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Multi-stage Inverse Fmite Element Analysis of Rectangular
Cup Drawmg considering Shding Constrant Surfaces
with Arbitrary Intermediate Die Shapes

Seung-Ho Kim, Se-Ho Kim and Hoon Huh

Abstract

An mverse firute element appreach 1s employed for more capahility to design the optimum blank shape
from the desired final shape with small amount of computation time and effort. For multi—stage
deep—drawing processes, numerical analysls 1s extremely difficudt to carry out due to its complexities and

convergence problem. as well as tremendous computation time. In this paper, multi—stage firute element
mverse analysis 1s apphed to mulbti-stage rectanguwlar cup drawing processes to calcuate mtermediate
hlank shapes and stram distributions m each stages. Fiute element patches are used to describe arbitrary

imtermediate shding constramt surfaces.
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Fig, 1 Intermediate cup shapes for the original design.

Fig, 2 Intermediate cup shapes for the modified design.
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(a) Original (h) Modified
Fig, 3 Comparison of calculated intermediate cup shapes
and thickness strain distributions for stage 2.
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Fig. 4 Comparison of calculated intermediate cup shapes
and thickness strain distributions for stage 3.
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Fig. 5 Comparison of calculated intermediate cup shapes
and thickness strain distributions for stage 4.
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Fig. 6 Comparison of thickness strain distributions for
stage 4,
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Fig, 7 Comparison of thickness strain distributions for
stage 3,
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