WD 2011/ 053211PCT/ SE2010/ 000262 1 METHOD FOR COMVBATI NG EXPLE?}KE—CT;R?ED
WEAPON U RQIECTI LE DESI GNED FOR THE SAME TECHN-GAEFbbb s e
pr esent N§§23Pﬁ%5hgelates to a method, of, with a projectlﬁé conprising a
reactive charge, combating an explosive-charged weapon unit, preferably an
eneny shell, so that undesirable harnful effects on the 10 environnent are

red:Jced. Thﬁ immamdnolana et 'ﬁﬁc?/ h&b@?@?%{-@hﬁ@ﬁﬁﬁéﬁs Mpon  UNTTS,
expl osi ve- char nalso relate to m ssi

cogbatable mea%@ﬂ)gﬂgPé?ngghDﬁ FONEP T8ReXHHpPR™Eponbs, hone- made

expl osi ve devices or air, water or ground craft conprising explosives,
etc., mhereby,T%%H&&%h%cghbﬁg configured according to the invention, the

expl osive of the conbatabl'e weapon unit is initiated by means of
projectilesdwith reactive 20 charge ainmed at this explosive at high speed.

| ock B syiushednonm, et s a0seEplasiue,cag o, s delgnat g by

shock effect which is generated by a sp _ its the exp .give at
hi gh speed. |t P2®JieStalso IR 3 HeE a preessive velvarde oncanbekphgsiare

charge can ini dx@liestihe-dakegati onea@boan @&@kQSi&@efgﬁﬁ%l§n0W59dQ%eH®5 been

utilized, inter_.alia, in't esi of projectiles intended to conbat eneny
of Hifaoridgs xEb L

expl osi ve- char G&F ‘$Hel P8 ssPi'esgs+r harmtul —effects on the

10 environment are reduced.

The invention 1is especially intended for combating
explosive-charged shells, but <can also relate to
missiles or other combatable weapon units, such as, for
15 example, bombs, home-made explosive devices or air,
water or ground craft comprising explosives, etc.,
whereby, in projectiles configured according to the
invention, the explosive of the combatable weapon unit
is initiated by means of projectiles with reactive
20 charge aimed at this explosive at high speed.

It is previously known that an explosive can be made to
detonate by the shock effect which is generated by a
splinter when it hits the explosive at high speed. It

25 is also known that a pressure wave from an explosive
charge can initiate the detonation of an explosive.
This knowledge has been utilized, inter alia, in the
design of projectiles intended to combat enemy
explosive-charged shells or missiles.

30
One problem with the said methods for use in combating
explosive-charged shells or other explosive-charged
weapon units is the damage which the detonation, in the
form of a pressure wave and splinter effect from the

35 detonation, causes to the environment, whereby c¢ivil

material and humans are put at risk.

US 2003051629 Al discloses a method and a projectile

for combating an explosive-charged weapon unit. The



30 One problemwi th the said nmethods for use in conbating expl osive-charged

shel I's ORNBEHﬁMﬁﬁﬁﬂlOSive'Charged weapon units is the d@gﬁg@zmm@&ﬂ6}he
e e

detonation, 1n't formof a pressure wave and splinter ect fromthe 35
detonation, causes to the environnment, whepeby civil material and humans
are put at risk. WD 2011/053211PCT/ SE2010/000262 - 2 - projectile in US

2003051629 Al I a reactliv 1 caonsi sting.of a nmetal and an
oxi di zer. The %ggﬁ%Fggﬁﬁix %rgkﬁsgggég%féf%fggr Fﬁppgéﬁﬁén,aVWRﬂ?qqﬂye
projectil e penBfK&tes thenexptiosi vefchar gesktakapord S5adnidxidfzéni timid ng

the expl 0si Ve Qbakbe,Weanan i t:. G T NTLON AND 1 T
DI STI NGUI SHI NG FEATURES One obj ect Aéogf\@‘ﬁee p%%%%l'y Elh%éﬁ N gﬁgnsitr%ﬁ ified

10 nethod of, WFPRASStpr8j edgNEraderbatiin afxetpsdvevehehaeded weeamon

uni t, prefesablyiap emenyishathngSenthakpundestr gbl enbaradyby effects on the
environment are mnimzed. 15 A ?urther obj ect of the present 1nvention is

a sinplified projectile with fewer conponents, designed for the said conbat

oper at i on. EhEssardTeh) envVENTaSNWellD BSS opherirGosswhiehr@seumes 20
|isted here, are satisfactorily nmet by that which is specified in the
present independent patent clains. Enbodinents of the invention are
specified in t REedepeiridht ofatem olrasest 2bnThosioamcder di ng ing Itk qat esent
invention,1@ sheaRhbhi et mefhod ha r%%%%tﬁﬁ%gucfgmﬁiti%%tQna olectile
conprising a reﬁctlve charge, co atln% an expl osi ve-charge ﬁkapon unit,
preferably an & @ﬁ?eghgﬁppogouphat preferably an enemy shell, so that

undesirable harmful effects on the environment are

minimized.

