WO 2008/ 011969 PCT/ EP2007/ 005988 DESCRIPTION Liner 5 In insensitive
artillery munitions, there is no direct contact between the insensitive
explosive (IHE) and the projectile wall, in order to suppress the creation
of thermal stresses caused by the different thermal expansions of the |IHE
and the proj ¥ i3E0&EEIIRIA 10 liner, in general a RUTAREI0AIAN05988
therefore introduced between the two into the projectile casing. The IHE
is then poured in and cured. EP 1 3 i scl oses a nethod for
production of a 15 |arge-cali ber eégﬁgggggiggojectile, and an expl osive
projectile produced using this nethod. In this case, a liner conprising a
pl astic casiqg_ osed of an elastic material is proposed in order that
the volune of the explosive charge, which changes when tenperature 20
fluctuations occur, is held by the elastic plastic casing. The liner is

i ntroduced thioughsan gpet hehale i1 1WhiChyirs Qsd@l | ynaised; 5o ol gk the nose
fuze, in the folded-together or preSsed-together form In the unfolded

state, this pIAsEIE: RF¥RC whlBhingePRithvC25*PePHiaE d THEY, 68 ridsponds to

the di mensi onsr@fedtiele i fheli Orirdfotdier eXBl QRIPHE-dYD] €6LT L eakR c50MF Cases,
the liner is not stjff enough to make it possible to conpensate for the
natural ther nidter™d exPRRSFERE WHCHIFSSec Y astBer eSdEtegritthe 3§ on of

the expl osi veexghaigieond\s of r skl t TRE thedl | ahge preyettiok thgsmy . expansi on,
t he expl 0si ve, charge contracts nd expands,t hrough several mllinmeters when
it is cgile H%ﬁﬁ7heéf%d.g%%%r?$neﬁ‘cdﬂ??ﬁEfg m#%ﬁLthel§5 égﬁ?ﬁﬁg%9charge,
bup does.not xtpandh aed hbet weent e sanme exte@entheThirs jieesulltes dasirde. | i ner
bei ng Shlftedﬂ%@ IHE is then poured in and cured.

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 volume
of the explosive charge, which changes when temperature
20 fluctuations occur, 1is held by the elastic plastic
casing. The liner is introduced through a mouth hole,
which is 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 of 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



t he expl osive charge. The liner is shifted to the rear relative to the
charge over a | arge nunber of WO 2008/ 011969 PCT/ EP2007/005988 - 2
tenperature cycles, as a result of which the explosive charge nay be
partially exposed. The purpose of the invention in this case is to prevent

5 the liner fWQn20@8HGLEH69ted on the expl osi ve charREL/EF2@0DH) @5988 s
achieved by the features of patent claim % Advantageous refinenents are
specified in the dependant clains. 10 The invention is based on the idea of
i ncl udi ng or teémeerponnti nycdesypesofa besshbr sfudhiicht Hehd ieveslosinhé ch

provides an interlock wifh %Q§t§9§i € %gg%dedge or in the charge. 15 DE 1
' I tile

812 462 Al admttedly discloses a proje e wth a fragnentation casing in
whi ch an expl osive charge which is surrounded by a filmis located and this

film which fmy 9aposed gt steehciCAPREr §f; P! | G, mber of
el ongat ed i ndent a iggs mhichtare arraﬁégg Rﬁntglfoﬁﬁiﬁa%g;?%%&%%ﬁﬁ?ﬁg
f£@ o

| ongi t udi Ral ¢ etindn bromtReipgofbef puthehexelapévasedareef or m snal |
shaped charges which are directed towards a cylindrical fragmentation
casing which surrounds the filmwth the 25 expl osive charge. \Wen the

expl osi ve bodghﬂet%%%f%g, l?heagﬁh?Yeéhdﬁéd r gee et efothesPa e he
fragnment at i onctashng. andvhheakeohe easiingndiits dragepets fakandd hase

not ches. The size gf the, fragments corresponds to the di stances between the
30 i ndent ati oRPTRE F oW 248 to the distances between the rows. There is
no i ntentlicon of using the filmfor

The invention 1is 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 1s 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 Dbreak the casing into
fragments along these notches. The size of the
fragments corresponds to the distances between the
30 1indentations in a row, and to the distances between the
rows. There is no intention of using the film for

fixing with respect to the explosive charge.

In this case, the bead may be circumferential. If the
35 liner i1is 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



fixing wth respect to the explosive charge. In this case, the bead may be
circunferential. If the 35 liner is introduced into the projectile casing
ina folded form the circunferential bead may be segnented. The studs

which are cregheshddydiisesase |ikewi se have very Rty HI09% didas
stiffness, and the spaces between WO 2008/ 011969 PCT/EP2007/005988 - 3

themallowthe liner to be folded easily. In order to increase the

di mensi onal stidf nesso@fciibe; 1 SEHdsS, e £S1 405 t bk del i berately setting
the 5 stiffness of the studs? for %xarrp l e, a\%ﬁ Q%\% \i/\gfl t hi ckness /materi al

t hi ckness being reinforced in the area of the studs. A variation is also

possible by fmagsget the wetbasadcthe di%@rﬁl%atlhes@f@flneég bt hag al so

been found to be_advant ageous to |ncorporate a plurality of rows of beads

or studs in $HEFinett THE stRIHIRbkadsIehiPBE2F REBr p&EAtEdY n e | ner,

15 duringsi tfsl,tpi@ﬂt@és oo f 3Ytlae Si $phds ) rmdﬂlcfx* caéxaaﬁpﬁf@ the, limer 00l . lThe

i nvention w i ned in more deta reference to pne exenplary

enbodi nent anﬂ“%éfrh%'g ALoR 3t aviithiy qﬁ?%ygﬁngﬁ 5hte Trgﬁi;wsl% % al

view of a projesdilof wehb astidser A\AhvahldmasOa hieadalkogupesaibbewdoa

slightly enIargg? % éﬁéatl n]l,l néhehe%§ do£ n1F|§ure 1, Figure 2 shows
it 'R ??%er

a partial viewo e projec t Whi &R at Ieast two beads.
Figure 1 shows, in a detail, a proj ectlle 1 having a 30 projectile casing

2, a |ingp 3 whichis |pealedyBetvean, e ool 461 6a6aatag.and ano

epr05|ve charge
1ncorporate a plurality of rows of beads or studs in

the liner.

