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IIpeacraBieHsl pe3yJbTaThl TEOPETHYECKOT0 MCCJIET0BAHNS HETPAAWINOH-
HOIH cXeMbI BbICTpeJa ¢ NMPHMEHEHHeM 3J1eKTPOTePMOXHMHUYECKOH TEeXHOJI0rHU
BOCIIJIAMEHEHHs B YCJIOBUSAX YCTAHOBKH CpeJJHero Kajuopa. AZanTUpoOBaH 3aK0H
TrOpeHHUsl MOPOXOB K YCJOBHAM BBICTpeJa € 3JIeKTPOTePMOXMMHYECKOH TeXHOJ10-
rueii BocnjaMeHeHHs! IOPOX0BOro 3apsi/ia NPUMEHUTEJIbHO K MOJeJbHOI 6anin-
CTHYeCKOl yCTaHOBKe cpe/lHero kajuopa. 3a 0CHOBY NPHMHSATHI pacyeTHbIe JaH-
Hble, MOJTy4YeHHbIe Ha J1a00paTOPHOI (0AIHCTHYECKOH IIaJKOCTBOJbLHON ycTa-
HOBKe MaJyioro kanubpa. IIpoBenensl TeopeTnueckue mapaMerpuyecKue mccie-
JOBaHMSs, HATIPABJIeHHbIE HA ONMpe/eJieHHe BO3MOKHOCTEH BhICTpeJa ¢ IpUMeHe-
HHEM JJIEKTPOTEPMOXHMHYECKOH TEXHOJOTHH BOCIJIAMEHEHHS] KOMOMHHPOBaH-
HOr0 NMOPOXOBOr0 3apfA/Ja B IIHPOKOM JHANA30He BBOJUMON JHEPTrHH NPU Pa3HOii
HAYAJIBHOW TeMmIepaType NIOpPoXoBoro 3apsajaa. TemmeparypHblii rpagmeHT N0
AyJbHOI CKOPOCTH MOPLIHS NPH HAYAJIbHBIX TeMIlepaTypax MOpPOX0BOro 3apsjaa
—40u +20 C 0e3 AONOJHUTEIBLHOr0 3Hepropeoaa cocraBui 4 %. /st ero Kom-
MeHcaluu Heo0X0AMMO BBeleHHe AOMOJHUTEeNLHOI Heprun 60 k/[)x B mopoxo-
Boii 3apsaa. Onpe/eneHbl YCI0BUS 3apsizkaHUs HccaedyeMoi 0alIMCTHYecKOi yc-
TAHOBKH, MO3BOJISIIOIHE JOOUTHCS MAKCHMAJILHOIO MOBBbIIIEHHS AYJbHOI CKO-
POCTH MOPILIHS MO CPABHEHMIO ¢ 0a30BBIM BBICTPEJIOM MO KJIACCHYECKOH cxeme
3apsKaHusl ¢ MPUMeHeHHeM TPaANIMOHHBIX BociuiamenuTeleii. [Iposenena Teo-
peTnYecKasi MOICpHH3aIUs IOPOX0BOI0 3apsAAa IJIsl JOCTHKeHHs 00JIbIIero npu-
pocTa NyJbHON CKOPOCTH MOPUIHS.

Knouesvie cnosa:. enympenHssi OaiucmuKa; 6blcmpen; 31eKmpomepmMoXumuye-
CKULL, CKOPOCMb 20PeHUsL; NOBblUeHUe OYIbHOU CKOPOCTNUL.

