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Effect of heating rate on austenitization of as-cast 60Si2Mn steel
Wang Ruizhang', Zhou Denghu?, Jiang Yan', Yang Kai', Xi Bo', Liao Zhencheng’, Huang Zhenyi’

(1. Nanjing Iron & Steel Co., Ltd., Nanjing 211500, Jiangsu, China; 2. School of Metallurgical Engineering, Anhui Uni-
versity of Technology, Maanshan 243000, Anhui, China )

Abstract: The linear expansion coefficient of as-cast 60Si2Mn steel at different heating rates (0.2, 1, 3,
10, 50 “C/s) was recorded using the thermal dilatometer DIL805A. The corresponding thermal expan-
sion curves and volume transformation fraction curves (austenite) were obtained to study the effect of
heating rate on austenitization. A high-temperature metallurgical microscope was used to observe and
analyze the austenite transformation process of the steel during continuous heating. Studies have shown
that the austenite transformation of 60Si2Mn steel during continuous heating can be divided into three
stages: the transformation of pearlite to austenite, the dissolution of (Mn,Fe);C into austenite and the
composition of austenite homogenizing. And as the heating rate increases, the critical temperature of
phase transition increases, and the rate of phase transition increases. In addition, high-temperature
metallography shows that the A transformation of the as-cast 60Si2Mn steel during the continuous heat-
ing process is an alternate nucleation and growth process. This process is discontinuous due to the dif-
ference in Si element content.
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Table 1 Main chemical compositions of 60Si2Mn steel %
C Si Mn P S Cr Ni Cu
0.56 ~ 0.64 1.6~2.0 0.7~1.0 <0.025 <0.025 <0.35 <0.35 <0.25
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Fig. 1 Microstructural characteristics of continuous casting billet of 60Si2Mn steel
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Fig.2 Typical thermal expansion curve (a) and expansion rate curve (b) of 60Si2Mn steel (heating rate at 3 °C/s)
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Fig. 3 (a) The numerical solution on the fraction of austenite transformed; (b) the austenite transformed fraction and the
austenite-formation rate under continuous heating at 3 °C/s
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Fig. 4 Thermal expansion curves (a), (b) and corresponding austenite transformation fractions (c), (d) at different con-

tinuous heating rates
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Fig. 8 Austenite grain growth of 60Si2Mn steel during continuous heating
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