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Finite element model of 6-passes of roughing rolling

Fig. 1
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Fig. 2 Influence of cogging temperature on the grain size
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Fig. 3 Influence of mill speed on the grain size
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Fig. 4 Influence of initial grain size on the grain size
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Fig. 5 Influence of cleaning between rolls on the

grain size
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Fig. 6 Simulation results cloud chart of grain size
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Simulation for influence of technological parameters on grain size

during roughing rolling of rod

YUE Chong-xiang',
GU Sen-dong'.

ZHANG Li-wen™',
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RUAN Jin-hua',
GAO  Hui-ju’

(1. School of Materials Science and Engineering. Dalian University of Technology. Dalian 116024, China;

2. Northeast Special Steel Group. Dalian 116031, China )

Abstract: Based on commercial finite element analysis software MSC. Marc, a 3D finite element

model for the 6-passes of roughing rolling process of GCr15 steel rod was developed. With the aid of

user subroutine, the microstructure evolution model of GCrl5 steel was coupled with the thermal-

mechanical coupling FE model of roughing rolling process of rod to simulate the evolution of austenite

grain size under different technological parameters. Simulation results show that austenite grains in

the center of rolled piece become bigger with the increase of rolling temperature during the roughing

rolling process. Mill speed has no influence on the evolution of grain size. Initial grain size and the

adjustment of cleaning between rolls have a little effect on the evolution process of grain size, but have

no effect on the grain size after the 6-passes of roughing rolling. The simulation results of the grain

size in the interior of rolled piece under practical technological parameters are in good agreement with

measured ones.

Key words: rod; grain size; technological parameters; roughing rolling