Bgenenue

CymiecTByeT mpo0JieMa MOBBINICHUS AYIbHOH CKOPOCTH METAaeMOTO JJIEMEHTA WM TOPIIHS, SIB-
JISTFOIIASsICS OJTHOM M3 OCHOBHBIX 3a/1ay BHYTPEHHEH O0ayuMCTUKU. TpaguIliOHHBIE CIIOCOOBI MTOBBIIICHUS
IYJTBHOW CKOPOCTH BBICTpENa MO KIIACCUYECKOH cXxeme 3apsyKaHus He TI03BOJISIOT JOOUTHCS 3HAYUTEIh-
HOTO pe3ynbTata. B CBS3M C MOBBIIICHHEM XapaKTEPUCTUK 3AIUIIEHHOCTH OPOHUPOBAHHBIX IIeJe IMo-
WCK ITyTEH MOBBIMIEHUS CKOPOCTH MOPITHS HE YTPATUI CBOSH aKTyalIbHOCTU U B HacTosIee Bpems. [is
3TOTO TPEOYIOTCS MCCIICAOBAHNS HETPAJUIIMOHHBIX CXEM METaHWs, TIO3BOJISIONINX MOBBICHTh JTyTBHYIO
CKOpOCTh TOpIIHS. [lepcreKTHBHBIM HanpaBlieHHEM B 00JIaCTH BEICOKOCKOPOCTHOTO METaHHS SIBIISICTCS
HETPaJUIHOHHAS CXeMa BBICTPEJa ¢ MPUMEHEHHEM dieKTpoTepMoxumudeckoi (OTX) TeXHOIOTHH BOC-
IIaMeHeHus opoxa. OHa MpUMEHSETCS I TIOBBIIICHNS MHTCHCUBHOCTH T'a3000pa30BaHus B KaMmepe,
4T0 0OYCITOBIECHO BBICOKOM TeMIeparypoii smekTpopaspsaaHoit miasmel (JI1), obpasyrommeiics mpyu BbI-
cokoBONBTHOM paspse. [Ipu momomm DI1 ymaercs CylmiecTBEHHO COKPATUTh JIUTEIEHOCTH MEpUOJa
BOCIUIAMEHEHUSI TTOPOXOBOTO 3aps/ia, CTa0MIN3UPOBATh €r0 XapaKTEPUCTHUKU M YMEHBIIUThH BIMSIHHUC
HAYaIBHOW TeMIIepaTyphl Mopoxa Ha OaJTMCTUYECKHE MapaMeTphl BBHICTpeNla N0 CPaBHEHHIO C Kall-
CIOJIbHBIM MHHIIMMPOBaHKEM TTopoxa [1].
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Llenpro maHHOUM pabOTHI SABISETCS MPOBEACHUE TCOPETHUYCCKUX HCCICIOBAHUA BO3MOXKHOCTEH BBI-
CTpelia ¢ LEJBIO MOBBIIICHNUS TYyJIbHOM CKOPOCTH MOPIIHA MPHU UCMONb30BaHUU D TX TEXHOJIOTHUHU BOC-
TUTAMEHEHUS PUMEHHUTENBHO K MOJICNTFHON OaJITMCTHUECKON YCTAHOBKE CPETHETO Kanuopa.

HHTepnperanus pe;kxuMa NOBbIIIEHHOT0 Ia3000pa30BaHus
PacueTHO-TEOpEeTHYECKUI aHAIU3 CXEMbI BBICTpEIa BBIMOJHEH C MCIOIb30BAHUEM POrPAMMHOTO
KoMIIiekca [2], B OCHOBE KOTOPOTO JICKHUT MaTeMaTHIeCKas MOJICIb BHYTPHOATUCTHUECKUX TPOIIECCOB
B CTBOJIbHBIX CHCTEMax, 0asupyeMasi Ha OCHOBHBIX JTOMYIICHUAX MEXaHUKH MHOTO(A3HBIX CPE/.
ITapamMeTpsl MOAEIBHOM ycTaHOBKY: cpemnunii kamuop (120 mm), macca mopmust 7,8 kxr. 3apsm co-
CTOUT M3 36PHCHOTO CEMUKAHAIBHOTO ¥ TpyOuaToro mopoxos (puc. 1). [TnazmoTpon Tuma «pieira» [3]
pacrmoioKeH BHYTPH HACHIMTHOW CEMUKAHAILHOW YaCTH METATEeILHOTO 3apsa.
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Puc. 1. Cxema pacnonoxeHusi nopoxa B kamepe 3TX BbicTpena:
1 — nna3mMaTpoH; 2 — ceMUKaHanbHbIW NOPOX; 3 — TPy64aTbI NOPOX; 4 — NopLUeHb; 5 — cTBON

