioned products.

Accordlng to another alternatlve form the filler

of the pyrotechnic composition of the class of composite

" solid propellants forming the peripheral layer contains

_ a_redﬁcing metal preferably chosen from phe group con-

sisting . of aluminium, zirconium, magnesium, boron and
mixtures thereof that is to say any mixtures of at least
two of the four abovementioned metals. In a partlcularly
preferred manner the reducing metal is aluminium.
According to another alternative form the filler
of the pyrotechnic composition form;ng the peripheral
layer is an inorganic filler, preferably chosen from the

group consisting of ammonium perchlorate, potassium .

'perchlorate, ammonium nitrate, sodium nitrate and

mixtures thereof. The filler therefore does not contain
any other compound. '

According to another alternative form the filler
of the pyrotechnic composition forming the peripheral
layer consists, and consists solely, of a mixture of a
reducing metal preferably chosen from the group consist-
ing of aluminium, zirconium, magnesium, boron and
mixtures thereof, and of an inorganic oxidizing agent
preferably chosen from the group comnsisting of ammonium
perchlorate, potassium perchlorate, ammonium nitrate,
sodium nitrate and mixtures thereof. The filler is

preferably a mixture of ammonium perchlorate and
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aluminium.

. According to the alternative form of the
invention in the case of which the peripheral layer is a
pyrotechnic composition of the class of composite solid
propellants, this composition preferably consists of:

- 10 % to 40 % by weight of a polyurethane or
polyester polymer:.c matrix,
- 0 to 40 % by weight of a reducing metal,

- 200 % to 90.% by v)veight of an _inorganic oxidizing

agent,
the sum of the percentages being equal to 100.
In general, accordlng to the present invention,

the term "twin-composition" referring to the explosive

-charge should not be taken in a strict and limiting

sense. The technical effect found and the results stem-
ming therefrom remain when the 1nterna1 layer and/or the
peripheral layer is :|.tse1f of twin or multlcompos:.t:.on,
with conventional interfaces which are not star- shaped
between layers, or else when a number of 1nterfaces are
star-shaped, for example in the case of a sensitive
plastic-bonded explosive coated with a less sensitive
plastic-bonded explosive with a star-shaped ihterface,'.
the block thus formed being itself coated with a
virtually insensitive pyrotechnic composition of the
class of composite solid propellants, the second
interface being also star-shaped.

A further subject of the present invention is a
process for obtaining a fragmentation effect by gas
release in the casing of an explosive munition component,
consisting of a casing containing a twin-composition
explosive charge followed by bursting of the casing due
to the pressure of the gas formed. This process is
characterized in that the explosive munition component is
an abovementioned component according to the invention
and in that the gas release is obtained by detonation of
the plastic-bonded exploéive forming the internal layer
of the charge, followed by reaction of the less sensitive

pyrotechnic composition forming the peripheral layer, the

reaction being initiated by the detonation wave from the
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plastic-bonded explosive forming the internal layer.

When the peripheral layer is a plastic-bonded
explosive, it also,deto'hates. On the other hand, when the
peripheral layer is a pyrotechnic composition of the
class of compos:.te sol:.d propellants, it reacts without
det:onatlng. : ' . _

Figure 1 shows a d:.agrammat:l.c cross-section at
right angles of a low-vulnerability component of ex-
plosive munition accordihg to the invent,ion.

Figure 2 shows a diagrammatic cross-section at
right angles of another low-vulnerability component of
explosgive munition according to the invention.

Figure 3 shows comparative casing velocity
curves, as a function of the radial expansion.

