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ABSTRACT Twinning induced plasticity (TWIP) steels show large elongation and high tensile
strength, exhibiting a super balance between strength and plasticity. Until now, the effects of Mn, Si
and Al on stacking fault energy (SFE) and phase transformation of TWIP steel had been investigated,
but the effect of N on phase transformation, especially martensitc transformation in TWIP steel has
not been reported. In the present paper, the mechanical properties of TWIP steel with the addition
of N were tested. The phases were analyzed by XRD and the microstructure was characterized by
TEM. The average and local probabilities of stacking faults were also calculated by using shifts of
X-ray peak and electron diffraction spot, respectively. Compared with the conventional TWIP steel,
the results showed that at a lower SFE level, when fcc austensite or hcp martensite transformed
to bcc martensite, the largest interstice decreased from 0.1047 to 0.0725 nm. The lattice distor-
tion energy of bee martensite was greatly enlarged by N, which situated in the interstices, leading to the
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suppression of the bee martensitic transformation. As a result, the content of hcp martensite increased,
causing the increase of strength and decrease of plasticity. Besides, the results also showed that
deformation increased stacking faults and hcp or bee martensitic transformation consumed a large

number of stacking faults.
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Fig.1 Stress—strain curves of A and B steels
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Fig.2 XRD spectra of the samples before (a) and after (b) mechanical testing
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Table 2 Lattice constants and volume fractions of phases in A and B steels

¥ € «a
Ay a=0.3606 nm
v=100%
B, a=0.3599 nm a=0.2531 nm
v=89.1% ¢c=0.4101 nm
v=10.9%
Ao a=0.3617 nm a=0.2540 nm a=0.2899 nm
v=4.4% c=0.4118 nm v=65.1%
v=30.5%
B2 a=0.3606 nm a=0.2545 nm a=0.2841 nm
v=18.4% ¢c=0.4116 nm 14.4%
v=67.2%

Note: Subscripts 1 and 2 mean the samples before and after mechanical testing, respectively; a,

c—lattice constants; v—volume fraction
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