ITockonbKy TPOrPaMMHBIH KOMIUIEKC [2] MO3BOJSET HCMONB30BaTh MPOU3BOJIBHOE KOJHUECTBO
(hpaxmuit mopoxa, Beenenue I B mOpoxX yITEHO NpH MOMOIIH BBEACHUS OTACIBHON (paKIK — yCIOB-
HOT'O OBICTPOTOPAIIEro TOIIKBa [4]. DTO MO3BONIAET CMOIEITUPOBATE BPEMS U XapakTep paspsaa. Bee-
nenue OI1 ¢ sHeprueii Q BbI3bIBa€T HEPABHOMEPHOE BOCILUIAMEHEHHE U TOPEHHUE Mopoxa. B ¢Bszu ¢ aTuM
PEeXUM TOBBIIICHHOTO Ta3000pa30BaHUs CMOJICIIMPOBAH CICIYIOIUM 00pa3oM. Dpakius ceMUKaHaIb-
HOT'O MOpOXa, OKPYXKaroIas 1mia3MaTpoH (mepsas Gppakiiys), BOCIUIAMEHIETCSI B MOMEHT Hadasa dJieK-
TPOBBOJIa U TOPHUT B PEKUME YCKOPEHHOTO ra3zoo0pazoBanus. B obmieM ciydae yBemuueHHe ra3000pa-
30BaHUS MOXKET OBITh CBS3aHO HE TOJBKO C JOMOJTHHUTEIHHBIM MPOTPEBOM IMOPOXa, HO M C YACTUYHOM
JIECTPYKITUEH TMOPOXOBBIX 3€PCH U YBEIMYCHUEM MOBEPXHOCTH TOPEHUS. O6paSOBaBH_II/II/IC$I ra3 CImycrs
HEKOTOpOE BpeMsl BOCIUIAMEHSET BTOPYIO (paximro,
KOTOpasi TOpUT B OOBIYHOM pexuMe. JlaHHoe mpemno-
JIOKEHUE COTJIACYETCS C Pe3yJIbTaTaMH 3KCIICPUMEHTOB
¢ BBeqeHneM Oll B MONMATHUIIEHOBBIE TPaHYJIBl B 3aMK-
HYTOM 00BeMe, MOJICIUPYIONUE 3EPHEHBI TOpPOX B
kamepe cropanus (puc. 2). PesynbTaThl MoKa3aiu, uTo
4acTh TpaHyJl, PacloNOKeHHAs BOIU3U «DICHTHI», CTO-
pena, a Apyras 4acTh JIMIIb OOyriuimach. [loatomy B
pacyerax CEeMUKAaHAJIbHBIA TOPOX JEIWTCS Ha JIBE A ,
(bpaKLlI/II/I C pa3HBIMHU TapaMETPaAMU rOPCHUA. Macca, Cau- Puc. 2. PesynbTaT BBeA€HUA 3NeKTpopaspsaaHoOn
HHYHAs CKOPOCTH TOPEHUS U BpeMsl BOCIUIaMeHeH s [5]. NNasME! B FPaHYNNPOBAHHLIA NONMITHIEH
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Puc. 3. 3aBucMMOCTbL Macchbl NepBou (ppakuum (a) U1 eAUHUYHOW CKOPOCTU ropeHus (6) oT 3HeproBBoaa
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Apnanranys peXxnMa HOBBIIIEHHOTO Ta3000pa30BaHus K MOAEIBHON ycTaHOBKe KamuOpom 120 mm
IpOBEZIeHAa Ha OCHOBE PACYCTHBIX JAHHBIX, NMOJYYEHHBIX Ha OaUIMCTUYECKOH YCTaHOBKE KalanOpom
30mwm [6]. ITpu cmene kammbpa ¢ 30 Ha 120 MM npenmnonaraercs, 4YTo B IIa3MOTPOHE YBEIUUUBACTCS
KOJINYECTBO OTBEPCTUH U Pa3Mephl: AJMHA U AUAMETP, YTO MO3BOJISIET BOCIIAMEHSTH OOJIbIlIee KOJIHYe-
CTBO TIIOpOXa Ha 3Tare paspsaa. ITO MPUBOIUT K BO3PACTAHHIO 3HAYEHHS MACCHl MEpBOi (hpaKIuH I110-
poxa. 3aBHCHMOCTH Macchl IepBOi (Ppakiyu OT ypoBHs BBeAeHHOH 3Heprun a1t 30 u 120mm ycraHo-
BOK MMEIOT JINHEWHYIO ()OpPMY M PacHOIOKEHBI MAapaIUIEIbHO APYT K APYTy Ha rpaduke (puc. 3, a). 3aBu-
CHMOCTH €IMHUYHON CKOPOCTH TOpPEHHs U; ¥ BPEMEHHN BOCITIAMEHEHHS BTOPOH (pakiyu t, He H3MEeHAT-
¢S, TOCKOJIbKY oTiuune mopoxos amst 30u 120MM BEICTPENIOB — TONBKO B pa3mepe 3epHa (puc. 3,a u 4).
[Monyuennsie B [5] 3aBucumocty st 30 MM yCTaHOBKH SKCTPAIIOIUPYIOTCS. B CTOPOHY OOJIBIIMX 3HAYE-
Hul sHepruu s 120MM BeICTpea.
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Puc. 4. 3aBUCMMOCTb BpeMeHM BOCNiaMeHeHUsi BTOPOI (hpakuumu OT ypOBHSI BBeAEHHOW aHeprum

