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Abstract; Uniaxial tension tests of transformation-induced
plasticity (TRIP780) steel at temperatures 298,333,363 K and
strain rates 107*,107%, 10°, 10%, 10° s ! were performed.
The sensitivity of the flow stress of TRIP780 steel to
temperature and strain rate was analyzed. In addition, the
suitability of Johnson-Cook(JC) and Khan-Huang-Liang(KHL)
flow stress models to TRIP780 steel was discussed. The
results indicate that the flow stress of TRIP780 steel shows
positive sensitivity to the strain rate and negative sensitivity
to the temperature, and the sensitivity of the flow stress of
TRIP780 steel to strain rate decreases at high strain rate. At
small strain, the JC model is more accurate for TRIP780 steel
than KHL. model in the flow stress prediction, while KHL
model has higher precision at large strain.
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Fig.1 Schematic diagram of flow stress variation with

strain rate and temperature

R R AN [ IR B N A IS B DL R B 1 A, Byn
1 C I EARR m BWRIIRME. 0 T8 kiR
BESEABRPIRE, R A Matlab X RGN &S
BOHAT AR, WSkt (B A R AR R S HUE
A=566. 3 MPa,B=2 829. 6 MPa,C=0. 018 8,n=
0. 671 51 m=0. 6.
1.2 Khan-Huang-Liang {&%

1999 4¢ Khan 51997 JC #E BB LAY FEFT T
B, e T AT s iy KHL AR RS

o= {a+B[(1I-25) e« |(5) (7227)
(10)
A e, AN ; A RTEM RN 1 s B
B JE IR T 5 B AR 5RBE REG A C RN
AR PR R B no RN EEIEEGm ZIEER
¥ D RN AR R IR, R 10° s RAOHF
6 NMEEMBSELA,B,Com yng Kom. 5 (DM
b, 2 (10) B A M [RIRE A =30, 433l R 7n B8 1 B A
O 78 39 AR IR E X L BN 77 Y TR K- AR TR =2
KHL AR5 1 T Aol 38 1 1 A8 5 6 38 R 4T
TG, M JC A RS 1 UL 1 MEE B R
RSB AR W Bl 7 B BT R
SR FRERNITE, A RBERE T HEARR
NAEBZ K€ Ml €, B KHL BRI R IK M R sl
INWAE ==l s)
Aoy = 0(e15€25 1) —o0(e15615,T)

an

AD'z :0'(62 ;éz 3T)_0'(€z ’él ’T) (12)

e A0 ~12), 715

Aoy — Aoy = B<%‘:__£>m(€¥° _S'zlo){ (?)C[(l—
m8) |- ()15 ])

gl a<le: Her<<e, JJIVAEC(IS)'#% 3 T (efo —
e ) RFAME, 5 4 T ) ATRENIE W AT B f1, X R
B (100 NP B9 R R Rk, KHL AR AR B A
A BB AL 3 2 B R AR AL B R X DE B AR B AT
FA T3 0op IO 28 8 4R B2 T o) AR A % £ 1) 0% B 6
Bk, BV B I g A A 2 I 0 78 o AR 1 s Y
FORHER AT LUE . 35X — UM L JC BB B R Bt
[RIAE , AR AR B R AR SR B, TENLAE R & Fl e, B
BEd T,243) T,, 15

(13)

Aoy = o0(e15€5T1) —o(er 565 T32) (14)
Aoy = 0(ez 565 T1) —o(ez €5 13) (15)
(N I\

B T
Tm_Tl m_ Tm_TZ "
53”){<Tm—Tr> (Tm—Tr> } (16)
B’k a<e, H Th<T:, "]
AD’1_A0'2<0
Hp
Aoy << Aoy an

2 (17) A5, KHL Rt H B 5 fh R
Wi L T 0 Y S b e B R B R, X — iR 5 JC AR
VAR, J5 R 7E T 33X WA AR 2R o i 18 18 8 % 0 3 B
J1 R B 2 1R S 38 2 TE R Y SRR R A ANk N 4
KLZH 4L BB REH R, B 280w 0S5 7 s
B4 B AR O SL T Sk B &8, R sh i i bE &
I8 BE B Tt 5 T g/

B A ) A8 3 2R 19 IR . 11H o, » AT B B AR
RIS A R C WRIER1E K B IR 1 s AR H R
TR S1-RiAE R, FI B ES B B Al no BIBIER1E
RIEE 283 A,B,C Kn, B{E, R BB AS 3
1 s At B AR R AT — R BN 4k
FILORE ny (IME, SR 5 XX S BOF- 3. B 5 g
WA BIRN F1- A dl R W] SR8 m M ME. R A
Matlab %F3k158 &S EGHAT LS RSP B AR R
S . A=518 MPa, B=1 600 MPa, C=0. 038,
n,=0.49,n, =0, 53 Fl m=3. 08.

2 R

YA A TRIP780 #3 9AF IRME 4% A4 , AnfE] 2



262 H B K% %A RBER

ERRE

FiR. R RE b 320 [ A, 44 200 mm, 3§ B &
25. 4 mm, FEHR 12. 7 mm, HEEE 60 mm, 5
B EE 80 mm, TRIP780 {04k 22 oy W&
L. 2 o e 7 v P 4 o o T3k B R =R i S | A
WD TR R RE R . IR PR E T H
AL AE 3 # K-, 43 52 1074, 1072, 10°, 107, 10°
s L EANBRE K, 298 K(25°C), 333 K(60°C) FHI
363 K(90°C) .

#&1 TRIP780 4L EH 5
Tab.1 Chemical compositions of TRIP780 steel %
A%k we Wi wp ws wy
TRIP780 0.16 1.78 0.015 0. 002 1.31

B2 seEmR
Fig.2 Specimen shape

NS R 10*,1072,10° s~ R RIS Y 7E
MTS809 J3 BERL Bl L HEAT. X EE o Je Sk e e 7E
MTS809 sl I, WA 1 5 6 100 & , B F7 38 13
IE AR R, NIARR AR 107 s 171 10° s B
FriAEE 7E 73 85 X Hopkinson $i {14l b #E17.
PR 8 o I Sk B AR B AT AR AT Z (8] 4
BIAER ANT AN HAF 2R RS _E N A8 R I 2 B AT f) 33
PERAE , SR J5 AR 4 — 2k 58 Y B0 T A5 B FX
ASFIN S7. B 3 R IEZEHAT S AP RIR % &

3 BHMRERE
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prediction and test
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