15 A further object of the present invention is a
simplified projectile with fewer components, designed
for the said combat operation.

The said objects, as well as other aims which are not
20 listed here, are satisfactorily met by that which is

specified in the present independent patent claims.

Embodiments of the invention are specified in the
dependent patent claims.
25
Thus, according to the present invention, a simplified
method has been produced of, with a projectile
comprising a reactive charge, combating an explosive-
charged weapon unit, preferably an enemy shell, so that
30 undesirable harmful effects on the environment are
reduced. The projectile is configured to penetrate the
surface of the shell upon impact so that a passage is
opened into the explosive of the shell, through which
passage the reactive charge 1is transferred to the
35 explosive of the shell under the influence of the

kinetic energy of the projectile.



30 undesirable harnful effects on the environnment are reduced. The
projectilganl kgured to penetrate the surface of th i npact
so t hat aﬁgazglslgfgggfl}ls opened into the explosive of the sﬁg?{%,%k(%lﬁ}rd@%g whi ch
passage the reactive charge is transferred3te the 35 expl osive of the shell
under the influence of the kinetic energy of the projectile. -3 _ The

nmet hod i s charagteri in that the react.ive charge, upon contact with the
expl osi ve, rea?’?lse aﬁ%eecgioéfrqt s Wﬁ%%rclzreéjacﬁrbn Wa[tﬁ t He® exprasivee 5
Accordi ng to f@harare,aspeets ainttave netihbd eloeoredipig stiord,hereavest iad t he
reactive charggds.di spe; I .Qne -tight _and _liquid-tight
container in the action ?ggrggrl;%t %ggr%tg\’}gﬁt ngﬁt Ié%:l %é?\%@éﬁvghe reactive
charge and the surrounding air, especially during storage, transport and

handling. 19 adiddQnn@aeOr i g elo a;gij%ottrs_esﬁnt%ﬂéq Hé’é"aﬁ%&dﬂ{ jestile
has al so been produced,” conprising a reactive charge tor conbating an

expl osi ve- char OF v%é‘é’ﬁélﬁlﬁﬁi:t, for exanple an eneny shell, which projectile
is configured such that undesirable harnful effects on the environnment are
m nimzed, the 20 pr(?jeec%i Ice bei ng confi qgre .to genet,rate t he surface of
the shel | upon inpact Sso THat''& paB&adE i's ofeBASFht 41t het edfPssi V& of the
reacti ve charge for dasatdbet ehdt He gueacttiivé tc hange.irBre jpr ojlectadeidrs
characterizgd in th he .reacti har ri t least one 25.

subst ance %ﬁi ch rea%:agttvm ttﬁ t%terje\é’%&%osic\gjgltgr?(}pstbze&t%seaee{l hytghegf go]f?%g?le‘éecti on.
According to furthechasgectoftihesprspereing, aaceoratinrs tal hedinient i on:

30 the reactive chargereoepriegsspbRe QhdzhAaqgstiggrate or mxtures thereof,

In addition, according to the present invention, a
15 projectile has also ©been produced, comprising a

reactive charge for combating an explosive-charged

weapon unit, for example an enemy shell, which
projectile is configured such that undesirable harmful
effects on the environment are ninimized, the

20 projectile being configured to penetrate the surface of
the shell upon impact so that a passage is opened into
the explosive of the reactive charge for transfer of
the reactive charge. The projectile is characterized in
that the reactive charge comprises at least one

25 substance which reacts with the explosive and starts a

hypergolic reaction.

According to further aspects of the projectile,
according to the invention:

30
the reactive <charge comprises zinc or zinc
stearate or mixtures thereof,
the reactive charge comprises porous and
35 granulated zirconium, fine-grained magnesium

perchlorate and bismuth trioxide,



t her eacti vechar geconpri sespor ousand

35gr anul ayedsim@enium fi ne- grai nednmagnesi um per chl or at e pai@rbd18/avi262
trioxide, - 4 - the reactive charge is liquid and conprises pyrrolidine,
the reactive charge is disposed in at |east4a ene 5 gas-tight and

|l iquid-tight container in the action part to prevent |eakage of |iquid

substances to the eyl onen,, . £Spegi duri ng .handl in st or age. and
transport, 10t he gagﬁﬁighp aﬁ:\%fqu?%g%%%htyéongégﬁé% i§gg%ns$?T§¥%%F%y an
al | -covering metal Poirofldgdipeeventi ng undesirable reactions with the
surroundi ng at nosphere. 15 ADVANTAGES AND EFFECTS OF THE | NVENTI ON The