IMapameTpuyeckue uccjie10BAHUS

Ha ocHoBe noiy4eHHOro pekrMa MOBBILIEHHOT'O Ta3000pa30BaHus ObLIO MPOBEIECHO NapamMeTpHye-
CKOE€ HCCJICAOBAHKE TI0 OINPEACIICHHUI0 BO3MOKHOCTEH BBICTpENia ¢ MCIOIb30BaHueM DT X-TexXHOIOTHH
BOCIJIAMEHEHHS IPUMEHUTEITFHO K MOJCNBHON ycTaHoBKe KamnbOpom 120 MM, sIBISIOIIEHCS aHAIOTOM
Rh120 [7],B mupokoM auama3one ypoBHs BBeaeHHO# sHeprun Q = 20-120x/[x. nst onpeneneHus
MPUPOCTA JTyJTBHON CKOPOCTH B KauecTBE 0A30BBIX TOYECK HCIIOJNL30BAHBI JIAHHBIC TPEX BBICTPEJIOB MO
KJIACCHYECKOW CXeMe 3apsDKaHHs C MPUMEHEHHEM TPaJHIMOHHBIX BOCIUIAMEHHTENeH (maee 0a3oBbIit
BBICTpEIT) IPU Pa3HBIX HavalbHBIX Temrneparypax: —40, +20u +40 C.

PacueTsl TPOBEJCHBI C Y4eTOM psfa MpearnosiokeHuid. HauambHas TeMmmepaTypa 3apsia paBHa
+20 °C. Tpenue mopiHs 0 KaHall CTBOJIA U AaBJICHHE (OPCHPOBAHMS HE 3aBUCAT OT YPOBHS SHEPTOBBO-
na. Cuna f 1 oTHOCHTE IbHAS TOBEPXHOCTH TOPeHUS O({)) BTOPO# (BpakiMi CEMHUKAHAILHOTO TOPOXa He
3aBUCSAT OT DHEProBBoja. Btopas ¢pakiuus CceMHKaHAIBHOTO IOpoXa W TpyOYaTeli TOPOX
BOCIIJIAMEHSIIOTCS OJHOBPEMEHHO. Bech mNOpoxoBoW 3apsia TOPUT MO TEOMETPUYECKOMY 3aKOHY.
[TapameTpsl TopeHus] TpyOUaToOro mopoxa He 3aBHCAT OT SHEproBBoja. [1opox MONHOCTBIO Cropaer 3a
BpeMs BbIcTpena. B ycnoBusix OTX-BocIlaMeHEHUsI POCT Ta30MpHXOa YYHUTHIBAETCS TPH TTOMOIIH
YBEJINYCHHS CIUHUYHON CKOPOCTH TOPEHUS MepBON (PpaKIny CEMUKAHAIBHOTO MOPOXa.

CoracHo moiy4eHHBIM pesynabTatam, BBeAcHne 120 k/[x (oxomo 1 % ot o6ineil moTeHIHambHO
SHEPrHU BCETO 3apsia) B CCMUKAHAJIbHBINA MOPOX TMO3BOJISET MOBBICHTH JYJIbHYIO CKOpocTh Ha 5,2 %
(xpuBas 2, puc. 5) Mo cpaBHEHHIO ¢ 0a30BBIM BBICTPEIOM. IIpH 3TOM IO MEPBOM (paKIUK JOCTUTAET
65 % ot 00mIel Macchl CEMHKAaHAIBHOTO Mopoxa. B 001acTu BHICOKMX 3HAYCHUI BBEACHHOH SHEPrUH
(100-120k/Ix) HabmromaeTcs CHIDKEHHE TIPHPOCTa MaBieHus ra3a (KpuBas 2, puc. 5, 6), KOTOpO€e BbI-
3BaHO IMPEXKIEBPEMEHHBIM (POPCHUPOBAHNEM MOPIIHS U YBEITMUYECHHEM 00beMa 3apsKaHusl, YTO TIPUBOTUT
K CHIDKCHHUIO MPHUPOCTA JyJIbHOW CKOPOCTH MOPIIHS. TOYKaMU yKa3aHbl pacuyeTHBIC JaHHbIE 0a30BOTO
BBICTpEIa MPU Pa3HBIX HAYAIBHBIX TEMIIEpPaTypax.

