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06 uccnepoBaHMax No paspaboTke 3a py6eXXOM HOBbIX BbICOKOMIOTHbIX
peakTuBHbIX MaTtepuanos («High-Density Reactive Materials») u ux
npuMeHeHMI0 B 6oenpunacax NOBbILLEHHOrO MOTyLLECTBA AEHCTBUS

PaccmompeHsi sedywuecs 3a pybexom ¢ koHua 1990-x 20008 macwimabHele ucciedosamesnbekue
npo2pammesl N0 CO30AHUK HOBbIX BbICOKONJIOMHbIX IHEP2eMUYEeCKUX Mamepuanos, cpedu Komopbix HauU-
bosbliee BHUMAHUE yoensiemcs, mak HA3biBaeMbiM, peakmusHeiM Mamepuanam (Reactive Material -
RM) u 8 ocobeHHocmu sbicokoniomHsiM RM (HDRM). Llene 0aHHbiX uccnedosaHull — nouck u ompa-
60mKa HOBbIX NPUHUUNOB YCUMEHUS NOpawarwe20 0elicmeus KUHemMuUYeckux, KyMyasimueHbIX, 0CKO-
JI0YHBIX U Opy2ux munog 60enpunacos 3a cHem BK/OYEHUS 8 UX KOHCMPYKUUK KOMNO3UUUOHHbIX peak-
YUOHHOCNOCOOHbIX Mamepuanos — RM, 8 Komopbix Npu 86ICOKOUHMEHCUBHOU degopmayuu unu yoapHo-
80/1H080M 8030elicmsuu Moxem 6bIMb UHULUUPOBAHA 3K30MePMUYECKAS MEXAHO-XUMUYECKAs peakyus
¢ 0onosIHUMesbHbIM 3HepeoasbideneHueM. COenaH 8bi800 0 MOM, 4MO NPUMEHEHUE 8bICOKONI0MHbIX RM
- KayeCmeeHHO H0B0E HANpPAas/eHus pazsumus Cpedcms NopaxeHus, 8 Nepcnekmuse Nno38oasouLue
pewams WupoKuli cnekmp 3a0a4 — om yseaudeHuss Mo2yujecmea u 3ggpekmusHocmu odeticmsus 6oe-
npunacoe 00 NogbIWeHUS ux 6e30NacHoCMuU U HadexHoCmu, a Makxe no3eoasuee ycuaueams uau
0cn1abname (M0Kanu3uposame) delicmsaue NOPAaXarwWux Gakmopos.

C koHua 1990-x ropos B CLUA Benytcs
MaclTabHble NporpaMMbl MO CO3A4AHMIO HOBBIX
TUMNOB BbICOKOMIOTHbIX JHEpPreTMyeckux Mate-
puanos (OM), a TakKe MO MOMCKY M OTpaboTke
HOBbIX MPWHLMMOB YCUIEHUS MOPaAXKaroLwero
nencreusa 6oenpunacos (bl) pasnuyHoro Tmna
(KUHEeTUYECKMX, KYMYNATUBHbBIX, OCKONOYHbIX M
OCKOMIOYHO-(DYracHO-3aXKuraTeNlbHbiX) 3a CYeT
BK/IlOYEHMS HOBbIX DM B KOHCTpykuumio bl B
3TUX MNporpamMmax 3afercTBOBaHbl  AeCATKM
HAyYHO-MUCCNER0BATENbCKMX — OPraHu3auui U
¢dupm-pazpaborunkos bl [1-3]. OcHOBHOM
06beM paboT No gaHHOM npobaemMaTuke BbINoON-
HsatoT BMC u BBC CLUA. Tpu 3TtoM Hamnbonbluee
BHUMaHME YAEenseTcs pasanyHbIM TUMNAM Me-
XaHO-XMMUYECKN aKTUBHbIX (PeaKLUMOHHOCMNO-
COOHbIX) KOMMO3MLMOHHbIX MaTepuanos, Ha3bl-
Baembix B CLUA peakTMBHbIMM MaTepuanammu -

PM (Reactive Material - RM), n B ocobeHHOCTH
BblCOKOMNOTHbIM PM (High-Density RM).