i nventi on enabl es expl osi ve-charged weapon units to be conbated

ef fectively, w thout-PEhis=2e&sihgCaAyISeriousignntge tic t Ak difdistondnt

e.g. to civbl 20 natger-aligard dmansguithe uge dorddiRat i esthavidfion
non- expl osi ve reactive ch€rge also.in reases s%fe£¥ during_ handl i ng,
storage and transpoffisf the SBEgiFldt i o3kage © quid substances™ to

the environment, especially during handling,

storage and transport,

10 the gas-tight and 1liquid-tight container is
constituted by an all~covering metal foil for

preventing undesirable reactions with the

surrounding atmosphere.
15 ADVANTAGES AND EFFECTS OF THE INVENTION

The invention enables explosive-charged weapon units to

be combated effectively, without this causing any

serious damage to the environment, e.g. to <civil
20 material and humans.

The use of projectiles having non-explosive reactive
charge also increases safety during handling, storage
and transport of the projectiles.

25
Storage of the reactive charge in gas-tight and ligquid-
tight containers in the projectile simplifies handling
and increases safety during production, storage,
transport and fitting of the reactive charge in

30 projectiles, especially when the reactive charge exists
in gaseous or liquid form. The quantity and type of
reactive charge can easily be varied. The risk of
leakage during long-term storage and during
transportation is reduced.

35
The small number of component parts allows simple

configuration of the ©projectile, which makes it



25 Storage of the reactive charge in gas-tight and liquid-tight containers

in the pr&b%{l/dsiﬁ' nplifies handling and increases saf %E¥/S§Etﬁ'0)390262
producti on, orage, transport and fitting of the reactive charge |

projectiles, especially when the reactive gharge exists in gaseous or
l'iquid form The quantity and type of reactive charge can easily be vari ed.

The ri sk of Iek ri | ong-term storage and during transportatjion is
reduced. 35 % %[ lél chro ﬁgispﬁﬂ%ﬁ Pgn%{ﬁg Wht ek arss r?g‘?ﬂt’ss | 5 uni t
price. The invemtiitowrtiltgs of fers an opportunity to markedly 5 reduce the

projectile size necessary to conbat an explosive-charged weapon unit, and

thus the overall size of the particular weapon system and costs of the
same. 10 The i AVént } oviehbsobedmugef ¢ Htelr$ n arheoppd +owh gy patenmackaihy and

wi |l now besdeseriked ihesoppwhatrgneat gtzget %tegg?w““@&“&&mt%h élxg

appended figures. Further advantages and effects w energe in
course of stud)?xéi’rJr(TS&Hﬁs|C3i‘é’rr§teidonW8PpPﬁe ol Fonialy dénai | ‘ébede@%ﬁﬂr@tlon of

the invention, sdizeh sf Nnthé apaeys cueher erRCe IO & he-appspdeddranidig figures,
in which: 20 Fig. 1 showsschenmaticall yasi devi ewofa projectile, viewed

obl i quel y fromthe front, in which the front part of the projectile is
sectioned in the Iongltudlnal direction, wherein the placenent of the

reacti ve chgr 9gnal LRRANGLECLL ol CHLIENLy 23 i 2 Shovs,sohermtically
a side view of pr o] ect
clalms and will now be described in somewhat greater

detail in connection with the appended figures.

Further advantages and effects will emerge in the

15 course of study and consideration of the following,
detailed description of the invention, with
simultaneous reference to the appended drawing figures,
in which:

20 Fig. 1 shows schematically a side view of a
projectile, viewed obliquely from the front, in which
the front part of the projectile is sectioned in the
longitudinal direction, wherein the placement of the
reactive charge of the projectile is evident,

25
Fig. 2 shows schematically a side view of a projectile

according to Fig. 1, viewed obliquely from the rear,

Fig. 3 shows schematically a projectile according to
30 Fig. 1 with 45° angle of attack, immediately prior to

penetration of a weapon unit,

Fig. 4 shows schematically a projectile according to
Fig. 1 immediately following penetration of a weapon
35 unit,



according to Fig. 1, viewed obliquely fromthe rear, Fig. 3 shows

schemat i C\?blzﬁlﬁosﬁl‘i’l ectile according to 30 Fig. 1 with f‘éT%ﬁg(hﬁloﬁ)J%?ttaCk
e

i medi ately prior to penetration of a weapon unit, Fig
schematically a projectile according to F @. -1 |mTed| ately foll ow ng
penetration of a weapon 35 unit, -6 Fig. 5 shows schematically a