U3BecTHO, 4TO M3MEHEHNE HAYATIBHOIN TeMIlepaTypbl IOpOXa BIHsIET HA OAJUIMCTHIECKHE MapaMeT-
pBI BBICTpENa: AYJIBHYIO CKOPOCTH MOPIIHS M MakcumaibHoe nasienue [8]. [losTromy ormenbHO pac-
CMOTpPEHBI pa3HbIe HayalbHbIe TemrepaTypsl mopoxoB: —40u +40 T (puc. 6). TemneparypHslii rpaau-
€HT BBICTpEJIa 10 AYJIBHON CKOpOocTH mopiiHs mpu temmeparypax —40u +20 C 6e3 A0noJHUTEILHOIO
sHeproBeoja coctarisieT 4 %.Beeneune 60 k/k B MOpOXOBOI 3aps MPH HAYAIBHOM TeMIeparype Tg =
—40 T 1o3BoJIsIeT KOMIIEHCUPOBATH TEMITEPATYPHBII TPATUCHT MO AYJIBHON CKOPOCTH MOPIIHS 10 YPOB-
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ypOBHsI 0a30BOro BhICTpeNna (C MPHUMEHEHHUEM TpPAJAWIMOHHBIX BOCIUIAMEHUTEJCH) MPH TeMIepaType
+20 C. Beenenne 120x/x B mopoxoBoii 3apsn npu To = —40 T mo3BoisieT MaKCUMAaIBHO MOBBICUTH
IyJBHYIO cKOpocThb Ha 6,5 %,8 mopox (+40 C) —ua 5 %.
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Puc. 5. 3aBUcCMMOCTb AyNbLHON CKOPOCTU MOPLUHSA (8) U MaKCUMarnbHOro AaBneHus rasa (6) oT ypoBHS1 BBeAEHHOMN 3Hep-
rmn: 1 ——-40 B; 2 — +20 ®; 3 — +40 B; Il — paHHbIe BbICTPENOB NO KIacCMYeCKON cxeme 3apsKaHus

JInst moydeHust OOJNBLIETO MPUPOCTa MYJIBHONH CKOPOCTH IOPINHS 3a cyeT ucmosib3oBaHus DTX
BOCIUTAMEHHTEIISI OBLTH PACCMOTPEHBI TOPOXa ¢ PAa3HBIMU TONIIMHAMY TOPSILIETO CBOJA MPH HaYaIbHOM
temneparype +20 °C ¢m. puc. 6). A IMEHHO: pa3Mep TOpsIIEro CBOJa CEMHKAHAILHOTO M TPy04YaToro
nopoxoB MeHblIe (kpuBas 3) u Oonbie (kpuBas 1) Ha 10 %,4eM y cTaHIapTHBIX TOPOXOB (KpuBas 2).
ITopox, uMeromuit MEHBITHH pa3Mep, O3B JOOUTHCS OONBIIET0 MPHUPOCTA ITYJIBHONW CKOpOCTH. B
nepoM ciaydae Beeaenne 120k/[k 1mo3BOJIAET HOBBICUTD TYJIbHYIO CKOpOCTh Ha 6,6 %,B0 BTOpOM CiTy-
yae Ha 3,6 %.
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Puc. 6. 3aBUCMMOCTb AyNbHOM CKOPOCTU NOPLUHSA OT YPOBHA BBEAEHHOW dHEPrum:
1 — yronweHHbIN (+10 % Kk pa3mepy); 2 — cTaHAAPTHbIW; 3 — yTOHYeHHbIN (—10 % K pa3mepy)
Il — faHHbIe BbICTPENa Nno Krnaccu4eckon cxemMe 3apspkaHus