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

liner tool.

The invention will be explained in more detail with
reference 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 1liner 3 from sliding on the
explosive charge 4, the liner 3 has a bead/stud 5 which
is shaped inward at a point L1l 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 1in an interlocking manner on the front edge of

the explosive charge 4, immediately or after a small



order to prevent the liner 3 fromsliding on the explosive charge 4, the
liner 3 has a bead/stud 5 which is shaped inward at a point LI 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

i nterl ocki ng Ward8 1IN front edge of the expl oHCRY BER2OQR/ 005988

i medi ately or after a small WO 2008/ 011969 PCT/ EP2007/005988 - 4 nunber
of tenperature cycles, depending on the filling |evel of the explosive
charge 4. Fi gumgoex shbwsembperprajrectdtc s W ddpermd eng han ame & flarmed bead

or stud 5 (Fi 2a) . The er_b JS in this case incorporated in
the liner 3 w eela (?ee%% he’%éiéﬁ}%% ?ngag?iﬁnéd wWth respect to the
expl osi ve surface, and nakes it possible for the liner 3 to be hooked to

the explosiver Gnatge, 4 g chbe J0o588ting P oGAss | hsekl  cand thus 1o be

fixed fromthe “start. In princi , it can be assuned here that, In this
case as wel Ifomred nbeadi Orves | BsilVaotkgr g&l4 iBhgobnefhersbeado & he

artillery explosive phpsectdde IncdbPgokhiRer 3ininnkherfoem of ancgl astic
rubber-1like plastic casing is used in order to prevent the expl osive

charge 4 fromengHerihg t BRERE i dfer JRFINeA tWetRr of 86PRFE cdSing® It is

inserted intoestdieoPivd estitFgcEaSRAE ZdKUPUIN BodHi PPt okoltder. 1 e
i nsensitive explosive 4 ¢ | astj c-bi nder system

ri ses . expl osjve and p
Wi th further 3 addi (15eS800HPs §& pBr IR 1A% {heCPRREE & 4Hd NG ed
therei n. 1The cagethg f proedsexplwsing, dtaisthosmso tihe phasti Erandadk
expl osi ve charge 4. The expl osive 25 charge 4 has a coefficient of thernmal
expansi on whi%ﬁ%r?s greater by a factor of 8 to 12 than that of the

In principle, it can be assumed here that, in this case
as well, an insensitive explosive charge 4 is poured
15 1into 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 1is
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.



projectile casing 2, which is conposed of steel. WO 2008/ 011969

PCT/ EP2007/ 005988 - 5 Patent Cains 1. Aliner (3), arranged between a
projectile casing (2) of a projectile (1) and an explosive charge 5 (4) in
order to prevent contact between the expl osive charge (4) and the projectile
casing, conpsaPDAS/GLIAEStic, characterized in t hACTAEPIEEMMOQE9d88ad or
stud (5, 6) is included in the Iliner (3% and, forned inward, can be hooked
to the 10 explosive charge (4). 2. The liner as clainmed in claim1,
characterized in that a first beadasend Chpriman be arranged at a defined
point (L1) fromthe nmouth hole (7) in the 15 liner (3), such that this can
be hooked onto or <can rest on the front edge of the explosive charge (4)

i medi ately ok af therlanauntien ofanranuactheeveqycheprod@cyilthecddima as
clainmed in claim 1@ 8f &%t@%%t'ﬂ%d tln) thah the EH%ELBEEVQeaé%a(l@e can be
arranged at a further defined point (12) fromthe I'n the
liner (3)53such that4>theln||ﬁétie(3) t@anPEQVﬁaékeGOFlﬁta@g}r a|1:|65FV~tet5frt he&hes

expl osive charge (pthking Gasidqag. (4) Thes! ikpgr @isogta@ttrfe 'dhé?ﬂf‘g of
claine 1 to 3, characterlzed in that the mat eri al thickness

reinforced in the EREIRt R sRuPlPSitheChRragber a8t o EEQH & 6).
least a bead or stud (5, 6) is included in the

liner (3) and, formed inward, can be hooked to the

10 explosive charge (4).

2. The liner as claimed in claim 1, characterized in
that a first bead/stud (5) can be arranged at a
defined point (Ll) from the mouth hole (7) in the

15 liner (3), such that this can be hooked onto or
can rest on the front edge of the explosive charge
(4) immediately or after a number of temperature

cycles.

20 3. The liner as claimed in claim 1 or 2,
characterized in that the further bead (6) can be
arranged at a further defined point (12) from the
mouth hole (7) in the liner (3) such that the
liner (3) can be hooked integrally to the

25 explosive charge (4) during casting.

4. The liner as claimed in one of claims 1 to 3,
characterized in that the material thickness (t)
is reinforced in the area of the stud / of the at

30 least one bead (5, 6).