projectile accargj ng tq.F npl eted penetratio heapon
unit, a passage l%av%ng%t?edew% o%cé}rl]&gyf%%\%j)?%e%ex%P ??/’g g ﬁ@fﬁlrgﬁ
DESCRI PTI ON OF FEBODI MENTSL Fowjkites chramé@ t2dshpenat prbject idfe &, wempdr ch

the front part ofit,he Pa@iseld ha vl rigs He@Rsbbbubad PXoa@[l?gCE'x noRarL 3 and

the rear part t her eof by a fin part 2. 10 Preferab ac ion"part 3 is
constituted by a rotationally synmretric body, for exanple in the formof a
rod or cyli SidemEIfA iNTC WESTRAPAIDNS €t ipdmopdMgrsenbodi ments, of triangul ar
or square cross section, for exanple, can also be used. The action part 3
is fitted 15 directly onto the fin part 2 of the projectile 1 by, for

exanpl e, threadlingireg Ui regpd s&rﬁwimga osrshedmnikage., At esnath viehy, Fider

action part 3 d t.0 i nternedi ate .assenbl y. part (not shown)
bet ween t he act%;%loi}ntbparttt§g r‘?% lle pgrt 2. COIIhStJﬁ‘htep% y 235 THet

projectile 1, Mg ed BN, the cfﬁh@lcl togtréd blyeaechf)nthgeneomrpl aau:tcsz part
with fins, 1@requfreq@ﬂé Jl dgqe ngtggﬁstégrgarg bqsreglogg%qt\éntgg ot he

materials, for exarr%le met al he action part conprises rea tlve

charge 4, whosé& % et Sé’ﬁﬁlec?&ﬁfci A%t P4 se%ﬂet higit t%oﬁp%n@%ct

with an expl osiaverd@, éor BXamdea TNE, tircenst s SREY a@%@ﬂib){ (cormpear e
hypergolic reag er eu defl agrati on of the explosive is initiated
30 and the expl %)T{SI \r}?el’n}es Sdr r?&onc ‘%tfe’to%ﬁ?ibarerh%r %%c???/"el%rh'arﬁ%r4 is

di sposed in at dx@astleoneagasaldd ghe anddli Guedatitdbhn gawmit \3 iis thetasdi on
part 3 of the Q{ric%je%liy] Cordto TRReCAVI] ypé?t prefgr apkllé{ %Xfloij%%%iigg‘l 1 by,
for example, threading, gluing, screwing or shrinkage.
Alternatively, the action part 3 can be fitted onto an
intermediate assembly part (not shown) between the
action part 3 and the fin part 2. The fin part 2 of the
20 projectile 1, Figures 1, 2, 1is constituted by a
homogeneous plastics part with fins, preferably
moulded. The plastic can be replaced with other
materials, for example metal.

25 The action part 2 comprises a reactive charge 4, whose
composition and configuration is such that, upon
contact with an explosive 10, for example TNT, it
reacts spontaneously (compare hypergolic reaction),
whereupon deflagration of the explosive is initiated

30 and the explosive is burnt without detonating.

The reactive charge 4 is disposed in at least one gas-
tight and liquid-tight cavity in the action part 3 of
the projectile 1. The cavity is preferably cylindrical
35 and extends through the majority of the action part 3
in the longitudinal direction of the projectile. In a
special embodiment, the reactive charge 4 is disposed

in one or more gas-tight and liquid-tight containers in



35 and extends through the magjority of the action part 3 in the

| ongi t udiwalofiigseslii on of the projectile. In a special egaghd®oboei he
reactive charge 4 is disposed in one or nore gas-tight and |iquid-tight

containers in - the cavity (not shown in the figures). The use of gastight
and liquid-tight containers presents a nunber of advantages, for exanple
easy handl i ng e | ge, 4 in.the,loading of projectiles 1. 5

Furt her nor e, tﬁt]fe%lérigi\;%‘%/ﬁ?l g_gggggha‘d?i g gpgr Zigléq r?(f)t'ra«frﬁgﬁpourste i & r dAdced.
The gas-tight awdht gand- tiight dcohvhtneprsteanechay @ reaentss ashapeseandf
sizes, but are preharaply cytinpdrig d ggual i ' S0, Aas Lt 10
easily into the cyli n%%il cal cavi t(%e%l.lp%jue g%s?t illé_ Itlé%a%\r? I i%ﬁi d£§|a%‘ﬁ§'Vé