3akuouenne

B pabote npencraBieHbl pe3yibTaThl TEOPETHUECKOTO UCCIEIOBAHUS CXEMbI BBICTpEIIa C IPUMEHe-
HreM DTX-TEeXHOJIOTHH BOCIUIAMCHEHHUS B YCIIOBHSX MOJCIHHOW YCTAaHOBKHM cpemHero kammbpa. J[ms
IPOBEACHHS TMapaMEeTPUIECKUX HCCIECIOBAHUN PEXHMM IOBBIIIEHHOTO I'a3000pa30BaHUsl, MOIYYEHHbIH
Ha OanrcTuueckor yctanoBke kannopom 30 MM, ObIT aJanTUPOBaH K YCIOBUAM MOAETIBHOMN OaInCTH-
geckoi ycraHoBkH KanmnOpom 120 mm. [lomydeHHBIE pe3ynbTaThl MPOAEMOHCTPUPOBAIH MOJIOKUTENb-
HBIH 3¢ dexT npumenerns DT X-TeXHOIOTHH BOCIUTAMEHEHHS 3apsi/ia IPH pa3HbIX HaYaJIbHBIX TEMIIepa-
Typax nopoxa. Beenenne 60k mopoxoBoii 3apsan npu To = —40 °CnoBblIaeT AyJIbHYIO CKOPOCTD
nopiHs Ha 4 %.3T0 Mo3BOJSET KOMIICHCUPOBATH TEMIIEPATYPHBIN TPalMeHT BBICTpENa NPy HadaabHBIX
temneparypax —40u +20 °C. MakcuMallbHbIi MPUPOCT IYJIbHOM CKOPOCTH IMOPIIHS 110 CPAaBHEHHUIO C
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0a30BBIM BBICTpEIOM IIpH TeMieparype To = —40 °Cronyuen npu BBeaeHuu 120k ]Ik TOpOXOBOH 3apsi
u cocraBui 6,5 %./lanpHelinee MOBBIICHHE YPOBHS SHEPTOBBOJIA B TIOPOX BBI3HIBAET MPEIKICBPEMEH-
HOe (opcUpoBaHKE TOPIIHS CO CHIKCHHEM OAUTUCTHYECKUX MapamMeTpoB BeicTpena. ITokasaHo, 4To
MOPOX C MEHBIIIEH TONIMHOW FOPSIIIEr0 CBO/A MO3BOJISIET JOOUTHCS OOJBIIEr0 MPUPOCTa AYILHOU CKO-
poctu (Ha 6,6 %).

Pe3ynomamul Oviiu nonyuenvl 8 pamrax GbINOJIHEHUS 20CYO0ApcmeeHno2o 3adanusi Munobpuayxku
Poccuu, npoexm Ne 0721-2020-0032.
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INVESTIGATION OF THE POSSIBILITIES OF INCREASING TH E PROJECTILE
VELOCITY UNDER THE CONDITIONS OF ELECTROTHERMAL-CHE MICAL
IGNITION TECHNOLOGY AS APPLIED TO A MEDIUM-CALIBER INSTALLATION

V.V. Burkin, A.S. D'yachkovskiy, A.N. Ishchenko, V. Z. Kasimov, N.M. Samorokova, A.D. Sidorov,
E.Yu. Stepanov

Research Institute of Applied Mathematics and Mechanics of Tomsk State University, Tomsk, Russian
Federation

E-mail: aleksid92@gmail.com

This paper presents the results of a theoreticalysbf an unconventional shot scheme using elec-
trothermal-chemical ignition technology in a mediaaliber installation. The law of combustion of
propellants has been adapted to the conditionssbbawith the electrothermal-chemical technolofy o
ignition of a propellant charge as applied to a edduhllistic machine of medium caliber. The calteth
data obtained on a laboratory ballistic smooth-bostallation of small caliber are taken as a basis
Theoretical parametric studies are carried out diatedetermining the capabilities of a shot usimg t
electrothermal-chemical technology of ignition oE@mbined powder charge in a wide range of input
energy at different initial temperatures of the dewcharge. The temperature gradient of the muzzle
velocity of the projectile at the initial temperegs of the powder charge of —40 and +20 °C witlaalit
ditional energy input has been 4 %. To compengatd,fit is necessary to introduce an additional e
ergy of 60 kJ into the powder charge. The conditifam loading the investigated ballistic instaletiare
determined, which make it possible to achieve aimam increase in the muzzle velocity of the projec-
tile in comparison with the base shot accordinth&oclassical loading scheme using traditionaltagsi
The theoretical modernization of the powder chdrge been carried out to achieve bigger increase in
the muzzle velocity of the projectile.

Keywords: interior ballistics; shot, electrothermethemical, combustion rate; increasing muzzle
velocity.
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