In the embodiments shown dJ.agrammat:Lcally in
F:Lgures 1 and 2 the explosive munition component con51sts
of a cyl:.ndr:.cal steel casing 1, 11, with a c1rcu1ar base
surface conta:.n:.ng a twin- comp081t10n explos:.ve charge
cons:.st1ng of an internal layer ‘2, 12 made of
plastic-bonded explosive coated with a peripheral layer
3,13 made of pyrotechnic composition which is 1less
sensitive than the plasﬁic—bonded explosive forming the
internal layer 2, 12. '

According to Figure 1 the interface between the
layers 2 and 3 is of a star-shaped form with 6 sym-
metrical identical arms which are joined by connecting
grooves and the ends of which are rounded. Each arm is
separated from the neighbouring arms by an angle of 60
degrees. The dimens_ions of the star can be defined by its
circumscribed circle of diameter D, its inscribed circle
of diameter d and by the thickness e of the arms.

According to Figure 2 the star-shaped interface
is rigorously polygonal. The star is formed by' 10
identical and symmetrical arms whose ends are pointed.
Each arm is separated from the neighbouring arms by an
angle of 36 degrees. The dimensions of the star can be
defined by its circumscribed circle of diameter D and its
inscribed circle of diameter d.

The following nonlimiting examples illustrate the
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invention and the advantages which it provides.

Example 1 and 2. Explosive munition components according
to the invention.

Example 1 This example was produced according to Figure

1. The casing 1, 12.5 mm in thickness, is made of steel.

Its outer diameter is 115 mm and its inner diameter
90 mm. Its length is 300 mm. The casing 1 has a bottom,
also made of steel, with a thickness of 12.5 mm.

The abovementioned geometric characteristics of

the star," D, d and e, are 50 mm, 23 mm and 3 mm
_ ;espectively.-

The .internal layer 2, solid, is a plastic-bonded
explosive composed of 86 % by weight of octogen and 14 %
by ﬁeight of a polyurethane polymeric'matrix obtained by
reaction of a polyether With hydroxyl ends with iso-

phorone diisocyanate (IPDI). This composition, which is

effeetng since its detonation velocity is 8300 m/s, is,-
however, seﬁs;tive;:since its detonability value DV is
150 cards according to the Card Gap'TéSt, standardized at
40-mm diameter. , R .'_

The peripheral layer 3 1is a plastic-bonded
explosive'composed of 12 % by weight of octogen, 72 % by
weight of 5-oxo-3-hitro-1,2,4-triazole and 16 % by weight
of a polyurethane polymeric matrix obtained by reacting
a polybutadiene with hydroxyi ends with IPDI. This
peripheral composition is less effective (detonation
velocity 7440 m/s) and considerably less sensitive (DV of
25 cards according to the Card Gap Test standardized at
40-mm diameter).than the internal composition.

_ The initiation of the layer 2 was carried out
with the aid of a conventional detonator, of a small
relay with a 4-g mass of hexowax and of a planar-wave
generator (PWG) of 76 -mm diameter .as main relay. The
detonation wave of the internal layer 2 resulted in the
detonation of the peripheral la&er 3 and then the burst-
ing of the casing 1, with the formation of fragments.

The progress of the velocity of 1lift of the metal
casing was recorded as. a function of the radial

expansion, and this characterizes the degree of the
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required fragmentation effect, by virtue of a slit camera
using the cylindrical lift experiment which is conven-
tional for a person skilled in the art. The corresponding
curve is shown Figure 3 (Curve El).

Example 2 This example was carried out according to

Figure 2. The casing 11, 12.5 mm in thickness, is made of
steel. Its outer diameter is 115 mm and its inner
diameter 90 mm. Its lengch is-300 mm.

The casing 11 has a bottom, also of steel, with
a thickness of 12.5 mm. |

The abovementioned geometric characteristics of
the star, D and 4, are 50 mm and 34 mm respectively.

The plastic- bonded explosives forming the .
:.nternal layer 12 and the peripheral layer 13 are the
same as in the case of Example. 1.

This mun:.t:l.on component was detonated and the
:Eragmentat:.on effect measured as in Example 1. The curve
characterizing the - degree of fragmentation -effect
obtained is shown Figure 3 (Curve E2).

