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Microstructural evolution of ultrafine grained TRIP low-carbon
steel

C.W. Lee, Y.G. Ko, S. Namgung, and D.H. Shin

Abstract
Transformation induced plasticity (TRIP) steel consisting of ferrite, austenite, and bainite phases was regarded as an
excellent candidate for automotive applications due to the good combination of ductility and strength. The aim of the
present study was to understand the microstructural characteristics of ultrafine grained (UFG) TRIP low-carbon steel
fabricated via equal channel angular pressing accompanied with intercritical- and isothermal-annealing treatments. When
compared to coarse grained counterpart, only the volume fraction of austenite phase in UFG TRIP steel remained
unchanged, but all other microstructural variables such as size and morphology were different. It was found that UFG
TRIP steel showed the homogeneous distribution of each constituent phase, which was discussed in terms of annealing

treatments done in this study.
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Table 1 Chemical composition of the steels (wt.%)

C Si Mn P S Al Ti Nb

016 1.0 1.4 0014 0005 005 0012 0.015
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Fig. 1 Optical images of low carbon steel: (a) as-
received (ferrite + pearlite), (b) martensite,
and (c) deformed marteusite microstructures.
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Fig. 2 (a-c) optical and (d-f) SEM images following
intercritical- and isothermal-heat treatments:
(a),(d): CG TRIP steel, (b),(e): AM TRIP steel,
and (¢),(f): UFG TRIP steel
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