Mo cnoxuBLliencs 3apybexHon TepMUHONO-
rmn, PM - 370 komno3uumsa n[ByxX u 6Gonee
TBEPAbIX BELECTB, HE SIBNSHOLLMXCS B3PbIBYATbI-
MU (B OObIYHOM MOHWMAHWMM), B KOTOPOW MpU Bbl-
COKOCKOPOCTHOM yAape W NPOHWKaHUW B Lesb
MOXeT ObITb MHUMUMMPOBAHA 3K30TEPMMUYECKas
XuMmyeckas  peakumsa. CornacHO  OLEHKaM
dunpM-pazpaborunkos 6oenpunacos, AOMOMHMU-
TeNbHOE 3JHeprosbiaeneHue, 06yCNOBNEHHOe
npuMmeHeHnem PM, B yactHoctM PM Ha ocHoBe
MeTann-GToponnacToBbIX KOMMNO3UUMIK (Hanpu-
mep, Al + MT®3), NnpMBOAUT K pe3KoMy ycune-
HUIO KMHETUYECKOro MOpPaXawLwero BO34eN-
CTBMS, OKA3bIBaEMOro OAMHOYHbIM bl1-npoHuka-
Tenem (OCKOSIKOM WX TOTOBbIM MOPAXaoLWUM
aneMeHToM (IT13), MHOXeCTBEHHbIMM OCKOJIKaMK
(IM3), «ypapHbIM 940pPOM» UKW KYMYNSTUBHOM
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ctpyen u3 PM (B ToM uncne bnarogaps xmMumye-
CKOMY B3aMMOJENCTBUIO C MaTepuanamu Lenn).
IpyrvMn BMAaMu akTMBHO M3yyaembix PM
SBNSAOTCA: TEPMUTHbIE CMECU TUNA «MeTann / ok-
cna MeTanna» (HaHOTEPMMUTHI); MHTEpPMETaNIn-
yeckne coeguHerus, CBC-peakumm B KOTOPbIX
npoTeKkalT ¢ obpa3oBaHMEM aNOMUHWMAOB, 60-
pUaoB M Kapbunaos; MeTacTabunbHble MexMone-
KynsapHble komnosutol (MIC), MaTpuyHble MaTe-
puanbl U rtMApUAbI, B TOM Yncie Npov3BOAMMbIE
C UCNONb30BAaHMEM HAHOTEXHONOMMM. MIX OCHOB-
Hble MpeuMyLecTBa — 310 60nbLwas 3anaceHHas
3Heprus (B eauHuLe Maccbl u/vnn obbema) u
6onee paumoHanbHOE MCNONb30BAHME SHEPTUM,
HeXenn B c/lyyae npuMeHeHUs 0OblYHbIX DM,
Bknoyas BB. BbicokonnoTHble M [0OCTaTOYHO

)

a)

MocnepgHee co3paeT onpeneneHHble TpyAHO-
CTM NpU NPOEKTUPOBAHMU U OTPaABOTKE HOBbIX
™mnoB bll, cogepxawmnx PM, nockonbKy msyue-
HMe u MopenupoBaHue GHU3NKO-XMMUYECKUX
NpoLEeccoB B TBEPAbIX TelaX, CONPOBOXAALLMX
cpabatbiBaHne PM (MexaHO-xMMMyeckas akTu-
Baums, obbeMHOe BOCniamMeHeHne u gednarpa-
LMS) HAXOAATCA B 3a4aTOYHOM COCTOSIHUKU. OaHa-
KO OYeBUAOHblE MpenMyLecTBa MNPUMEHEHUS
PM - 3HauuTenbHOE YyCuIeHMe MopaxarLLen
cnocobHoctv Bl 1 otyeTnmBoCTb MAeHTUDMKA-
unn akta nopaxeHus Lenu (a, B psae cnyyaes,
ewe 1 ynpouweHune KOHCTpykuun Bl u/vnm no-
BbllWEHME WX 3KCMyaTauumoHHOM 6e30nacHo-
CTW) — 3aMEeTHO NepeBeLLUBAIOT, YeM, COBCTBEH-
HO, 1 00YyC/I0B/IEH MOBbIWEHHbIN MHTepec K PM
nccneposatenbckux weHtpos BMC n BBC CLUA,
BbINOMHSAKOLWMX OCHOBHOM 06beM MNpUKAAOHbIX
HWUP n OKP no PM (kpome CLUA uccnepoBaHms