Comparative Examples 3 to 5. Explosive munition .con_t_-_

ponents according to the state of the art
These-exar.npl'es are comparative examples carried
out a'ccording i:o the state of the art solely for the’
purpose of showing the technical effect of the invention
and the advantag'es stemming therefrom. 'The'y do not
therefore come within the scope of the present invention.
In a casing which is identical with that employed
in the case of Examples 1 and 2 according to the
invention the following are produced:
- According to Comparative Example 3, a _single-coni—
position charge made of plastic-bonded explosive
identical with that forming the internal layer of the
twin-composition charge of Examples 1 and 2 according to
the invention.
- According to COmparative Example 4, a single-com-
position charge made of plastic-bonded explosive
identical with that forming the peripheral layer of the

twin-composition charge of Examples 1 and 2 according to
the invention.
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- According to Comparative Example 5, a twin-
composition charge consisting of a cylindrical solid
internal layer with a circular base surface of 60 mm
diameter made of plastic-bonded explosive identical with
that forming the internal layer of the twin-composition
charge of Examples i.ano 2 according to the invention,
coated with an annular adjacent peripheral layer with an
inner diameter of 60 mm and an outer diameter of 90 mm,
made of plastic-bonded explosive identical with that
forming the peripheral layer of the twin-composition
charge of Examples 1 and 2 according to the invention.

The explosive munition component according to

. this Comparative Example 5 therefore differs from the

explosmve munition components of Examples 1 and 2 accord-

- ing to the 1nventlon only in the geometry of the inter-

face between the 1nterna1 and perlpheral layers of the-
twin- composltlon charge.: '

_ The munition components accord:.ng to these 3
comparative examples were then detonated and the fragmen-
tation effect obtained measured as in Examples 1 and 2.
In the case of Comparatlve Examples 3 and 4, however, 1t
was necessary to employ a PWG of 90-mm diameter instead
of 76-mm as main relay to 1n1t1ate detonation. The curves
characterizing the degree of fragmentation effect
obtained is shown Figure 3 (Curve €3 in the case of the
Comparative Ekample '3, Curve C4 in the case of the
Comparative Exaﬁple 4 and Curve C5 in the case of the
Comparative Example 5). _

The comparison, Figure 3, of Curves El and E2
according to the invention and of Curves C3, C4 and c5
according to the state of the art reveals two particu-
larly surprising and interesting results: .

- Comparison of Curves El, E2 and C5 shows a con-
siderable gain, of the order of 30 %, in the
fragmentation effect when the interface between the 2
layers has a star-shaped cross-section, all other
paraﬁeters being otherwise identical.

- . Comparison of Curves E1, E2, €3 and C4 shows that

the degree of fragmentation effect obtained according to
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the invention (Curves El and E2) is identical with that
obtained with a single-composition charge produced with
the effective plastic-bonded explosivé of the internal
layer (Curve C3), whereas the singie-co_mposition charge
produced with the less effective plastic-bonded explosive
of the peripheral iayer pfovides a markedly smaller
fragmentation effect (C4). '
According to the inventi'on,. therefére, insofar as
the fragmentation effect is concerned, everything behaves
as if the charge consisted of an effective central
explosive, whereas it has a detonation wave vulnerability
which is considerably lower as a result of the presence
of the low-sensitivity periphefal layer. '
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1. Explosive munition component consisting of a
preferably metallic casing (1) containing a twin-com-
position explosive charge consisting of an internal layer
(2) made of plastic-bonded explosive, coated with a
peripheral adjacent coaxial layer (3) made of pyrotechnic
composition which is iess sengsitive than the plastic-
bonded explosive forming the internal layer (2), charac-
terized ‘in that:

- the pyrotechnic composition forniin_g the peripheral
layer (3) consists of a filled polymeric matrix in which
the filler contains at least one inorganic oxidizing
agent or an organic nitrated explosive,

-  the interface between the two layers has a star-
shaped cross-section. | D

2. Explosiwfe munition component according to Claim
1, characterized in that the two coaxial layers (2) and
(3) are cylindrical.: |

3. Explosive munition component according to any one
of the preceding claims, characterized in that the star-
shaped cross-section has'G to 24 arms.