cont ai ners enabf& % fubhtiis arfingpe bfrematesciarge 4 to be easily
varied withsregard to the ainmed-for desired effect. 15 Instead of gas-tight
and liquid-tig contai ners, the cavity of the action part 3 can be
configured wit hhg%ﬁtgieo]?“%(?’e &Q?-tfbﬁllf é’r% Pieagiaa-et i Ght L hafbereds naifi ch
one or nore reactdnspahar ges ssducképoged. F8sFbegreacindvel chaigetdght

conpri ses subst . whi ch pen.contact with an ox n sensor .and/or a
fuel, for exarrpi e al rﬁgc}}rscaﬁa}éxgl g%i VE LT s et 1A G %gg gﬁ&egt’arkf‘% a®t®
defl agration. 2reiegablequiyeheatscal eapbacemiadn & psbpectdl esl to 6iter

for it to penet ; egl . casi ~ t n Wit Sp; t
passage 9 1o opEea | n bt e Sxol Berve 100 Frgnr o3, s rate SoKEeARe i n

whi ch a proj ectti® 0 Pelfett st al iapoinamt ¢ he f grarikiaipl @1 Ant¥Renp
shel |, 30 at highuspeesd andryet h ano obki qseesilr%a%r@@gl Githl G shows
the projectile Ihei m’riedi%\\,_tsgl% Ct{)ri,or %o ﬁiég)a(:t’ ef ore penetration has
comenced. Fi gubs £¥hohs the' proj ¥t i€ i medi atel y fol | owi ng i mpact ,
when a small part of the steel casing 8 of the shell 7 has been 35
penetrated;s tnstead of gas-tight and liquid-tight containers, the

cavity of the action part 3 can be configured with one

or more gas-tight and liquid-~tight chambers, in which

one Oor more reactive charges are disposed.

20 The reactive charge 4 comprises substances which, upon
contact with an oxygen sensor and/or a fuel, for
example air or an explosive 10, self-ignites and starts

a deflagration.

25 High requirements are placed on a projectile 1 in order
for it to penetrate the steel casing 8 of the weapon
unit 7 so that a passage 9 is opened into the explosive
10. Figures 3-5 show a sequence in which a projectile 1
penetrates a weapon unit 7, for example an enemy shell,

30  at high speed and with an oblique impact angle. Figure
3 shows the projectile 1 immediately prior to impact,
before penetration has commenced. Figure 4 shows the
projectile 1 immediately following impact, when a small
part of the steel casing 8 of the shell 7 has been

35 penetrated.

Figure 5 shows the projectile 1 after the steel casing

8 of the shell 7 has been penetrated and a passage 9



- 8 - has been opened into the explosive 10. Once a passage 9 has been

opened, t\g Bﬁ%%%}h\fe charge 4 is transferred to the expl }ngl Rod2bg ough
t he effect rom e kinetic energy of the projectile 1. e reactive

charge 4 5 is mxed with the expl osive 1Q, ga-reaction vvrth the expl osive 10
occurs, whereupon the epr osive 10 is burnt by deflagration. Gas which is

formed in the ﬁ ) othe rn|n nerates an overpressure i nsi de the
weapon unit 7, S'eads nte t‘iq}f?g 5 Ve G udiEn fPatiddReapon
unit 7. The reé?cata vfeeeerhaogenédconqtmer Sesa et iviext ¢t er gpf neaetrmrsslﬂ:ésﬁ@éwes

al so termed hypeyqgld .anc onc t act (‘I}th expl osi ve
10 of the weapon uni tCe l%r%zai%c%t el?poe,}lp‘laﬁjegrjous 2C fifpoé‘r chei ?”srlf%slt%nces
whi ch can advarﬁ%&Yusqu bee ugee) ¢atihe ?ceaWthetbharr@@cctlanee chiamyeand zi nc

stearate ang mpd uneged Nerieef , + e SW.tARIE i X ¢ at Lo % t
zinc and 1% by wei ght zi nc stearateép%OSFurther exarr%%es 0 %F¥Hw}9§

hypergolic sub 54V e 10poPBGYL §r artHRBP ST 1 EB uRKPLPRRVEr al hedts

magnesi um and mudnir ebyof deagagsktmper chd Or afrg and ;Ri SPYLRe b | PXi dehe
preferably 60% %%1 r]it niegnesr um ger chl orate and 40% 25 by wei ght bisnuth
trioxide. Solid hypergolic suBdfRhRds IGPFAESSard (5 P PrEs sEP 14t o

sui t abl e shape tthe f iweapono tune tcavi,t y wifidthe Jpranjsecttid e, sgiriefteirapl yand t he

shape of a;§o0d QI t%Yllc'tQ@%r ofthl‘%r ~29d regetibve substances which can be
i ncl uded are, for exanp O Trthium or potassium or m xtures thereof.