MpoYHble «CTPYKTypHble» HDRM obecneunsatot
CyWeCcTBEHHOE  MOBbLILEHWE  IHEepProeMKoCTu
opyXus. 3ameHss cob0M MHepTHble KOHCTPYKLM-
OHHble MaTepuasnbl, OHX BCTYNAKOT B peakumio
KMCNOPOLAOM OKpYXalolen cpepbl, yBennunsas
MpY 3TOM CTEMeHb NOPAXEHUS Lenu.

B otnnume oT knaccmyeckmMx NMoaxonoB K
ncnonb3oBaHuto DM (BB, nopoxos u TPT), ocHo-
BaHHbIX HA YCTAHOBMBLUMXCS pPeXMMAX peakLmu,
Hanpumep, B GopMe AeTOHALMU UAU MOCIOMHO-
ro ropeHus, koduenums PM npuHUMNMANBHO
noapasyMeBaeT CBSA3b CKOPOCTU U TUMA peakuuu
C YCNOBUSIMM yaapa; Npu 3TOM 3D eKT fencTBus
PM MOXeT MeHSiTbCS B LIMPOKOM [AManasoHe
(pucyHok 1).

6)
PucyHok 1- CropaHue PM: a) B 06bI4HbIX YC10BKAX; 6) Npy BbICOKOCKOPOCTHOM yaape

Takke BeayTca B Benukobputanuu, Kutae w
ApYyrux CTpaHax).

[epBble MONOXUTENbHbIE pe3ynbTaTbl MUC-
nonb3oBaHus PM 6binn nonyyeHbl Npu 3ameHe
CTaNbHbIX OCKONKOB (M APYrnX MHEpTHbIX [13) Ha
METaININO/IMMEPHbIE PM-T13 (Hanpumep,
A+MT®3). B cuny ocobeHHocTer AAHHOro Tvna
PM (ymepeHHasi MpOYHOCTb U MNOTHOCTb, BbICO-
Kasi KaNOpPWUMHOCTb) OHW OKasanucb Haubonee
3O PEeKTUBHbI NPU AENCTBUM MO Clabo3alLmLLEH-
HbiM uenam. B npouecce ynapa Takue 15 pe-
GOopMUPYIOTCA M pa3pyLLaOTCs, YTO BMeCTe CO
B3pbIBONOAOOHONM peakumen NpuBOLUT K yBeNU-
YeHnto NpoboMH U MHOrodaKTopHOMY (TepMo-
H6apuueckomy) yracHoO-3aXKuUraTeNibHOMy [Aew-
CTBMIO B 3anperpagHoM npocTpaHCcTBe. Boicokas
Temnepatypa v obpasywmecs npu ropeHuu
PM  ™MenkogucnepcHble  KOHOEHCMPOBAHHbIE
NpOAYKTbl  HapywarwT paboTy 31eKTPOHHbIX
YCTPOWCTB NPpMBOPHbIX OTCEKOB Lenn. Ha pucyH-
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Kax 2-4 npuBepeHbl pe3ynbratbl cTpensd PM-
M2 No MULWEeHU-MMUTATOPY KOopnyca camosneTa
(8 MM Al-nnactnHa + KOHTEWHEep, 3aNONHEHHbIN
MOHTaXXHOM neHon). PM-M12 paet yBenuyenue

AnameTpa npobouHbl B 2 — 2,5 pa3a no cpaBHe-
HUIO CO CTanbHbIM [13 M OKa3blBAa€T MHTEHCUB-
Hoe dyracHoe OencTBME Ha KOHTelHep [3].

