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Annomayus. l{ununopuueckue mpyouameie ooonrouxu uz cmaneu 10, 45 u 60, 11012C
paspywanuce nod Oelicmeuem 63puiea co ckopocmuio degpopmayuu (0,5-0,6)x10° ¢'. C
HOMOWBIO KOMNIEKCA Memo008 UCCIe008aHUll HAlIOeHA 3a8UCUMOCHb MUKPOCMPYKMYDbL,
MUKPOMBEPOOCMU, U MUKPOHANPSICEHUL OM KOHYEHMpayuu y2iepooa 6 Cmaisx, paspy-
UleHHbIX 83pbleoM. Paspyuienue 63pvieom npusooum k gopmuposanuio cmpykmypul Oe-
Gopmayuu, komopas omaudaemcs HepagHoocHou gopmoti 3epra. C yeenuuernuem KOHYeH-
mpayuu yearepooa ¢ 0,1 0o 0,6 cHudCaromcs MUKpOHANPAXCeHUs: U MUKPOMBEPOOCMb, NPU
koHyenmpayuu 1,1 % — wnabnodaemcs pocm smux nokazameneu. Imu 3a8uUcCUMOCU
MOIACHO 0OBACHUMD GIUAHUEM NPOYECCO8 NOIUSOHUZAYUU U PEKPUCTNALIUZAYUU.

Knioueevie cnosa: 63puis, enusanue KoHYyeHmpayuu y2nepood, Cmpykmypa cmaiu, ynpouHe-
HUe Memanios, MUKpomeepoOoCmy

Study of the influence of strain rate during an explosion
on the structure and properties of steel
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Abstract. Cylindrical tubular shells made of 10, 45, and 60, 110G2C steels were destroyed by
an explosion at a deformation rate of (0.5-0.6)x10° 5. Using a set of research methods, the
dependence of microstructure, microhardness, and microstress on carbon concentrations in
steels destroyed by the explosion was found. Explosion destruction leads to the formation of a
deformation structure, which is characterized by an uneven grain shape with an increase in
carbon concentration from 0.1 to 0.6, microstress and microhardness decrease; at a concen-
tration of 1.1 %, an increase in these indicators is observed. These dependences can be ex-
plained by the influence of the processes of podigonization and recrystallization.
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Beenenue. OcoOCHHOCTSIM HM3MEHEHMSI CTPYKTYPHOTO COCTOSIHUSL CTalled IpHU
B3PBIBEAKTUBHO M3y4daeTcsl YUeHbIMH [1-5], HO ocTaeTcs psija MpoOeIoB B 3HAHUAX
0 mpolieccax, NPOUCXOIAINX B CTANISX.

B nanno¥ paboTe mpoBeneHbI UCCIEAOBAHUS MUKPOCTPYKTYpPBI, MUKPOTBEP-
JIOCTH,a TaK)Ke€ U3MEHEHHUS MUKpojedhopMaIuii B 3aBUCUMOCTHA OT KOHIICHTPAIUU
yIIIepo/a IpH B3pbiBeco ckopocthioaedopmanuu (0,5-0,6)x10° ¢ ' craneii pasHoro
COCTaBa.

Marepuanbl U1 MeTobl. OOBEKTOM HCCIIEAOBAHUS OBUIA LWJIUHAPUYECKUE
TpyOuaTeie 00onouku u3 cranei 10, 45 u 60, 110I'2C, koTopbie pa3pyllaInuCh
B3PBIBOM CO CKOPOCTHIO aedopmarmn (0,5-0,6)x10° ¢ 1.

MUKpOCTPYKTYpY HCCIAEIOBAIM Ha METaLIOrpapuyeckoM MHUKPOCKOIE Ha
dbparmenTax 000J04Y€K MOCIE MOAPHIBOB. MUKPOTBEPAOCTh U3MEPSIIN HA MpUdope
DuraScan 70.

PeHTreHoBCcKO# aHamu3 BBINOAHEH B MOHOXpoMmaTuueckoM Cu Ko-uznydyeHun
B reometpun bperra — bpenrano. [IpoBeaeHbl ChbEMKH CIIEKTPOB AMANa3zoHe 2q =
= 40-140° ¢ marom D2q = 0,02° 1 BBIIEPKKON 3 CEKYH/IBI HA TOUKY.

