%528 % 456 wOE 5 W ik Vol. 28, No. 6

2008 4 11 H EXPLOSION AND SHOCK WAVES Nov. » 2008

XEHS: 1001-1455(2008)06-0527-05

AEERH RSN ZERE R AR

WoOELE ORLIZER,HHE
. E R 2E B AR K2 rp ER 2R B A R ) AT N AR R A SR E L AR 2300265
2. WL IRE T Be WL R AL 38 442002)

WE.: FIHWAIRE ME RS K SHPB S8 2& Bl 2 T 0Crl7Mn5NidMo3 Al AS 45 4K 16 3 F hij 48 &
(300,1 000,2 700 s~ ') .4 Rl BF 55 5 BE (25,300,500 F1 700 “C) T {8 F1 B 748 56 & 5 76 W 4] JIZ B4 kit 28 AL
(MTS) Lt A7 T 3 FhiE B T IAERRA (0.0005 s DRI . SCIESHEW XA G WA W W19 B AR KRR 4L
A4 IO VIR B AL L I LB A R % TR 1 T v 0 AR R BR AL ALN J55 . X4 Johnson-Cook #5574 347 T & 1E
H T vhe i AR P 4 PR TS R M AN . B IEJS Y Johnson-Cook #5755 52 46 45 S W) 4 34t

KGR WK% AR L R SHPB; A5 5 Johnson-Cook 8 5 5 3 J3 850N 5 hj 4% 38 5% 1

FESES: 0347.3 E#trFE R 130 + 1520 XEktRERG: A

1 51 §

AN e — A BT AL A R E PR AR R R 51, ) T 3 TCAL R Sh AL B SR A B R et
o T BRI G 5 R A AR S R R AT A5 A BT BR T SRR L 3 6 25 N AR
AR N A KON I T EE R IR BOR T R SC R . BN R 3 28 ) s e REIE Y
TRFHEIERT . G L. Walf VIF5E T 1023 J& 4130 HI7E @ R AR R T 1Yy 2EMEne . Bl o 1 0 H 9 75 22
C. R. Johnson ZFW 4 T 18 3R 45 Jg M4ORHZE RN A8 Lo AR SR TR T 02247 I AR BERL, F. J. Zeril-
li RN TR TS B TS AR BERL . WS, Leet 1 XF R BERL (R S WUEAT TSI, HE T
MEEH R 2 . S. Nemat-Nasser 55 7EMF 58 DH-36 45 ¥4 8 B 2R T — 4~ 56 T 07 48 sh J1 22 AL 2
J5 ZEFE Nitronic-50 R85 S5 i SUINA T RGBT, {ELJ2 R0 TE 5 o I BOULE 16, 5 0000 4 e 3 %

i1 F Johnson-Cook # A1 4y 254 n] 1 Hopkinson JEAF ELIEHIE . M H WA HE Z XA 2. A K
It 1 SCHR R 2B AL, O B A B 2 R SRR b, A SCrb SR TG (17 IR 45 46 19 SHPB 25 & XF
0Cr17Mn5NidMo3 Al 8540 1Y 3l 25 71 2 VERE HEAT T 5T . 7% I8 e 1 728 1 - B0 i) R AR Ak 3 1z g oz 28 it £ 110
S0, %F Johnson-Cook 5 R RERY E47 18 1F , fff 52 46 ith £ AL i 4 — 4.

2 FTBAHE

NG5 B 1 el P A S B R AR A

Bullet Incident bar Strain gauge Specimen Strain gauge
IR 19 125 3% Hopkinson FE P4 | - i |
ks e g gt N -
P A 500 mm &b, BGE X R AR Fr Shaper Temperatullre controller Transmission bar
(155 5 AR BT B B RE i O i | |
0Cr17Mn5NidMo3Al R &5 . K<+ W :ﬁ;ff‘nfﬁ‘;j‘:;; | e ':y"‘:fe‘:msmg

10 mm X 6 mm, LM T 3 Fp AR
A FPIRBEIR R B 12 455, 5
A E WL 1,

B 1 4 A iR P 2 B 0 SHPB % 4% fii &

Fig. 1 Schematic of the SHPB system with a temperature controller
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Fig. 3 Original signal waves in the incident and transmitter bars at different strain rates
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Fig. 4 Engineering stress-strain curves of 0Cr17Mn5Ni4Mo3Al stainless

at 4 different temperatures at a certain strain rate
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Fig. 5 Engineering stress-strain curves of 0Cr17Mn5Ni4Mo3Al stainless

at different strain rates at a certain temperature
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Table 1 Parameters for the Johnson-Cook models
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(a) The modified Johnson-Cook model (b) The traditional Johnson-Cook model
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Fig. 6 Comparison of the engineering stress-strain curves fitted with the Johnson-Cook models at different strain rates

with the experimental results
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Dynamic mechanical behavior and constitutive model of stainless steel

SHANG Bing', SHENG Jing?, WANG Bao-zhen', HU Shi-sheng'”
(1. Key Laboratory of Mechanical Behavior and Design of Materials ,
Chinese Academy of Sciences, University of Science and Technology of China ,
Anhui 230026, Hefei, China;

2. Department of Machine, Hubei Automotive Industries Institute ,
Shiyan 442002, Hubei, China)

Abstract: Stress-strain curves of 0Cr17Mn5Ni4Mo3Al,at three Strain rates of 300,1 000,2 700 s ' and
four temperatures of 25,300,500,700 °C were experimentally obtained by using the split Hopkinson

pressure bar equipped with a temperature controller. And the quasi-static experiment (0. 000 5 s~ ')

was done in the material test system at three temperatures of 25,300,500 ‘C. Experimental results

show that the flow stress decreases with temperature but increases with strain and strain rate. The

traditional Johnson-Cook model was modified considering the thermal softening caused by the impact

adiabatic process. The modified Johnson-Cook model is in good agreement with the experimental re-

sults.

Key words: solid mechanics; constitutive model; SHPB; stainless steel; Johnson-Cook model; tem-

perature effect; strain rate effect
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