4, Explosive munition componeni: according to any one
of the preéeding claims, characterized in that the star-
shaped cross-section is rigorously polygonal or has
connecting grooves between arms.

5. Explosive munition component according to any one
of the preceding claims, characterized in that the
internal layer 2 is a plastic-bonded explosive consisting
of a filled polyurethane or polyester matrix in which the
filler contains more than 20 % by weight of organic
nitrated explosive preferably chosen from the group
consisting of hexogen, octogen, 5-oxo-3-nitro-1,2,4-
triazole and mixtures thereof, the percentage being
expressed in relation to the plastic-bonded explosive.
6. Explosive munition component according to any one
of the preceding claims, characterized in that the filler
of the plastic-bonded explosive forming the internal

layer (2) consists s8solely of the organic nitrated
explosive.
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7. Explosive munition component according to any one
of the preceding claims, characterized in that the
pyrotechnic composition forming the peripheral layer (3)
is a plastic-bonded explosive.

8. Explosive mupition component according to Claim
7, characterized in that the plastic-bonded explosive
forming the peripheral layer (3) consists of a filled
polyurethane or polyester matrix in which the filler
contains more than 20 % by weight of organic nitrated
explosive preferably chosen from the group consisting of
hexogen, octogen, pentrite, triaminotrinitrobenzene,
nitroguanidine, 5-oxo-3-nitro-1,2,4-triazole and mixtures
thereof, the percentage being expressed in relation to
the plastic-bonded explosive. o o

9. Explosive munition component according to Claim
8, characterized in that the filler of the plastic-bonded

__explosive forming the - peripheral layer (3) consists

solely of the organic nitrated explosive.

10. Explosive munition component according to any one
of Claims 1 to 6, characterized in that the pyrotechnic
composition forming the peripheral layer -(3) is a pyro-
technic composition of the class of composite solid
propellénts, consisting of a £filled polyurethane or
polyester polymeric matrix in which the filler contains
an inorganic oxidizing agent and is devoid of organic
nitrated explosive.

11. Explosive munition component according to Claim
10, characterized in that the filler of the pyrotechnic
composition forming the peripheral layer (3) contains an
inorganic oxidizing agent chosen from the group consist-
ing of ammonium perchlorate, potassium perchlorate,
ammonium nitrate, sodium nitrate and mixtures thereof.
12. Explosive munition component éccording to either
of Claims 10 and 11, characterized in that the filler of
the pyrotechnic composition forming the peripheral layer
(3) contains a reducing metal.

13. Explosive munition component according to any one
of Claims 10 to 12, characterized in that the pyrotechnic
composition of the class of composite solid propellants
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forming the peripheral layer 3 consists of.-
- 10 % to 40 % by weight of a polyurethane or poly-
ester polymer:.c matrix,
L/ - 0 to 40 % by weight of a reducing metal,
5 - 20 % to 90 % by weight of inorganic oxidizing agent,
the sum of the percentages being equal to 100.

- 14. Process for obtaining a fragmentation effect by
gas  release in the casing of an. explosive munition
component consisting of a casing 1 containing a twin-

10 composition explosive charge, followed by bursting of the
casing due to the pressure of the gas, characterized in
that the explosive munition component ‘is a component

W according to any one of Claims 1 to 13 and in that the
gas release is obtained by detonation of the plastic-
15 bonded explosive forming the internal layer 2 of the
charge, followed by reaction of the 1less sensitive

pyrotechnic composition forming the peripheral layer- 3,

the reaction being  initiated by the detonation wave
resulting from the detonation of the plastic-bonded
20 explosive forming the internal layer (2). |
15. Process according to Claim 14, characterized in
that the exploeive munition component is a component
according to any one of Claims 7 to 9 and in that the
peripheral layer (3) detonates.
25 16. Process according to Claim 14, character:.zed in
e that the explosive munition component is a component
according to any one of Claims 10 to 13 and in that the
- peripheral layer (3) reacts without detonating.



