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Abstract: To study the effect of pre-deformation on martensitic transformation and microstructural evolution in
transformation induced plasticity (TRIP) steels, and to investigate the forming ability of TRIP steels, the TRIP590 steel plate
was selected as the testing material, and pre-stretching in the range of 0~0. 12 was applied on two sizes of specimens (standard
specimen and wide specimen). Tensile testing and microstructure observation were conducted on the pre-stretched specimens.
The effect of pre-stretching on the anisotropy and bulging properties of wide specimens was analyzed. The results show that
pre-stretching causes a certain degree of martensitic transformation in TRIP steel, and a larger pre-stretching produces more
dislocations, bringing in increase in material strength and decrease in plasticity; The highest product of strength and elongation
is obtained at pre-stretch of 0. 02; The larger pre-stretch also has an effect on material anisotropy, and elongation of the 90°-
oriented specimen is a litter higher; the peak load and cupping value gradually decrease with increase of pre-stretch. Moderate
pre-stretching can improve the overall performance of the TRIP steel, while excessive pre-stretching reduces its formability,

which provides reference for structure design and formability of TRIP.

Keywords: ferrous metals and their alloys; martensite phase transformation; TRIP steel; microstructure; pre-stretching; cup bulging
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Tab. 1 Chemical composition of TRIP590 %

w (C) w (Si) w(Mn) w (P) w (S) w(AD w (Ni) w(Nb) w (Fe)
0.120 0 1.400 0 1.450 0 0.020 0 0.002 2 0.038 0 0.120 0 0.017 2 PEPS
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Fig. 1 Schematic diagram of two types of stretching styles
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Fig. 2 SEM microstructure images of specimens under different deformation condition
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Fig. 3 TEM microstructure images of specimens under different deformation condition
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Fig. 5 Engineering stress-strain curve of the Fig. 6 Variation curves of strength
pre-strained specimens with pre-strain
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Fig. 9 Curves of engineering stress-strain of the pre-strained and original specimens with different orientations
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