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Table 1 Chemical composition of Inconel625 alloy (mass

fraction, %)

Ni Cr Mo Nb Fe Al
58 2023 810 3.15-4.14 5 04
C Mn Ti Si Cu P S

0.1 0.5 0.4 0.5 0.5 0.015 0.015
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Table 2 Project of split Hopkinson pressure bar experiment

Temperature/‘C Strain rate/s '

20 1500, 3500, 6000, 8000
200 1500, 3500, 6000, 8000
400 1500, 3500, 6000, 8000
600 1500, 3500, 6000, 8000
800 1500, 3500, 6000, 8000
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Fig. 1 Curve of true stress—strain obtained by quasi-static

compression experiment
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Fig. 2 True stress—strain curves of
Inconel625 alloy at same temperature and
different strain rates: (a) 20 C; (b) 200 C;

(c) 400 C; (d) 600 C; (e) 800 C



528 455 4 )

X, A

Inconel625 fRid 54 J-C AH E A% 735

I A T RE I B R IR

Bl 3 s AAMRHEAN [FIELEE S5 A N AR 43531 Ay
1500+ 3500 6000 8000 s~ Hif [ EL 2 W Sy — Wi A% il 25
B 3 TT A, FEAH RN AR a4 A AR R AR ik, 4
BEWLZ I T mr i FAIS, /RN AR 2R, Inconel625
WA A B R U, HAS R S sl Y
D30 JeE R . g iR 5 (1 T v T /N, A B S 1)
WEERAN, . Z75H T L3, Inconel625 it
B A PN AR SRR USRI
IASRLEAEN, ORI B AR T 1 R A A P AR A 2K
I\ AR AR B il B A SOV R SRR, A
MPRE TSR - R A2 A a3

3 AMJRREIAYEIL

3.1 JF#5HY Johnson-Cook Zs 415 HY
TR ALY ) 455G i AR M DU R0 4 T[] ek 7 AR 4
VREDU], U] it AR PR Ay 28300

o=(A4+Be")1+Clné)A-T"") (1)
(@)
[+
a
g /
3 600 F
§ /"‘\
= —=—20C
& a00f e 200C
——400°C
—— 600 C
—— 800 C
200 1 1 1 1 1
0.06 0.08 0.10 0.12 0.14
True strain
1000} (c)
< 800
[=%
Z /
g 600}
2
H b 20 OC‘=
400 F ——200C
——400°C
—— 600 C
200 1 1 1 1 - I800 cc
0.06 0.08 0.10 0.12 0.14
True strain

s o AR JE IR BR s & AR A5 RO M Y.
Ay &8 =é/ ey WREMNIMIMMENAZ, g NSH N
WA n NARTEIREG C AN AARBURREG m
M ERAIE S, T =T -T,)T, -T.), BT 2
S, T, MRS AU .

Jii4f Johnson-Cook ASHABLTY I EEATE A ln=i(1)
fw, s 3 M, LA Byny Co mS M
BE2HL FER T 5 S R0 43 3 2% R A5 TR 36 3h
)RRG5 2 AR BRI Rk R A RN, A
ISR LRI 1, Bk, )
o=A+Bs" )
K A WBHEPBE(T=20 C)\ BHNAZHK(£,=0.001
sTOAME FIORILE R ARN Ty, ] EH Bz 2 PRSI
SR I ) B, - AR 2k HR 2 4=490 MPa, 4R
JrBGRA B, Q) A XG)MIERX, thn]
EWAIEN n, BEEN InBEL, Wimib Bt
A 53] #n=1.097, B=1283.4 MPa.
In(c—A)=InB+nlne 3)

N TR AR R R C, BRI R N AR R

(b)
800 /
<
A
2
S
= ——20TC
400 B —o— 200 QC
——400C
—— 600 C
—— 800 C
200 1 1 1 1 1
0.06 0.08 0.10 0.12 0.14
True strain
1000 (d)
< 800
o
2
g 600}
o
= ——20°C
400 F ——200°C
—— 400 C
—— 600 C
—— 800 C
200 1 L 1 1 1
0.06 0.08 0.10 0.12 0.14

True strain

3 Inconel625 fHyili 1 B fE ) — WAL FAN )L ) B0 I ) — AR ih 2%

Fig. 3 True stress—strain curves of Inconel625 alloy at same strain rate and different temperatures: (a) 1500 s '; (b) 3500 s ';

(c) 6000 s°'; (d) 8000 s
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Fig. 4 Comparison of Inconel625 alloy of experimental value and the predicted value of original Johnson-Cook model: (a) 1500 s ;

(b) 3500 s; () 6000 s '; (d) 8000 5"
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numerical modeling of high strain rate mechanical behavior of

J-C constitutive modeling of high temperature alloys Inconel625

LIU Er-liang, XING Hong-wei, WANG Ming-ming, XU Zhi-chao, ZHAO Na

(School of Mechanical Engineering, Harbin University of Science and Technology, Harbin 150080, China)

Abstract: In order to study the thermal deformation behavior of Inconel625 superalloy at high temperature and strain rate
range, the quasi-static test and Hopkinson pressure bar test of Inconel625 superalloy were carried out by using CSS
electronic universal testing machine and split type pressure bar test device. The true stress-strain curves of Inconel625

superalloy were obtained in the range of 20-800 ‘C centigrade and strain rate of 0.001-8000 s’

. The experimental
results show that the low stress and yield stress of Inconel625 superalloy do not increase with the increase of strain rate.
Under the same temperature, the true stress of Inconel625 superalloy increases first and then decreases with the increase
of strain rate (the dividing line is strain rate of 6000 s '). While under the same strain rate, the true stress of Inconel625
superalloy decreases with the increase of temperature. Based on the Johnson-Cook model, the true stress-strain curves are
fitted and analyzed. The correlation coefficient and the absolute error between the predicted value and the experimental
value are obtained by calculation. By improving the Johnson-Cook constitutive model of Inconel625 superalloy, the
model can be used to characterize the themal deformation of Inconel625 superalloy at high temperature and strain rate
range.

Key words: Inconel625 superalloy; Johnson-Cook constitutive model; strain; thermal deformation
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