PucyHok 4 — CneBa HanpaBo: MMLEBASA U TbiIbHAS CTOPOHbI MULLIEHMU,
BHYTPEHHWI U BHELHUI BUL KOHTEMHEepa

Bananue pasznuuHbix 3dpdektos PM Hocut
KYMYNSITUBHbIA XapakTep, 0COOEHHO $BHO 3TO
NpOSIBNSETCS MPU NOPAXEHUU CUCTEM yrnpasne-
Husa (pucyHok 5). OcobeHHoCTM Takux PM oby-
CNOBUAM UX BHeapeHue npexae scero B bY cu-
ctem [1PO, NMBO u pakeT «BO34yX-3eMns», ONs
KOTOpPbIX NJOTHOCTb M NPOYHOCTb 12 He sBnseT-
€S NpuopuTeTHbIMK. 3TO paspaboTku GSI ansa BY
NpOTMBOpPaKeT  (PUCYHOK  6), nporpamma
BattleAxe (pakeTbl «BO34yX-3eMAIsI», PUCYHOK 7),
nporpaMmma ONR Reactive Material Enhanced
Warhead/ATD/Army's Active Protection System
(BY 3YP, pucyHok 8) u PM-I3 muH perynupye-

moro pevcteusa ot Alliant Techsystems, pucy-
HOK 9).

lNpennonaraetcs BHegpeHne PM B cucrembl
Standard Missile, HARM, AMRAAM, Sidewinder,
Rolling Airframe Missile. CyxonyTHble BOJMCKa
CLUA paccMaTpmBalOT BO3MOXHOCTb NpUMeHe-
Hua PM B bY 3YP «Patriot». 3PK «Patriot» PAC-
3, npexae Bcero, NnpeaHa3HayeH Ans NpuKpbITmUS
KPYMHbIX  aAMMHUCTPATUBHO-NPOMbIWAEHHbIX
LLEHTPOB, BOEHHO-MOPCKUX M BOEHHO-BO3A4YLU-
HbiX 6a3 OT BCeX CYLLECTBYHLMX CPeacTB BO3-
AYWHOro HanafeHus, BKA4Yas bannmctnyeckme
pakeTbl C ganbHocTbio nycka Ao 1000 km, B TOM

BoopyxxeHune n akoHomuka N2 1 (26) / 2014 r.

55



BoeHHO-TexHMueckas nonnTunka

yncne n CHapaXKeHHble XMMNUYeCKUMU 6oeronos-
KaMW.

PucyHok 5 - [TopaxkeHue aneMeHTa CUCTEMbI YNPaBAeHUS M KOpryca annapaTypHOro oTceka pakeTbl
WHEePTHbIMK OCKONKaMu (cnesa) u PM-ockonkamu (cnpasa)

PucyHok 6 — Yoap PM-T13 (Al/TIT®3) no Habopy pasHeceHHbIX NAACTUH, CKOPOCTb 3,134 km/c [4]

PM ymepeHHOM NPpOYHOCTM MOTYT UCMOMb30-
BaTbCA TaKXe B KYMyNaTMBHbIX 3apsapax (K3) u
C®3 B coctaBe 06AMLOBKM M Apyrux AeTanen
(BKNAAbIWK Pa3NUYHOM FreOMeTPUM, IMH3A U T.NM.).
B Hauane 2000-x Benacb otpaboTka MeTannno-
nMepHbIX PM-06amnuoBok gns 6poHe60MHbIX
K3, koTopble obecneymMBanu BbICOKMIM 3amnpe-
rpagHbin 3dpdekt. OgHaKo 3ameHa TpaaMLMOH-

HbIX MaTepuanoB 0ObIYHO MPUBOAUT K HEKOTO-
POMY CHWXEHMUI rNyOuHbI MPOHUKAHKUS, YTO 60-
Ne3HEeHHO  BOCMPMHMMAETCS  3aKa3uMKaMM.
MNoatomy PM-K3 ans npotuBoTaHkoBbix bl nep-
CNEeKTUBHbI TONbKO NPWU M3ObITOYHOCTM 3TOrO Na-
pamMeTpa — Hanpumep, Npu AENCTBUM NO BEpX-
HelM MpOoeKUMM TaHKa, NPOTUB NerkobpoHMpo-
BaHHOM TEXHWMKM MK B KavecTBe npensapsaaa.
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PucyHok 8 - lMonHomMacwTtabHoe mcnbitaHme bY ¢ PM-13 B pamkax nporpaMmsl «[lepcnekTnBHbIM
6oenpunac Ha OCHOBE PeaKLMOHHbIX MaTePUAsIOB»; MOKa3aHa BO3MOXHOCTb YBE/IMYEHUS paanyca
MOpaXKeHns B ~2 pa3a, BEPOSATHOCTU NOpaXeHus B ~6 pas [5]

