258 H4M % A % H % j:li Vol. 25, No. 4
2011 £ 8 H CHINESE JOURNAL OF HIGH PRESSURE PHYSICS Aug. . 2011

XEHS. 1000-5773(2011)04-0344-07

51 7 2 ) FLAL IR B R UL AR
S

(M EFL T R%REE S8 ) TRESB LA/ E 210094)

BELMEBEARENREERNELE LATNH AL OB AAR G HY T T HL
RNBEAUGSERURAREGN AT IR FIRS T . &L 4 R & 50 L MR
BEMABANALHT N AAKEEUFER T E A AHRANBEILIRATHE. R
ATRMEANELASAANBEERERENEALH L, 2MERSAHCENNEERY &,
BB AR BAAL R TR AR HAARERHH R ARERC. TRELET
HABRER LR AMENANLIRFTRETARN KA WA ERA A LR T ET
T,

XBWE WA BN HAFER:ER
FESES.0358 XERFRIRAD : A

1 5] 5

H 1984 4F Jamet HI X OJGIESE T 80 55 0 2 50K S5 50 5 0 1 oAy 463 Jis 0 245 8 o A OF 9 14 7 22
Ao E IR Rt L RO A S D E 1 . AT AR L BEE R DU T BEA R R L AT A6 R T 4% Bl 7
TR MOV 71 B 25098 50 46 T A e A SR 114 30 28 0

2002 4F Murr #F5E T Ta 55U 04 [0 Jr 0 0 52 56 0 fin 389 5 56 4l A . Meyers™ il i
HopkinsontT i & 552 46 F1 S BE [ 5] 52 4645 3] 1 g 0 728 T 4 s WO ZH 200 3 Ak e oh e 3 &t 7R 4
BT U] S5 T Bl 2SR 0 AR I B SRR SE A 50 pm B F] 20~100 nm, 3 T 3h 25 48 88 1 4 )8 O 4
UM Meyers 42 HH T S ZAS 44 RALT . BIVHE % P25 550 0 b A e 17 3 25 1 48 b 1 ORI A R) AL
TEBIE TS o 278 38T < I ) B0 5 0 IO s <6 i S 0 e A AR 4R 100 1) B 2 T O o o T O O ) Sk S —
RT3 km/s R EAR K, OF B AR G 46 TR B B R I LA TR 6 T ) AR A
F s AR XE T 52 56 T BOMHAR ) 3 R 04T ELHAS I o PR HAR A A7 O T 4= 400 P 9 7 00 8 A 1 3 88 28 1 DA B
AH R A OWE 2H 275 A Y 410

A FE SR B (A AV 0 B0 T 5907 12 X ) S 0L ) AR 0000 R 08 0 B R AT A 3 B S U 614 3R B AR
IO B AR AE A o 38 3 DS S U R i PR X S [ AP L A A5 A LR Ak ) R S5 3 R L
AR OB ZH S AT LS, HHE BT 15 7000 91 25 SR IF FLBE b S5 1) R JBE o S DK A0 S 7 A A0 i e vh 2 A R A T M
A 73 Bt 28 i A5 e B T A DA

2 ZWHERER

SR AR 50 mm JEBEY 60 mm PR 45 HIEE . BRGIE 25 BB 99, 9 00 i TG AU , EJR E
N2 o, B 5P 2SR RE O 80 pme. KEZGEZE 1420 50 mm, KE RO 65 mm. KRBT 8701 MG EE

« WFRBHE. 2010-07-06; f&EI HHE. 2010-08-22
EEWME . ERHAKR#EIS (10802038)
EEBN: B R(1980—), 5 i o7 A, 3 B M= 0 K B HOAH B A 5% . E-mail : chenhao1019_80@sohu. com



a4 M 45 S5 AR 100 28 LA (%) I BE e U 2H 2R AT 5 345

1.70 g/cm® KK 8. 10 km/s, E B ALY LR MO AGEME . B 1 ARWIER /R EE ., RN
BORAE AR IR T — NI H B4R 26 mm R EAS N 14 mm 5938 L . £LBE 5 3 E 7 0] B9 e oA
9%, RMIFLEE LA — 2R LN 1 mm 4 25 R AR E 2 PR .

ﬂ— Detonator

Explosive
=§— Shaped charge liner

— Steel target
Ground

4 7/
B 1 255 R K 2 S A=A S B R Al
Fig. 1 Sketch of penetration experiment Fig. 2 Steel target penetrated by copper jets
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Table 2 J-C parameters and Griineisen parameters of copper and 45 steel

Materials p/(g/cm®) A/(MPa) B/(MPa) C n m ¢/(km/s) S, Yo a
Copper 8.96 90 292 0.025 0.31 1.09 3.94 1.49 2.02 0.47
45 steel 7.8 507 320 0.064 0.28 1. 06 4.57 1.33 1.67 0.43
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Fig. 3 Simulation model and temperature distribution
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Fig. 4 Temperature distribution of copper layer Fig. 5 Temperature distribution of steel target
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Fig. 8 Microstructures of copper jets
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Temperature Change and Microstructure Evolution of
the Bore Penetrated by Copper Jets

CHEN Hao,TAO Gang

(School of Energy and Power Engineering s Nanjing University o f
Science and Technology s Nanjing 210094, China)

Abstract: After metal jets penetrate the steel target,the jets’ material adheres on the penetration chan-

nel wall. The research on the jets’ material is helpful to analyzing the dynamic superplastic deforma-

tion and morphological changes of jets in the process of penetration and cooling. Theoretical computa-

tion and numerical simulation are used in this work to study the penetration process of copper jets,and

the changes of temperature and grain size of copper jets adhered on the penetration channel wall are

obtained. The simulated results are in good agreement with the SEM (Scanning Electron Microscope)

observation. From the observation of microstructure of copper and steel, we can get the conclusion that

the copper jets do not melt but instead undergo dynamic recrystallization in the process of penetration.

In addition, the copper grain size increases obviously and the twins are formed in the cooling process.

Key words:jet; penetration; dynamic recrystallization; twin



