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Numerical Simulation of Temperature Field for GCrl5 Bearing
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Abstract A system of numerical simulation to predict temperature field of rolling stock of bearing steel GCrl5
(0.99%C, 1.47%Cr) from 160 mm x 160 mm billet rolling to ®25. 0 mm and ®35. 0 mm bar by rough rolling, Nol and
No2 intermediate passes rolling and KOCKS mill rolling has been established to study the change of temperature of stock
during rolling, the effect of inlet rolling speed at Nol intermediate passes (0.55 m/s and 1. 1 m/s) on temperature of stock
during rolling process and the effect cooling process after rolling (2 segment quick cooling and 3 segment quick cooling) on
temperature of stock. Results show that the relative errors between calculated values and measured values are <3%.
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Fig. 1 Layout of continuous bar rolling line of Baosteel Special Steel

F1 GCrls BANNUFER S/ %
Table 1 Chemical composition of GCrl5 bearing steel /%

C Si Mn P S Cr Ni Mo Cu Al

0.99 0.23 0.31 0.007 0.004 1.47 0.04 0.02 0.07 0.022
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Table 2 Main processing parameters for rolling ®25.0
mm and ®35.0 mm bars of GCrl5 bearing steel
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®25.0 160 x 160 DB4.0 2 $30.5 3 234

$35.0 160 x 160 $84.0 0 ®43. 4 4 106
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Fig.2 Calculated temperature curves of stock and measured temperature values of stock at measuring location, size of rolled products:

(a) @25.0 mm; (b) ®35.0 mm
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Table 3 Comparison between calculated values and meas-
ured values of temperature at measuring location
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Fig.3 Calculated temperature curves of stock and measured temperature values of stock at measuring location, inlet rolling speed at

Nol intermediate rolling passes: (a) 0.55 m/s; (b) 1.1 m/s
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Fig. 4 Calculated temperature curves of ®25.0 mm bar product after rolling by interrupted quick cooling process: (a) 2 segment mode;

(b) 3 segment mode
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