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Sensitivity of Strain Rate for 310S Austenitic Stainless Steel
SONG Chunyu, GONG Hongying * ,ZOU Qiongqiong, HUANG Jilong , LU Hongyi

(School of Material Engineering, Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract; The purpose was to study the sensitivity influence of the strain rate on the formability for 310S austenitic

stainless steel. Engineering stress-strain data were obtained by the uniaxial tension test with different strain rate, and

they were turned to the true stress-strain data, and the hardening parameters were gained from the true stress-strain

calculating. Based on the above fitted results, the appropriate constitutive equation was chosen. Through the non-linear

fitting, a constitutive equation which influences by the strain rate was established. The hardening behavior of 310S

austenitic stainless steel was actually influenced by the strain rate, and the constitutive equation could judge the behavior

accurately.
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Table 1  Chemical composition of 310S
austenitic stainless steel %
C Mn P S Si Cr Ni Fe

<0.080 =<2.000 <0.045 <0.030 <1.500 24 ~28 19 ~22 HA4

ARSI FBORHE 2 0.5 mm, 2 B8 7E 2010
A SR BT A A 4 A A B 1] o o B R K s vE—
(AR 10 =7k ) (GB/T
228.1-2010) SRR faAe, anlel 1 R, FEEf T LR
PRI AL, 0 FH AP ARF TR LR T A 3R 23 R 5
DU S A D) R R b = A 1 B R i SR A

CRRE APV eSS
Figure 1
RIS AL AT 3108 B IR A B AN BE AL AT h
ARSI , BORE LR B2 73y 6 RHICE, IR RS [ 11
PEATI R, SRAT AN S N A Kt o BEE B A EAT
T R TR AL 2 i /0N, B L TR IV g 10 78 AN g
YA 2 IR VR R AR T AR T 5 A I A2 B4 10 o 72 5
R, DRI 2 A5 N AR AT Y R N g I A R AT A
BT RN R 2 2R AT e, 4 M 1Y BL SN )
PR R

Diagram of one-way tensile specimen
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Figure 2 True stress-strain curve under
different strain rate
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Table 2 o,,K,n and o, under different strain rate

VIR VA 1Y T Y S e U A U 0 % - P
(s7h) o./MPa H¥ K n o,/ MPa
1 183 1 628 0.789 711
10 193 1227 0.452 876
50 194 1241 0.583 860
100 207 1167 0.538 863
300 186 1 196 0.496 879
500 202 1 199 0. 446 892
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Table 3 Verify consequence

PR/ (s71)  SEEGRE/MPa ASHY T RREUE/ MPa %22/ %
75 853 869 1.88
100 863 851 1.38
150 871 859 1.39
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