DESCRI PTION Liner 5 In insensitive artillery nmunitions, there is no
direct contact between the insensitive explosive (IRE) and the
projectile wall, in order to suppress the creation of thernal
stresses caused by the different thermal expansions of the | HE and

the projectil ?qoc%bggg1f9é9 liner, in general a pl gy, PE%G"Hb&SQ&ﬁ]
e

therefore introduced between the two into the projectile casing

IHE i s then poured in and cured. EP 1 338 860 Bl di scl oses a net hod
for production of a 15 |arge-cal i bePESSHIREHOMNe projectile, and an
expl osi ve projectile produced using this method. In this case, a

I i ner conprlsi g a plastic casing conposed of an elastic material is
proposed in ord Frthat the vol une of the expl osi ve charge, which
changes when tenperature 20 fluctuations occur, is held by the
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expansi on, the exp [ osive charge contracts and expands t hrou sever al
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the 35 expl osithe char ge, tied sloeSedn expgasdrafith it to the

EP 1 338 860 Bl discloses a method for production of a
15 large-caliber explosive projectile, and an explosive
projectile produced using this method. In this case, a
liner comprising a plastic casing composed of an
elastic material is proposed in order that the wolume
of the explosive charge, which changes when temperature
20 fluctuations occur, i1is held by the elastic plastic
casing. The liner is introduced through a mouth hole,
which 1s normally used to hold the nose fuze, in the
folded-together or pressed-together form,. In the
unfolded state, this plastic casing, which is in the
25 form of a bag, corresponds to the dimensions o¢f the

interior of the explosive projectile.

In some cases, the liner is not stiff enough to make it
possible to compensate for the natural thermal
30 expansions which occur as a result of the expansion of
the explosive charge. As a result of the large amount
of thermal expansion, the explosive charge contracts
and expands through several millimeters when it 1is
cooled down/heated. The 1liner contracts with the
35 explosive charge, but does not expand with it to the
same extent. This results in the liner being shifted on
the explosive charge. The liner is shifted to the rear

relative to the charge over a large number of



sanme extent. This results in the liner being shifted on the expl osive
charge. The liner is shifted to the rear relative to the charge over
a | arge nunber of WD 2008/ 011969PCT/ EP2007/005988 - 2 - tenperature
cycles, as a result of which the explosive charge may be partially

exposed. The invention in this case v,
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the liner frombeing s ted on the expl.psive charge. e obj
achi eved by the features of patent claim1l. Advantageous reflnenents

are specified eéﬂlpte&etdeeee%mtescl akMs. rLeuiheo En%ﬁQEhOths 9%&89:&%
the idea of in Iudln |ncor€ tlnqﬁ) type of bead or stud in e

| i ner, which e aXn FnPef S5&-charge front edge or in
the charge. 15 DE 1 812 462 Al admttedly dlscloses a prOjectlle wth

a fragnentati n l SI har e whi.ch

surrounded by Qﬂl ?ﬂn&??glgggkﬁg andg‘%(ﬁ(gl ]ﬁ%?€ﬁen§y 58 85%%%%5d
of steel, éopﬁ@ﬁ dangradrpe, bﬁ%@ﬁﬂﬁh#ﬁﬁﬂ@ﬂm@rtbﬁ exphyaited charge.
indentations whi ch are arranged in a rom/and extend in the

| ongi t udi nal gqrectéon of the 4ect e, but these are used to form
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fragment ati on cdasing . WAidvansageousdsetfheehéed s witd shecPHi ek pl0stve
charge. Wen tju e%é?hest§lHQdy detonates, the small shaped charges
cut notches in ragnment ati on casing and break the casing into
fragment s18l ong these notches. The size of the fragnents corresponds

to the distanees bpiv@edidheis based on the idea of including or
incorporating a type of bead or stud in the liner,
which provides an interlock with the charge front edge
or in the charge.
15
DE 1 812 462 Al admittedly discloses a projectile with
a fragmentation casing in which an explosive charge
which is surrounded by a film is located and this film,
which may be composed of steel, copper or plastic, has
20 a number of elongated indentations which are arranged
in a row and extend in the longitudinal direction of
the projectile, but these are used to form small shaped
charges which are directed towards &a cylindrical
fragmentation casing which surrounds the film with the
25 explosive charge. When the explosive body detonates,
the small shaped charges cut notches in the
fragmentation casing and break the ©casing into
fragments along these notches. The size of the
fragments corresponds to the distances between the
30 indentations in a row, and to the distances between the
rows. There is neo intention of wusing the film for

fixing with respect to the explosive charge.