Pe3yabTaThl. AHAIN3 MUKPOCTPYKTYPHI (CM. TaOIUITy) IMMOKa3aj, 9To OOJIbIIee
UCKXKEHHE MHUKPOCTPYKTYPBhI COOTBETCTBYeT cTtaiu 10, B TO BpeMsl KaKk MHUKpPO-
crpykrypa crtanu 110I'2C nedopmupoBanach HE3HAYUTEIBHO.

MuKpOCTPYKTYpa CTaJIbHBIX 00pa310B, pa3pylIeHHbIX B3PbIBOM

npu ckopoctu aedopmanuu (0,5-0,6)x10° ¢
b e Craab 10 Cranb 45 Craab 60 110r2C
cTaJIn
Ckopoctb nedopmanum, ¢!
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MuxkpoTBepa0CcTh U MUKpOaehopManns 0Opa3oB B 3aBUCUIMOCTH OT KOHIICH-
TpalHH YIJIEPO/Ia MPEICTABIEHBI HA pUC. | 1 2.
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Puc. 1. 3aBMCMMOCTb MUKPOTBEPA,0CTM OT KOHUEeHTpaumMu yrnepoga
ctanen 10, 45, 60 1 110r2C npu ckopocTn gecdopmaunn (0,5—0,6)><’I05 c’
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Puc. 2. 3aBUCHMOCTb MUKPOAE(OPMALMIA OT KOHLLEHTPALMM YIepoAa Npu paspyLLeHnn
06pa3LLoB co cKopocTbio Aedopmanmm (0,5-0,6)x10° ¢

OO0cyx1eHue MoJTy4YeHHBIX pe3yJbTaToB. [ledopMupoBaHre B3pbIBOM MPUBO-
AT K GOPMHPOBAHUIO CTPYKTYpHI AedopmMaiini, KoTopas OTIUYaeTCs HEPaBHOOC-
HOM (hopmoii 3epHa. [lpu nedopmaiuu B3pbIBOM HaAOIIOJAETCS HEOOBIYHAS 3aBUCH-
MOCTh MHKPOHANPSDKEHUA W MHUKPOTBEPAOCTH OT KOHIICHTpAIlMU YTJIepoja.
MuUKpOTBEpI0OCTh U MUKPOHANPSDKEHUSI CHUKAIOTCSI TIPU POCTE COJIEP’KAHUS YTJIe-
poaa ot 0,1 no 0,6 %, a 3aTeM Bo3pacTaroT. MOKHO NPEANOI0KHUTh, YTO 3a CUET IO-
BBIIIICHUST TEMIIEPaTyphbl TIPH B3PHIBE MPOWCXOMAT MPOIECCHl PEKPUCTAIUIH3AINH,
MIPUBOIAIINE K M3MEHEHUIO MUKPOHATIPSDKEHUS M N3MEHEHHUIO Pa3MepoB 3epHa.
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3akioueHue. MUKPOCTPYKTYPHBIM aHAW3 TOKa3ad, 4To Je(OpPMHPOBAHHE
B3PBIBOM MPUBOJIUT K (DOPMHUPOBAHUIO CTPYKTYpbI AedhopMaiivii, KOTOpask OTjinya-
€TCsl HEpaBHOOCHOU (hopMoi 3epHa.

C yBenuueHueM koHueHTtpamuu yrieponaa ¢ 0,1 go 0,6 cHmkarOTCI MUKpOHa-
NpsHKEHUST U MUKPOTBEPIOCTh; NpH KoHIeHTpauu 1,1 % — nHabmromaercs poct
ATUX ToKa3zarenel. Takoe BIMSHUE KOHIIEHTPALUH YIJIEPOJla HA MUKPOHAIPsIKe-
HUS U MUKPOTBEPJIOCTh MOKHO OOBSICHUTH BIUSHUEM IPOLIECCOB MOJUTOHU3AIUU
U PEKPUCTAILTA3ZALIUH.
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