PUcyHOK 9 — MUHbI C «perynmpyembiM» OeACTBMEM: MOpPaXKeHNe 06ecneynBaeTcs 0CKOMOYHbIM
naketoM PM-I12 u/mnu dyracHoim gencrtenem BB 1 PM. Mpu 3TOM fencrBue MOXKeT MeHSATbCS C
60eBOro Ha HeneTanbHoOe (BpEMEHHO ocnennsiLLee)

Cywectsyet pag K3, roe He Tpebyetca pe-
KOpAHOW rNybuHbI NpOBbUTUS, HO NPEabIBNSIOTCS
TpeboBaHUS K pa3MepaM KaBepHbl. MeTannnonu-
MepHble PM-061MLOBKM C yCexom MCrnosb30Ba-
Hbl B psige nHxeHepHbix K3 ang paspyweHuns co-
OpPYXXeHWIA, MOCTOB, OOPOXHOr0 MOKpPbITUS [6].
XuMunyeckas peakums B cTpye u3 PM-06a1L,08BKH,
BO3HMKAKOLWAA B Mpouecce NPOHMKAHMS B npe-
rpagy, cos3paet 3ddekT 3arnybneHHoOro B3pbiBa
(pnc.10, 11). 310 penaet Takon K3, no 3asBneHuto

pa3paboTyMKoB, «CaMbIM 3PDEKTUBHBIM YHUTAP-
HbIM 6eTOHOO0MHbIM Bl Ha cerogHAWHUN OeHb».
B kauectBe npnmepa MoxHO npueectn K3 «Bam
Bamy», KoTOpbIM C ycnexom 3aMeHun 3HAYUTENbHO
6osiee rpOMO34KMIA U CNOXKHBIN MHXKEeHepHbIN Bl
PAM (Penetrating Augmented Munition). BMecTo
CNIOXXHOM KOHCTPYKLUMW, BK/OYAKOLLEN OCHOBHOM
3apag BB, nopoxoBor yckopuTenb M ABa KyMyns-
TUBHbIX 3apsiaa, HoBbIM Bl coctomT ToNbKO M3 K3
¢ PM-o06anuoBskon.
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PucyHok 10 - MHxeHepHbIi K3 ¢ PM (@200mmMm, 5,28kr BB) 1 ero gevicteue no /6 naute (WnpuHa
2,44 M, onvHa 7,31m, tonwmHa 0,14 m). JuameTp BopoHku 6onee 2,44 M, rnybuHa kaBepHbl 1,32M

Roadway Cratering Test

PAM Bridge Pier
Target Testing

Bam.Bam on
test stand

24 ft wide roadway ; 5 5 ft

Target
Bam Bam Crater!!

PucyHok 11 - K3 «Bam Bam» (18kr) u ero gencrame no gopore 1 MOCTOBOM omnope

AHanormyHblM o06pasom pabotator PM-K3 Mbit ATK Thikol npotuBo6yHKepHbIM nepeHoc-
ans Topnegs CRAW (Compact Rapid Attack Hon CP3 ans SLAM (pucyHok 12).
Weapon, ¢uHaHcupyer ONR) n paspabartbiBae-

Housing

Design 2 (25 cm)

o= e [

Design 3 (14.6 em)

