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Rigid-Plastic Finite Element Analysis of Sheet Metal Forming
with Three Dimensional Dies Considering Contact

Dong-Yol Yang, Wan Jin Chung and Yong Hwan Kim
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Abstract

Process modelling of sheet metal forming with contact is carried out by using the rigid-plastic
finite element method based on the membrane theory. The sheet material is assumed to possess
normal anisotropy and to obey Hill’s new yield criterion and its associated flow rule. An improved
method of contact treatment is developed in which skew boundary condition is successively used
during iteration. A simple but effective contact algorithm to decide the proper contact region is
also suggested. In order to verify the validity of the developed method, axisymmetric stretching
is analyzed and compared with the available axisymmetric FEM results. As three dimensional
applicaions, two kinds of stretch forming are analyzed. The computational results are compared
with the experiments. The comparison shows that the present method can be used effectively in
the analysis of three-dimensional stretch forming.
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