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Shape Prediction in Eulerian Analysis of Steady State
Shape Rolling

Yong-Shin Lee

Abstract

Shape changes of a workpiece in an Eulerian Finite Flement analysis for the sfteady state,
three-roll-stand shape rolling are modelled. Although an Eulerian analysis has many advantages for the
steady state rolling problems, it necessitates an assumption about the unknown shape of the control
volume. In almost all cases, the assumed control volume does not match the final shape and the control
volume should be updated. This update can be accomplished by performing a free surface correction. The
final shape of a material point, which has a spherical shape at the inlet, can be also predicted by
integrating a deformation gradient along a stream line. Analyses of three-roli-stand shape rolling are
performed and the results are discussed in detail.
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Fig. 1 Schematic of Three-Roll-Stand Shape Rolling
: Front View
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Fig. 5 Cross Section Shapes of Seven Circular
Particles after Shape Rolling
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