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3-Demensional Finite Element Simulation on Continuous Rolling
®100 mm Steel 42CrMo by 200 mm x 200 mm Cast Bloom

Wei Jun'?, Hong Huiping', Zhao Aimin' and Kang Yonglin'
(1 School of Material Science and Engineering, University of Science and Technology, Beijing 100083 ;
2 Chengde Jianlong Special Steel Co, Ltd, Chengde 067201 )

Abstract 3-demensional thermodynamic coupling simulation for continuous rolling process of ®100 mm round steel
42CrMo by 200 mm x200 mm cast bloom has been carried out by using MSC. Marc finite element simulation software. As
the plastic stain at round corner of stock in pass is larger and the deformation is gradually from surface to inner, the method
of grid deviation division for cross section is adopted to fine the element of surface and round corner area. Based on the
characteristics of stress field, strain field and temperature distribution as well as change of rolling force and torque during
continuous rolling process, it is obtained that during alloy steel rolling, the larger total equivalent strain, equivalent stress
and temperature drop are key reason of occurred crack at round corner of stock. The simulated values of cross section size

of stock between stands and after rolling correspond to the measured values.
Material Index Steel 42CrMo, Round Product, Continuous Rolling, Finite Element Simulation
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Fig.1 Total equivalent plastic strain (a) and temperature change (b) at node A, B and C of cross section of ®100 mm round steel

42CrMo during continuous rolling
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Fig.2 Change of Mises equivalent stress at node A(a), B(b) and C(c) of cross section of ®100 mm round steel 42CrMo during

continuous rolling
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Fig. 4 Comparison between simulated values and measured values of size of stock at outlet
of each pass during 6 passes continuous rolling of ®100 mm round steel 42CrMo
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