Li quid hypergolic substanees_mhrch can advant ageously be included are:
pyrrolidine, dlm@%ﬁl@iiﬁ@-n&ﬁ@ré@EﬂA)ccﬁerstéy|@nﬁgk@ﬂgeofdréeﬂ,e@fve

pyrrolidine is trkl)e nost 35 advant ageous ol 1 ¢ substances
require, howeveMPSFPEGESe | 3bFQL |t§ﬁ/r\?r’?cl%%®?%g‘i’rﬂ‘% héugﬁéﬁééﬁﬁre whi¢hor der
to prevent IeakJa:gm anchawdess rabl €hé earpio8sve 10 of the weapon unit,

15 react spontaneously. Solid hypergolic substances which
can advantageously be used in the reactive charge 4 are
zinc and zinc stearate and mixtures thereof, a suitable
mix ratio being 99% by weight =zinc and 1% by weight
zinc stearate.

20
Further examples of solid hypergolic substances are:
porous granulated zirconium, fine-grained magnesium and
mixtures of magnesium perchlorate and bismuth trioxide,
preferably 60% by weight magnesium perchlorate and 40%

25 by weight bismuth trioxide. Solid hypergolic substances
of the said type are pressed into suitable shape to fit
into the cavity of the projectile, preferably in the
shape of a rod or cylinder. Other solid reactive
substances which can be included are, for example,

30 lithium or potassium or mixtures thereof.

Ligquid hypergolic substances which can advantageously
be included are: pyrrolidine, diethylenetriamine (DETA)
and ethylenediamine. Of these, pyrrolidine is the most
35 advantageous. Liquid hypergolic substances require,
however, precise isolation/enclosure in the projectile
1 in order to prevent leakage and undesirable reactions

with substances in the environment. A comprehensive



W th substances in the environnment. A conprehensive -9 isolation/enclosure

can be caggbihfssAy for exanple, by an all-covering pl a%E;r%?ﬁ(%/o&BE?l foil.

For the penetration of the shell 7, the configuration 5 0 e action part
3 of the projectile 1 is of particular inpartance, the configuration of the
front of the projectile being especially inportant. The choice of materi al
in the action p dinits casing.,is also of great_inportance in order
to obtain a 10 i’saélrfgr]fg(r‘;atcle %%nc%lolssuraes P At b et ial Fr se4prRlas Py
possi bl e so as aherkebycawwiing edse tties penetatali Ifictiy .of the projectile 1.
For exanple, the casing of the action part 3 can conprise one or nore hard
netals, for exanple tungsten or tungsten carbide. In order to avoid 15 a
situation in wHi®h £he pespseetient ofuporei apatl, 7sl ites oonfheusatface 8
of the shells 7,0fespatd aldotsigh t vent ofs s | o - f attagk, 'kt is
advant ageous if the front 5 of [ﬁ%éecacpi‘o%fpar@?%s ?ﬁlgag%ﬁgl\% t% aggha(rﬁp edge
6. I'n order to RAFTHEH G prBREr b8 ERe fASt PP BT it 6f ttde hEreutf ace

8, it is advanta@eotisei fpideeeeige: 6 KoM i sespsonEl for mpbofasteni ngnparts,
such as barbs. FEor. exanple, the edge 6 can be serrated. I n_ a special
TRL R Gmiae ] Chv%) 58P e %eh?”ﬁ‘éi tfe te&ctive

enbodi ment, a propulsive device not-"sho
charge 4 in theatidn paatsS. oThergpropuhsd veameyi oe osdpr eferabtyin a

constitutedoby qmeial hodyn Wy chi Presses, ddeqtaantiug chardg 4 before it

into the weapon unit 7 via the 30 passage un e rnffuence loef the
ki netic energy RS r) et i teeraly eknativesdse t e ppopat silvel deyi e€, in

response to an @d ipedjursignal ,réanekdmsld, oeneral & dy Psepuhsi ¥erigrce
behi nd the reactive E?arge 4. 35 The propul sive device is expedientl
y

y
configured as &ovabl y CaPr af§eHTAEEal OBBdy i &S y MBEKi nBetRé Sy eaPFve
charge 4, for ecamdle itutndecdrorom ofutgPieat odarbide. In order to avoid

15 a situation in which the projectile 1, upon impact,
slides on the surface 8 of the shell 7, especially in
the event of shallow angles of attack, it  is
advantageous if the front 5 of the action part 3 1is
plane with a sharp edge 6. In order to further improve

20 the fastening or adhesion to the surface 8, it 1is
advantageous if the edge 6 comprises some form of

fastening parts, such as barbs. For example, the edge 6
can be serrated.