> e 0 o

w 100 1 82 @ 300 us Y (SO0 us

PucyHok 12 - MpuHumn pencreua CO3 ¢ PM
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C 2007-2008 rr. Heckonbko ¢pupM (QinetiQ,
DYNAenergetics) Hayanu MNpoMbIlLSIEHHOE MpU-
mMeHeHne PM-K3 onga HedTaHbIX nepdopaTtopos.
Mpn cxnonbiBaHun K3 n3 PM nHuumnmnpyetca k-
30TepMuYyecKas peakums, pasorpeTbiin Matepuan
06NMLOBKM, B3aMMOLENCTBYS C KABEPHOW MU
XMAKOCTbIO B MOPoOJe, CO34aeT OCTAaTOYHOEe AaB-
neHue, Kotopoe paaet 3PdHeKkT CaMOOYUCTKU U
cnocobctByeT 06pa3OBaHUI0 TPeLWMH B CTEHKe
KaBepHbl. DTO NO3BOJISIET NOAYYATb OTKPbITbIE, HE
3arpoMoXaeHHble 0610MKaMu OTBEPCTUS C MO-
BbILIEHHOM NpoHuuaeMocTbrlo. Cneunduka npu-
MeHeHus nepdopatopos (Manoe ¢oKycHoe pac-
CTOSIHME, MMHUManbHOe dyracHoe U 0CKO0YHOe
LeNncTeue, HeobxooMMOCTb NMPOOMBAHMS CTEHKM
06CcagHOM KOMOHHbI, HAIMYMe B NOPOAE XMAKO-
ct1) obycnosuna BbIOOp B KayecTBe MaTepuana
o6nmuoBku PM uHTepMmeTannmgHoro tvna. lny-
6uHa npobuTtna poctmuraet 80-90% ot aHanormy-
HbiX K3 C MHepTHbIMM 06/IMLLOBKaMK, HO CyLlle-
CTBEHHO YBEMYMBAETCA uuctas rybuHa, nno-
Waab MOBEPXHOCTM M obbema KaBepHbl (414
nepdopatopos Connex ¢pupmMbl QinetiQ 3aasne-

HO yBenuyeHue Ha 44%, 164% v 355% cooteeT-
CTBEHHO [8]).

lNpumeHeHne PM BO MHormx Tunax bll
COEPXMBAETCA UX He BCeraa A0CTaTOYHOM Mpoy-
HOCTbIO M MNOTHOCTbIO. PazpaboTtka PM, koTopebie
BblAepXunBanu Obl Harpysku npu BbiCTpene,
B3PbIBHOM MeTaHuM, Oblv Obl MPUrogHbI ONs
NpobUTMS NPOYHbLIX Nperpag, Be4eTcs B paMKax
kKoHuenumun HDRM (High-Density Reactive Mate-
rials).

Takne PM (HDRM) nepcnekTuBHbI Ang ap-
TUNNEPUINCKOTO U CTPENKOBOIO OPYXMS, A5 KN~
HeTUYeCKMX U NpoTMBOBYHKEpPHbIX cucTteMm. [lo-
MONHWUTENbHBIM CTUMYIOM AN8 pa3paboTymKoB
SBNSAETCA BO3MOXHOCTb BHeApeHus Takux PM
NpyM MOAEPHM3AUMM CTOAWMX HA BOOPYXKEHUU
bl 6e3 n3meHeHns MaccorabapuTHbIX XapakTe-
puctuk. TpeboBaHWe BbLICOKOM MAOTHOCTU M
MPOYHOCTM B COYETAHMU C SHEPrOEMKOCTbI U
Manon YyBCTBMTENbHOCTbIO, AeNaeT 3a4ady He-
MPOCTON — 0COBEHHO C y4eToM CBA3K (0b6paTHOM
KoppensiuMm) CKOpOCTU peakumm € NPOYHOCTHbI-
MW MapameTpamu.

particulation at grain level
for rapid ignitionfcombustion

density & strength

of steel

PucyHok 13 - [letanun n o6onoykun n3 HDRM [9]

Hanbonbluero ycnexa B 3TOM HanpasneHUu
[O6GUNNCH MPU UCMONBb30BAHUU KCTPYKTYPHbBIX»

PM uHTEepMeTanAMAHOro Tuna, cogepawmx oT
2 0o 4 koMnoHeHT. PM Takoro TMna no3sonsoT
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W3roTOB/IEHME MPOYHbIX U3OENUI CTIOXKHON (op-
Mbl, KOTOPblE MOXHO MCMOMb30BaTb A1 3aMEHbl
WMHEePTHbIX CTaNbHbIX U MeaHbIX aetaneh B bll
(pucyHok 13).

