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Elastic-Plastic Finite Element Analysis of Sheet Metal Forming Processes( | )
— Finite Element Formulation and Analysis of Hydrostatic Bulging —
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Abstract

An incremental formulation incorporating the effect of shape change is derived for non-steady
large elastic-plastic deformation of rate-independent anisotropic sheet material. The kinematics
of deformation during each step is considered by employing the natural convected coordinate
system. From the derived formulation, a finite element code is developed with membrane ele-
ments. Hydrostatic bulging of a circular diaghragm and hydrostatic bulging of a square dia-
phragm are analyzed in order to check the validity of the present formulation. The computed
results are compared with the existing experimental results as well as the results of rigid-plastic
FE analysis. The comparison has shown that the computation is in good agreement with the
experiment and the rigid-plastic FEM results.
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Fig. 3 (a) Hydrostatic Bulging process
(b) Finite element mesh for hydrostatic buyl-
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