In this case, the bead may be circumferential. If the
35 liner is introduced into the projectile casing in a
folded form, the circumferential bead may be segmented.
The studs which are created in this case likewise have
very high dimensional stiffness, and the spaces between



30 indentations in a row, and to the distances between the rows.
There is no intention of using the filmfor fixing wth respect to

t he expl osive charge. In this case, the bead may be circunferential.
If the 35 liner is introduced into the projectile casing in a folded
form the cireonkeospoindedead may be segnented. Tireryerdsomhookoss e
created in this case |likew se have very high di nensional stiffness,
and the spaces between WO 2008/ 011969PCT/ EP2007/005988 ~ 3 _ them
al l ow the |inéhemmoabéowotiedl saesi Ibo ben folded ¢amsilierease the

di rensional stiffness of the studs, it is worthwhile deliberately
setting the 5 stiffness of the studs, for exanple, by the wall
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invention will be explained in nore detail w reference to one
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10 It has also been found to be advantageous to
incorporate a plurality of rows of beads or studs in
the liner.

The studs or beads can be incorporated in the liner,
15 Quring its production, by a simple modification to the

liner tool.

The invention will be explained in more detail with
refererice to one exemplary embodiment and using the

20 drawing, in which:

Figure 1 shows a partial view of a projectile with a
liner which has a bead,
Figure a shows a slightly enlarged illustration of the
25 bead from Figure 1,
Figure 2 shows a partial view of the projectile with a
liner which has at least two beads.

Figure 1 shows, in a detail, a projectile 1 having a
30 projectile casing 2, a liner 3 which is located between
the projectile casing and an explosive charge 4. In
order to prevent the liner 3 from sliding on the
explosive charge 4, the liner 3 has a bead/stud 5 which
is shaped inward at a point L1 which is defined with
35 respect to the explosive surface (Figure la). The bead
5 is designed to be sufficiently stiff that the liner 3
rests in an interlocking manner on the front edge of

the explosive charge 4, immediately or after a small



Figure 1 shows a partial view of a projectile with a liner which has
a bead, Figure a shows a slightly enlarged illustration of the
25bead fromFigure 1, Figure 2 shows a partial view of the projectile
with a liner which has at |east two beads. Figure 1 shows, in a

detail, a projwe,ca'gbs,albéx%ng a 30 projectile casi %%Epapbiﬁ'&aséaa

which is | ocated between the projectile casing and an explosive
charge 4. In order to prevent the I|iner fromsliding on the

expl osive cha e ddJ S d/ : Whi 1SS
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sufficiently stiff that the liner 3 rests in an interlocking manner
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5 formed bead or stud 5 (Figure 2a). The further bead 8§

is in this case incorporated in the liner 3 with a

length L2 which 1is defined with respect to the

explosive surface, and makes it possible for the liner

3 to be hooked to the explosive charge 4 during the

10 casting process itself, and thus to be fixed from the

start.

In principle, it can be assumed here that, in this case
as well, an insensitive explosive charge 4 is poured
15 into the artillery explosive projectile 1. The liner 3,
in the form of an elastic rubber-like plastic casing,
is used in order to prevent the explosive charge 4 from
adhering to the inner wall of the projectile casing 2.
It is inserted into the projectile casing 2 through a
20 mouth hole 7. The insensitive explosive 4 comprises
explosive and a plastic-binder system with further
additives. This is poured into the liner 3, and is
cured therein. The cured, formed explosive, thus forms
the plastic-bonded explosive charge 4. The explosive
25 charge 4 has a coefficient of thermal expansion which
is greater by a factor of 8 to 12 than that of the
projectile casing 2, which is composed of steel.



- 4 - nunber of tenperature cycles, depending on the filling |evel of
t he expl osive charge 4. Figure 2 shows the projectile 1 with nore
than one 5 forned bead or stud 5 (Figure 2a). The further bead 6 is
in this case incorporated in the liner 3 with a length L2 which is
defined with respect to the expl osive surface, and nmakes it possible
for the liner 3 to be hooked to the explosive charge 4 during the 10
casting process itself, and thus to be fixed fromthe start. In
principle, it can be 9&ed here that, in this case as well, an
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of 8 to 12 than that of t e rQJs8 t .
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steel. 5 d ainms:
bet ween a casing of a ﬁﬁ@@@dﬁﬂﬂé

contact between the hi qﬁacemelmwhemcdrma‘@ﬁalathmkn&moﬁhehmmdmseas| ng,
the liner conprising atj bulge that is
inwardly fornmed so as to gﬁlarﬁgﬁ%%ﬁﬁieﬁ%%ﬁfﬁﬂ%ont edge regi on of
t he hi gh-expl osive charge, the |liner being displaceable between a
first position in which the bulge or flare is spaced fromthe

hi gh- expl osi ve charge and a second position in which the bul ge
interlocks with the front edge region of the high-explosive charge to
prevent fluffier displacenent, wherein a material thickness of the
liner increases in an area of the at |east one flare or bul ge.
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