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Behavior of Dynamic Recrystallization of Austenite in V
Microalloying Non-Quenched-Tempered Steel 48MnVS

Zhou Zhan', Cheng Yong', Zhou Zhiwei', Man Tinghui’, Xu Haifeng” * and Bao Yaozong’
(1 Suxin Special Steel, Jiangsu Susteel Group, Suzhou 215151; 2 Institute for Special Steels, Central Iron and Steel
Research Institute, Beijing 100081 ; 3 College of Materials Science and Engineering,
Huazhong University of Science and Technology, Wuhan 430074 )

Abstract The tested non-quenched-tempered steel 48MnVS (/% . 0.48C, 0.605i, 1.50Mn, 0.35Cr, 0. 14V,
0.05S, 0.020Al1, 0.015ON) is melied by an 100 t EAF, cast to 280 mm x 360 mm bloom and rolled to ®100 mm bar
products. The recrystallization process of austenite in vanadium microalloying non-quenched-tempered stee] 48MnVS single-
pass compressed with deformation 609% and deformation rate 0. 1 ~ 10 s ™" temperature at 950 ~ 1 150 C is studied by using
a Gleeble-3800 thermal simulation tests machine to gel true stress-true strain curves, and the dynamic recrystallization grain
size model and the dynamic recrystallization state diagram in lested steel are obtained by caleulation. Results show that with
higher deformation temperature ant lower deformation rate, the stored energy of deformation for occurring dynamic recrystal-
lization is lower therefore dynamic recrystallization of vanadium microalloying non-quenched-tempered steel 48MnVS occurs
more easily. The activation energy Q, for dynamic recrystallization of tested steel 48MnVS is 343. 202 kJ/mol.

Material Index V Microalloying Non-Quenched-Tempered Steel 48MnVS, Dynamic Recrystallization, Grain Size of
Ausienite
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Table 1 Chemical composition of tested steel 48MnVS /%
C Si Mn Cr Al v S N
0.48 0.60 (.50 0.35 0.020 0.14 0.05 0.0i50
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Table 2 Effect of deformation temperature and rate on
peak stress of tested steel 48MnVS /MPa
TR/ LR EA s
< 0.1 1 10
1150 70.20 105.25 138.16
1 100 81.36 119.76 163.12
1050 94.71 134.84 174.51
1 000 115.03 158.79 184.53
950 140. 81 208. 67 231.31
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Fig. 1 True stress-true strain curves of tested steel 48MnVS at 950 ~ 1 150 °C, deforma- [ -
tion rate: (a) 0.1s7'; (b) 1 s~ d(Ineg)ls_
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Fig.2 True stress-true strain curves of tested steel 48MnVS with deformation rate 0. 1 ~

10 s, deformation temperature:; (a) 950 °C; (b) 1050
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Fig.3 Relation between peak stress ¢, and Ing at 950 ~1150 °C (a) and relation be-

tween peak stress ¢, and 1/T (b) with deformation rate 0.1 ~ 10 s~' for tested steel
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Fig.4 Morphology of austenite grains in tested steel 48MnVS with deformation rate 1 s™' temperature at 1 150 C (a), 1100 C
(b), 1050C (¢), 1000 C (d) and 950 C (e)
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Fig. 6 Dynamic recrystallization state diagram of tested steel

48MnVS; I - non-recrystallization region; I[ - partial recrystallization
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