HE detonation
disperses Structural
RM and initiazes fueliair
combustion with
heared/dis persed RM
particles resulting in
increased blast.

MoBblWeHNe nopaxawuwen CcnocobHOCTH
MpY MCNONb30BaHUM Taknx PM cBS3aHO € ABYMSA
mMexaHnsmamu [10]: nepBbit mnnCTpUpyeTcs
pucyHok 14, BTopor — pucyHok 15.

PucyHok 14 - bbiCcTpoe cropaHue Ha BO34yxe Menb4anwumnx GparMeHToB, 06pa3yoLmXcs Npy B3pbiBe
CHapsaa, ysennympaet GyracHoe OencTene

| reacTivErracMEnTS |

I—>|

PucyHok 15 - KpynHble 0CcKonku npu NnpobuTmM paspyLuakoTcs M BOCMIAMEHSAITCS, C034aBas B
3anperpagHoM NpoCTPaHCTBe TeNN0BOM MM TepMobapuyecKkuii UMNynbC

Mcnonb3oBaHne PM B KauyecTBe KOprycoB
CHaps40B MO3BOJISET MOBbLICUTb SHEProCcoAepKa-
Hue Bl pno 5 pas. 3HaunTenbHbIM 06beM paboT
BoinonHeH BBC n BMC CLUA. B NSWC IHD npose-
LEeH LMKN 0TPabOTKM M TECTUPOBAHUS CHAPSLHbIX
KOpnycoB ¢ TpebyeMon dparmMeHTaumen ons Mo-
fenei pasHoro pasmepa (BHYTPEHHWA OuameTp
12,7...70 MM) u bBanauctuyeckume UCNbITAaHUS
(2011r) c otctpenom cHapagos ¢ PM-kopnycom
no TUMNOBOM Lenu (BBYXKOMHATHOE CTPOEHME) C
onpegeneHnem 3PdeKTUBHOCTU MOPAKEHUS Ha-
6opoM [JaTuMkoB AaBneHus. Matepuan M3roTos-
NeH n3 3-x KoMnoHeHToB (BeposiTHO, Al/Ni/W) ro-
PSIYMM M30CTAaTUYECKMM MpPEeCcCcoBaHUEM MO Tex-
Honorun «net-shape», MMeeT MPOYHOCTb anko-
MuHueBoro cnnasa (140 Mra), nnoTHOCTb cTanu
(7,8 r/cM3) u kanopurHoCTb B 1,5 pasa 6onblie
THT1. OH BblaepxvBaeT neperpysku Mnpu Bbl-
cTpene, OaeT npeackasyemyw QparMeHTaumio
npu ckopocTsax mMeTaHus B3pbisom 0,9...1,5 km/c.
B3pbiBHOM 3(deKT 3HauMTeNbHO Bbile, YeM Y
CHaps40B CO CTaHAAPTHbIMU CTaNbHbIMKU KOPMYy-

camun. OcHoBHOM 3apadven, pewaemon BMC, aB-
nseTcs MoaMdUKaumna apTUANEPUIMCKOrO BbiCTpe-
na Mk 179 HE-ET, Takxe paccmaTpmBaeTtcs 3ame-
Ha Ha PM uHepTHbIX BonbdpamoBbix 12 B Mk
182 KE-ET (pucyHok 16).

PaspaboTky kopnycos bll u3 uHTepmeTan-
nnaHbix PM Takke seayt BBC CLUA. Beuay cne-
UMPUKM  NPUMEHEHMS  BbIABUIAKOTCS  MeHee
Xectkme TpeboBaHUs K MPOYHOCTM U NIOTHOCTK.
PacueTHble M 3KCNepUMEHTasbHble MCCenoBa-
Hus [11] nokasbiBalT yBeauyeHue QyracHoro
[EenCcTBus MakeToB C Kopnycamu us PM (pucy-
HOK 17) M BO3MOXHOCTb COXPaHEHWS OCKO0Y-
HOro aencreus (pucyHok 18).

