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ABSTRACT The tensile tests were carried out to study the strain hardening behavior of a high man-
ganese TRIP/TWIP steels with 18.8% manganese. The results indicated that, strain hardening behaviors
are different during the deformation process. True stress-strain curve obeys Hollomon relationship partly.
TRIP effect occurs in the initial plastic stage, and the strain hardening exponent in this stage is a constant.
However, the value of n increases with true strain ε increasing, when true strain is between 0.14 and 0.35.
Then the value of d2σ/dε2 is above zero. A lot of deformation twinning can be found, and the micro

mechanisms are�twins induced plasticity�. TWIP effect dominates this stage. The mechanism of the
last stage is some TRIP effect, and both phases have occurred plastic deformation.
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Fig.1 σ–ε curve of the investigated steel for

TRIP/TWIP steels with 18.8% man-

ganese(strain rate 10−3s−1)
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Fig.2 Relation between volume fraction of phases

and true strain for TRIP/TWIP steels with

18.8% manganese
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Fig.3 lnσ–lnε curve of investigated steel during plas-

tic stage
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Fig.4 Relation between strain hardening exponent

and true strain during plastic deformation

stage
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Fig.5 Microstructures of the investigated steel during the deformation process (OM) true strain

(a) 0; (b) 0.14; (c)q(d) 0.25; (e)q(f) 0.45
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R 6 �
Ypm_cY^ TEM no[d
Fig.6 Microstructures of the investigated steel during the deformation process (TEM) true strain

(a) 0; (b) 0.14; (c)q(d) 0.25; (e)q(f) 0.45

R 7 �
Ypm_cY^ X pUepq

Fig.7 X-ray spectrum of the investigated steel dur-

ing deformation process true strain (a) 0;

(b) 0.06; (c) 0.14; (d) 0.25; (e) 0.35; (f) 0.45
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