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Finite Element Simulation on Continuous Rolling Process of
Bearing Steel GCrl5

Hong Huiping, Feng Fuchun, Luan Yu and Xiao Yu
(School of Materials Science and Engineering, University of Science and Technology, Beijing 100083 )

Abstract The test of isothermal compressive deformation on hot-rolled product of bearing steel GCr15 (/% : 0.99C,
0. 31Mn, 0.24Si, 0.010P, 0.003S, 1.44Cr, 0.01V) with strain rate 0. 1 ~3 s ™', strain 0. 7 at 800 ~ 1 150 C is carried
out by using Gleeble-1500 thermal simulation machine. And the 3-demensinal thermal-mechanical coupling finite element
simulation on ten passes continuous hot-rolling process for ®70 mm bar products of bearing steel GCr15 rolling from 200
mm X200 mm casting billet has been engaged based on established Hensel/Spittel deformation resistance model and by
using LARTRAN/SHAPE finite element simulation software. By analyzing the variation rule of stock temperature, strain-
stress field, spread and rolling load parameters in each pass, it is obtained that the cracks maybe occur at the corner of
stock in fifth pass therefore during rolling process should reduce the strain in fifth pass to prevent formation of cracks. Com-
paring the simulated value and the measured value, the relative errors of width and height size of stock section at layout of

each pass are respectively 0. 40% ~5.90% and 0.28% ~6.11%.
Material Index Finite Element Simulation, Continuous Rolling, Spread, Steel GCrlS, Bar Product
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Table 1 Regression coefficient of deformation resistance model of bearing steel GCrl5
B 1 X 2 X%
Po b P2 P3 Ps gl a b ¢ d e E34
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Table 2 Parameters of each model of bearing steel GCrl5
during rolling process
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Fig.1 Comparison between measured value and calculated value of deformation resistance
of bearing steel GCrl5
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Fig.2  Finite element model for continuous rolling process of
bearing steel GCr15
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Fig.3  Mesh distortion of stock in six pass rolling process (a) ;

model of stock after re-meshing (b)
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Fig. 4  Displacement curves of different nodes during rolling
process
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Table 3  Values of spread and reduction of bearing steel
GCrl5 during each pass of rolling process

B i Ji JiE T eI R
IH 6.34 23.64 0.268
2V 7.80 33.88 0.230
3H 7.56 26.74 0.283
4V 5.36 19.28 0.278
5H 11.48 18.55 0.619
6V 5.37 20.01 0.269
7H 8.07 11.56 0.698
8V 6.89 17.27 0.398
9H 6.53 12.14 0.538
10V 3.26 12.89 0.253
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Fig.5 Distribution of temperature (a), equivalent strain (b) and equivalent stress (¢) on cross section of stock at layout of tenth

pass
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Fig. 6 Distribution curves of corner equivalent stress and equivalent strain (a) and corner
minimum temperature (b) in ten pass
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Fig.7 Variation curves of simulated rolling load during continuous rolling, 1/4 sec-
tion: (a) pass 1 ~6; (b) pass 7 ~10
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