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Two- and Three- Dimensional Simulation of Continuous Rolling Process
for Rod of Bearing Steel GCr15
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(1 School of Materials Science and Engineering, Dalian University of Technology, Dalian 116023;
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Abstract The two- and three-dimensional models of 12 pass continuous rolling process for 150 mm x 150 mm billet to
®32 mm rod have been established by commercial finite element software MSC. Marc, and the simulation results of cross
section shape, temperature of rolling stock during rolling process by two- and three-dimensional models were compared. Re-
sults showed that as compared with that calculated by three dimensional model, the width spread of cross section calculated
by two-dimensional model is larger but by which the computational efficiency is high and the temperature curves were close
to that calculated by three dimensional model; the three dimensional simulation on given process parameter was more accu-
rate than two dimensional simulation; the simulated value of exit rolling speed and temperature obtained by simulation a-
greed with experimental value.
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Fig. 1 Three- dimensional finite element model for rough rolling
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Fig.2  Two- dimensional finite element model for rough rolling
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Fig.3 Comparison between rolled cross section shapes simula-
ted by three- (a) and two- (b) dimensional model
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Fig.4 Comparison between rolling stock temperature simulated
by three- and two- dimensional models
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Table 1 Comparison between simulated value and meas-
ured value of exit rolling speed of rolling stock

R TR/ (m - 571) BEUA/ (m - s~)
1 0.32 0.332 4
2 0.40 0.446 6
3 0.57 0.6182
4 0.74 0.781 6
5 0.98 0.990 4
6 1.30 1.306 7
7 0.76 0.8475
8 1.05 1.1372
9 1.42 1.388 0
10 1.87 1.9427
11 2,44 2.591 0
12 3.41 3.3755
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Fig. 5 comparison between simulated and measured tempera-
ture curves during 1 ~ 12 pass rolling
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