CouyeTaHue BbICOKOM MPOHMKAIOLWLEN CNOCO6-
HoCTU 13 13 Takux PM C CMNbHLIM 3aXuratenb-
HbIM OeNCTBMEM fenaeT UX oYeHb IQPeKTUBHbI-
MW NpuU NopaxkeHun 60eBOW Harpyskw, T.e. cob-
ctBeHHo bll, copgepxawmx BB wu/mnn TPT,
HanpuMmep, B CUMCTEMAX aKTUMBHOM 3aWMTbl M
MHXXEHEepPHbIX CpeacTBaxX pasMMHUpoBaHus [12]
(pucyHku 19, 20).
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MK 182 KE-ET
MK 179 HE-ET (Kinetic Energy)
(High Explosive) “BB Round”
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PucyHok 16 — Moguduunpyemble 127-MM apTunnepumnckme BoiCTpensi
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PucyHok 17 — ®yracHocTb 3apsaoB B 06onoykax n3 PM u ctanu (St) npu ceo6onHOM B3pbiBe.

M/C - oTHoweHune macc o6onoyku n BB; CEB/C - cooTHOWEHWE MAacC 3KBMBAIEHTHOMO MO UMMY/bCY

3apsipa 6e3 obonoukn n maccol BB B 3apane
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PucyHok 18 - YnosneHHble GpparMeHTbl NpU B3pbiBe CTaNbHOM (CNeBa)
n PM (cnpaBa) obonouek (Mo6/MBB=1,75)
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PucyHok 20 - Pa3spabatbiBaemble B CLLIA aBMaUMOHHbIE CpeacTBa paCuMCTKM MUHHBIX U
MHXXEHEPHbIX 3arpaxaeHuin

Cneunduueckoe npuMeHeHUe yaapHUKK K3
PM Hawnu npu paspabotke bl ong nopaxexHus
06bEeKTOB C XMMUYECKUM U BUONOTMYECKUM OpY-
XueMm, Hanpumep, 6uounaHble PM metann (Al
Nb)+J205 (pucyHok 21). Ux 3ddekTMBHOCTb
OLLEHMBAETCS Bbllle, YeM paHee pa3paboTaHHbIX
C/TOXHbIX MUPOCUCTEM, FrEHEPUPYIOLWMNX BbICOKO-

TeMnepaTypHbIN X0p U Ap. rasbl. Takxe UCNonb-
30BaHWE «CTPYKTYPHbIX» CBEPXMPOYHbIX BbICO-
KonnoTHbiX PM ang npotnBobyHkepHbix Bl u B

CHapsagax Ang  3NeKTPOMArHUTHbIX — nyLlek
npegoycmatpuBaetcs  nporpammamm  DARPA's
Reactive Munition, SBIR (puHaHcupoBaHue

DTRA).

PucyHok 21 - CxemMa npMMeHeHUs ynpaBnsieMblX aBUALMOHHbIX 60M6 ¢ BuoumaHbiM PM 1 naBnexue
B 3anperpagHoM NpoCTPaHCTBE MpU NPOHUKaHUK 1 peakunn PM tuna Nb+J205 [13]

BbiBoAabI

[NpumeHeHne PM - KayeCcTBEHHO HOBOE
HanpasneHue pasBuTUa apTunnepuinckux bll u
BY ynpasnsieMbix pakeT, MHXeHepHbix bIl u
aBMALMOHHbIX CPeACTB NMOPaXeHus, B nepcnek-

TMBE MNO3BONAKOLEE pelwaTh LWMPOKUM CNEKTP
33434 - OT YBe/IMYeHUs1 Morywectea M addek-
TMBHOCTM Aencteus bl oo nosbiweHns nx 6es-
OMACHOCTU U HALEXHOCTW, @ TakXKe MO3BONSIHO-
wee ycunuBatb MAM 0CNabnsaTb (NOKanM3Mpo-
BaTb) AeNCTBME nopaxatowmx Gaktopos brl.
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