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Research development of finite element modeling and
simulation of hot ring rolling
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(1. Department of Materials Science and Engineering,
Hubei University of Automotive Technology, Shiyan 442002, China;
2. State Key Laboratory of Solidification Processing, School of Materials Science and Engineering,
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Hot ring rolling is a highly nonlinear problem under coupled effects of multi-fields and multi-factors, which is
characterized by three-dimensional incremental deformation, unsteady state and asymmetry. The research and
development of the technology using finite element (FE) modeling and simulation is of significance for manufacturing
seamless ring-shaped components with high quality, low cost and short cycle. The current international level, remained
problems and development trend of macro-scale and micro-scale FE modeling and simulation of hot ring rolling were
reviewed, and the following prospects of important directions were presented as follows: adaptive modeling method and
key technologies for the overall process of hot radial-axial rolling of large profiled rings; seamless integration of
macro-scale and micro-scale FE modeling for hot ring rolling; the processes such as ring rolling, and relevant FE
algorithm, constitutive integration algorithm and microstructure evolution simulation method; hot ring rolling simulation
accounting for deformation, heat transfer and major failure modes of dies.
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Fig.2  Schematic diagram of composition of dual-mesh

system: (a) Computational mesh; (b) Material mesh
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