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QUANTITATIVE CHARACTERIZATION OF
M-TRANSFORMATION-INDUCED PLASTICITY
AND EFFECT OF ALLOY ELEMENTS

ZHANG Wangfeng** CHEN Yumei ZHU Jinhua
(State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University,
Xi’an 710049)

ABSTRACT Based on the tensile curves of 3 kinds of metastable austenitic stainless steels, the
quantitative parameters—averaging M—transformation—induced plasticity increment of per unit volume
fraction of martensite, D, and intrinsic plasticity increment D; have been proposed in this paper, and
D is approaching to D;. Experimental results showed that D value decreases with increasing carbon
content, and the decrease of stacking fault energy is beneficial to D value, the strain rate has no obvious
effect on D.
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Table 1 Chemical composition of tested materials and heat treatment conditions

Mat. C Cr Ni Mn Si Fe H.T. C
A 0.10 18.50 8.50 1.87 0.89 Bal. 1080
B 0.19 17.46 7.42 2.30 1.01 Bal. 1130
C 0.10 16.20 11.8 1.20 0.70 Bal. 1080
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Table 2 Experimental results of plasticity increment D for experimental materials at —-196 C

Mat. €u €ua f D
A 0.382 0.185 0.96 0.205
B 0.348 0.192 0.92 0.169
c 0.365 0.199 . 0.94 0.177

B B A, CHKETH, XEHMRSRMER, SiSRMAZES, HAMECr.
Mn F#&, N ERERMHEE TR ELBENERRBEERN, R, 6T
Cr. Mn. NiXBEEREREETERARR, %0k (16) BIABEERE v it IAR (it C.
Si JTERMW) BB, K A B y=18.6, kKl C Yy v=35.3mJ/m?. % 2 KB, BRI
A BAgEM DE, ZAXHETBREEED LM C B, RE AR ES BT
SR, BAHERNELRD REHAE RKEN ARSI T 88 M, &F CiNi 148
MEEREEMNTENS, BEERRCRE A 5 T 34T 7= A Bk Y 1% B85
HULTTR, HREREmAEEFRENE, EMEEET, RREBRELRS, &LRmpE
KEEETEREAM.
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MR 3A[W, P A BN ASREIN, cua . cu X f HBUN, (BEBHR D EHHEAR
AT, XRBEFMRBANETTERN, NAEEIMNHL SR BEARREHBAER.
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Table 3 Experimental values of D for different strain rates

é 10-3s~1 10~2~! 10~1s—1!
€ua 0.185 0.165 0.149
f 0.96 0.92 0.88
Eu 0.382 0.354 0.334
D 0.205 0.205 0.210
4 2 w

MAH LR ERAENENIL B KR, #BE T REMEHLEMEEARER D = (eu -
€uwa)/f & D1 = D — Dg. MTF=FMARULERI AFEME D {HN 0.17~0.20, B F %M D (H
TR, TERRERENAMT D fgin. EAXHNEERBEN, MEERMEE D ER
A B B A S .
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