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FE simulation of continuous rolling process of GCr15 steel rod and wire
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Abstract; Three-dimensional elastic-plastic models of steel rod and wire continuous rolling process
were developed with the aid of the commercial FE (finite element) software MSC. Marc. The 26-pass
continuous rolling process of 4§ mm GCr15 steel rod and wire from outlet of heat furnace to the end of
finishing rolling was divided into six continuous sections and modeled separately. The static analysis
was employed to simulate the first three models, and a rigid body was adopted in these models with an
actual speed to push the billet to the entry of the next stand. However, the simulation of the latter
three models was performed using the dynamic FE method, which includes the inertia force in the
equilibrium equation due to the higher rolling speed after intermediate stands. The proposed models
were employed to predict deformation and thermal behavior of billet in the continuous rolling process.
The simulated results coincide with the measured one, which confirms the validity and feasibility of

the proposed models.
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