25 In a special embodiment, a propulsive device (not
shown) 1is arranged behind the reactive charge 4 in the
action part 3. The propulsive device is preferably
constituted by a metal body, which presses the reactive
charge 4 before it into the weapon unit 7 via the

30 passage 9, under the influence of the kinetic energy of
the projectile. Alternatively, the propulsive device,
in response to an activation signal, can itself

generate a propulsive force behind the reactive charge
4,
35

The propulsive device 1is expediently configured as a
movably arranged metal body directly behind the

reactive charge 4, for example in the form of a piston,



WO 2011/ 053211PCT/ SE2010/ 000262 - 10 - which, under the influence of the

wei ght of body, presses the reactive charge 4 ring
t he penetvrvg'pl on tf)iraltll)cess The netal body expediently conﬁ??&@éﬁgo 029}‘ nmet al

with high specific weight, for 5 exanpl e. l.gad. or urani um Alternatlvely,
t he propul sive device IS configured as a pyrotechnic charge, which, upon
initiation, gener.at es a pressure behind the reactive charge 4, which
gas 10 pressurg SSég1 ?%%c%?@éu%ﬁ%?g@f4QQﬁ(WQ#qht of the metal

Anyot her conf i gbbdtyl,ormfnsz}a‘sul thestthe cchalactiesigé i as g adidct bvenfs fhe

t ble. The in engion hus not limted to 15
Isﬂ\é\?mn Ie?ﬂr::old;sneﬁg\éevﬁléﬁegg%gb%nvﬁﬁoe%eﬁl%le Ithleer%‘lﬁfsi \Slxka;k%o‘i}z\)(t rﬁ’%?ecch‘ée%tc]o\be of

t he patent C|apﬁﬁprﬁ§eﬁﬁﬁ|Hﬂﬁ%ﬁﬂmﬁmahlﬁdthfhﬂghX&@ﬁb&flbh&b1@h¢ cofhat

target which |gxgggqbfuggglgrdg§gﬁagﬁd herein, i.e. the shell 7 specified
inthe illustrative enbodinents, can al so be 20 conprised by any other air,

wat er or ground target containing an explosive 10 which can be |n|t|ated

according to th@t@@h@ﬂﬁvéh?'”Ehelberbh51QEt@%%lQ% qu@%ﬂﬁi
i ndi cated earlier serrﬁted profil qe can be repl ace&gby, for
1

exanple, a 25 8@68Ie8g8ﬁ§ £ éngdgghéphthgﬁﬂl Q@\Mﬂ@ﬂ$ﬁﬁ§ﬁﬁr%ues
the weapon uni yag. fitdwruredgeept nfli ltes af@acattﬁ@e pessicgke.4 | t wwikh ajsp be

appreci ated,th u mat e d shape of t'he. el enents and
ngts beloﬁ((}unggtogS g gP EEFI% 1reF8£lE§a fE9he R9TQEEi bh-part 3, the

reactive charge 4, contalners for the reactive charge 4 and any propul sive

devi ces, are agggted ggh@gher EONPOOEAL + eLgnent s, and par to the eneny
target or targets which the rogectgﬁe 1 #s i nt ended tozégl at. PA
CLAI MBS haracterlstlcs dlstlnctlve of the invention is,

however, possible. The invention is thus not limited to
15 shown embodiments, but can be varied in different ways
within the scope of the patent claims. It will be
appreciated, for example, that the combat target which
is specifically described herein, i.e. the shell 7
specified in the illustrative embodiments, can alsc be
20 comprised by any other air, water or ground target
containing an explosive 10 which can be initiated
according to the patent claims. It will further be
appreciated that, as indicated earlier, the serrated
profile of the edge can be replaced by, for example, a
25 bevel along that edge of the action part 3 which
penetrates the weapon unit 7. Other edge profiles are
also possible. It will also be appreciated that the
number, size, material and shape of the elements and
parts belonging to the projectile 1, for example the
30 action part 3, the reactive charge 4, containers for
the reactive charge 4 and any propulsive devices, are
adapted to other component elements and parts and to
the enemy target or targets which the projectile 1 is
intended to combat.
35



1. Method of, with a projectile (1) conprising a reactive charge (4),

conbat i n%aqoﬁyﬂggﬁ§l ve- charged weapon unit (7), prebeiaRbyodthkncom ng
eneny shell, so that undeS| rable harnful effects on the environnment are

m nim zed, wherein the projectile (1) is-cbhf+gured to penetrate the
surface (8) of the weapon unit (7) upon inpact so 10 that a passage (9) is
opened into theeHuosiiwegmMs10) of the weapon unit (7), through which
passage (9) the reactive charge (4), under the influence of the kinetic
energy of the projectile (1), is transferred to the explosive (10) of the
weapon 15 unit1 .(7) Methatacberli zedihn 4 hatrdiketrigact ive changeibfhg UPON
contact with the explosive (10 of the apon unit (7), reacts and starts a
hyper gol i ¢ reacti on " fe 54 ve! WO) COBL2 ENBOhod Tac cRF I PR YR~ O ai m
1, charactebized inchhaged hecapact mﬁtchane (FHeferalhsposad imcahihgast

