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Fig.1 Oval pass dimensions
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Table 1 Rolling process and equipment parameters
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Fig.2 Finite element simulation model
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Fig.3 Deformation of a billet at different increments
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Fig.4 Variations of rolling force, axial force (a) and rolling
torque (b)
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Three Dimensional Elastoplastic Finite Element Simulation on the Hot-rolling in

Oval Pass of a Steel Billet

HONG Huiping, KANG Yonglin

Material Science and Engineering School, University of Science and Technology Beijing, Beijing 100083, China

ABSTRACT The hot rolling of a steel billet in oval pass and the variations of rolling force and torque are simu-

lated by three-dimensional thermo-mechanical coupled elastoplastic finite element simulation. It is shown that the
difference between the velocities of the metal flow along the rolling direction on the surface and in the inner part of
the billet results in the concave section at the rolled steel ends. The rolling force, the axial force, rolling torque and
radial torque have a similar variation, which is large during the period of the steel billet being engaged with or leav-
ing from the oval-pass and small during the period of the stable rolling.
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