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Fig.1 Metallographs of the 30Mn (a) and 30MnRE (b) test steel
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Fig.2 Pearlite SEM morphologies of the 30Mn (a) and
30MnRE (b) test steel
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at different heating rates
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Fig.4 Heat flow-temperature curves (a) and heat flow-time

curves (b) of 30Mn test steel
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Fig.5 Heat flow-temperature curves (a) and heat flow-time
curves (b) of 30MnRE test steel
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Table 1 nvalue at different heating rates of the 30Mn test steel

Heating Activation Kinetic factor, n
D4 1 n average
rate/K min™ energy/kJ mol™ 10%< a<30% 60%< a<80%
20 1.85 1.15 1.50
40 1.44 0.67 1.06
695
60 0.90 0.53 0.72
80 0.80 0.45 0.63
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Table 2 Values of n at different heating rates of 30MnRE

test steel
Heating Activation Kinetic factor, n n
rate/K min energy/kJ mol™ 10%<a<30% 60%<a<80% average
20 1.83 1.09 1.49
40 1.39 0.57 0.98
881
60 0.79 0.43 0.61
80 0.63 0.40 0.52
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Effect of Rare Earth Addition on Austenitizing Process of 30Mn Steel

Yan Honghong, Hu Yong, Zhao Dawen, Li Yongtang
(Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: 30Mn steel with and without rare earth addition was continuously heated by differential scanning calorimetry (DSC). The
transformation activation energy and kinetic factor were obtained by Kissinger and JMA equation. The results show that the values of the
starting temperature A, and the end temperature A, are raised by adding 0.2% (mass fraction) rare earth ferrosilicon alloy. The activation
energy can be increased by 186 kJ/mol, and the value of kinetic factor n is decreased. The austenitic transformation process of 30Mn steel
with and without rare earth addition have been described as two stages, and different stages have different grain growth mechanisms.
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Corresponding author: Hu Yong, Ph. D., Professor, School of Materials Science and Engineering, Taiyuan University of Science and
Technology, Taiyuan 030024, P. R. China, Tel: 0086-351-2161126, E-mail: hytyust@163.com