one gas-tight and Ii t cont a| in_the. revent
contact between the ?%a tlévkgehi]f'nara an8“§ gaﬁ%ﬁnéaéﬁ“ﬁ(‘]%%g%g =0 y
during storage, trampotheandnhamdhmagt 3aPeoj mmnuﬂnez(ad) conpreé sn ngtlae
reactive charge (4) for, C at i.ng o] it
(7), which projecti (jf)Ctl sléar Sgtr?lge qugﬁnﬁggh%guna f‘é&ﬁ? g?nfn%}yg
effects on the envi rsélﬁr?@ﬁle arle i FieedeaRpBr 8NA Tt He ) prifaect iMRagl ) se s
configuredipo penet _rt%'fa% thepsukhbaee (H) of t&eexfézfl hnez) tHRONe k PPEE L vSO

t hat a passage (9) ioﬁpe%ed into the ex Ios ve % t he, weapon unit 35
(7), for transfer of eatts VE BN g8 () 7 c’ha‘?}é ‘P‘é‘?}?z‘@al?}h Hat2?he
reactive charge (4) @npthsescatthieastcheneessubs)t ancedehi cdhe upofleentact

with the expl osive Qﬁp)%ﬁé &g%eW%%pqgua<%%CPf %%ua pggééc£e§§tslﬁ‘th ghe

explosive (10) and starts a hypergolicr
according to Cdaim Eraéiﬁéreéiéte@rl‘i@d the eXplOSlve (10) of the weapon

15 unit (7), characterized in that the reactive
charge (4), upon contact with the explosive (10)
of the weapon wunit (7), reacts and starts a

hypergolic reaction with the explosive (10).

20 2. Method according to Claim 1, characterized in that
the reactive charge (4) 1is disposed in at least
one gas-tight and liquid-tight container in the
projectile (1) to prevent contact between the
reactive charge (4) and surrounding air,

25 especially during storage, transport and handling.

3. Projectile (1) comprising a reactive charge (4)

for combating an explosive-charged weapon unit

(7), which projectile (1) 1s arranged such that

30 undesirable harmful effects on the environment are
minimized, wherein the projectile (1) is
configured to penetrate the surface (8) of the

shell (7) upon impact so that a passage (9) 1is

opened into the explosive (10) of the weapon unit

35 (7y, for transfer of the reactive charge (4),
characterized in that the reactive charge (4)
comprises at least one substance which, upon

contact with the explosive (10) of the weapon unit



5in thatthe reactive charge (4) conprises zinc or zinc stearate or m xtures

t her eof . ozﬁhﬂkgﬁﬁile (1) according to Gaim3, charactberi®sflonozez
in that the reactive charge (4) conprises porous

10gr anul at edzi rconi um fi ne- gr ai nedmagnesi ura perchl orate and bi smuth
trioxide. 6. Projectile (1) according to Claim3, characterized in that the

reactive charge (4) (bs liquid_and 15c ri rol j.dj,ne . Projectile
(1) according to Clé?ﬁfsf%%ﬁgsagﬂé%}zgggiﬁ &Eggg& e Fggct?@% 8&8?58 fﬁ) S
di sposed in at | easPYBR&dgasCt Fghetand- | i qui d-tight container in 20the
projectile (1) to prevent |eakage, especially during handling, storage and
transport. 8. Projectile %1 according to Claim7, characterized in that
the gas-tight and | FHEIES Féﬁt(ébnﬁéFﬁéglﬁgi§Cb6Hé¥WWLﬁ%ﬁFQﬁF%ﬁFerlzed

all -covering netal iAi khat the reactive charge (4) comprises zinc

or zinc stearate or mixtures thereof.

5. Projectile (1) according to Claim 3, characterized
in that the reactive charge (4) comprises porous
10 granulated zirconium, fine-grained magnesium

perchlorate and bismuth trioxide.

6. Projectile (1) according to Claim 3, characterized
in that the reactive charge (4) 1is 1liquid and

15 comprises pyrrolidine.

7. Projectile (1) according to Claim 3, characterized
in that the reactive charge (4) is disposed in at
least one gas-tight and liquid-tight container in

20 the projectile (1) to prevent leakage, especially
during handling, storage and transport.

8. Projectile (1) according to Claim 7, characterized
in that the gas~tight and liquid-tight container
25 is constituted by an all-covering metal foil.



