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Influence of Hot Rolling Parameters on Grain Size of
GCri1S Bearing Steel

Liu Jing', Zhang Yan®, Zhao Jie’ and Xi Junliang’
(1 School of Science and Engineering; 2 State Key Laboratory for Advanced Metal and Materials, University of
Science and Technology, Beijing 100083 ; 3 Shijiazhuang Iron and Steel Co Ltd, Shijiazhuang 050031)

Abstract In order to be carried out austenite recrystallization control rolling, based on recrystallization diagram of
GCrl15 bearing steel produced by a 30 t converter at Shijiazhuang Steel and combined actnal technology of ®35 mm round
bar rolled by 14 pass at 1 150 ~910 C at situ, the simulation test to samples cut from concasting billet of GCrl5 bearing
steel has been carried out by using Gleeble 1500 thermal simulation machine with 6 pass at 1 150 ~910 C. Simulation test
results showed that with accumulated deformation 82% , the grain size rating of samples was 6 with recrystallization ratio
91%. As increasing the percent reduction of $530 mm rolling mill to increase the accumulated deformation from 52% to
60% , the grain of ®35 mm GCrl5 bearing steel shall fine further.

Material Index GCrl5 Bearing Steel, Recrystallization, Control Rolling, Grain Size
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Table 1 Chemical composition of GCr15 bearing steel /%

C Si Mn P S Cr Ni Cu

0.99 0.23 0.28 0.013 0.005 1.44 0.02 0.03
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Fig. 1 Recrystallization diagram of GCrl5 bearing steel
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Table 2  Process parameters of reduction, deformation

rate and rolling temperature for ®35 mm GCrl5 bearing

steel produced at Shijiazhuang Steel

. TR, Aol LB/ C
mm s T i) LI
1 28.0 5.23 1131 1153 1181
2 22.7 6.03 1127 1150 1176
3 25.9 4.95 1124 1149 1174
4 23.5 5.57 1 090 1116 1150
5 24.6 6.99 1078 1114 1132
6 22.7 8.57 1 069 1110 1125
7 48.1 7.43 1 068 1101 1119
8 17.9 7.30 1 067 1 096 1110
9 14.5 7.27 1037 1 087 1100
K5 14.8 8.90 1 008 1 031 1 059
K4 14.2 12.92 975 991 1011
K3 18.1 8.85 973 989 1 003
K2 19.3 15.78 936 957 982
K1 12.4 11.47 874 908 944
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Table 3 Process scheme of simulation test

ik ET&R/ RitAmis TEER sLsRE/
mm % g1 T

1 2.7 18.00 6.03 1 150

2 3.7 42.67 7.43 1100

3 1.4 52.00 8.90 1030

4 2.0 65.33 12.92 990

5 1.7 76.67 15.78 960
6 0.8 82.00 11.47 910
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Table 4 Grain sizes of samples of GCrl5 bearing steel af-
ter each pass of simulation rolling

AR BAE AioRLIE 5
1 1.5 15 145 145 15 4.3
2 17.5 19 16 185 17 5.0
3 21 25 19 24 14 5.4
4 22 21 24 24 20 5.7
5 23 277 235 23 20 5.8
6 29 29 23 35 25 6.1
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