(=8 s=AM71REsX|(1997), MeH M4AZ

J. of the Korean Society for Technology of Plasticity Vol. 6, No. 4, (1997)

d

st A CHERA| B S0fA 2]
a}st

Design of Process Parameters in Axisymmetric Multi-step
Deep Drawing by a Finite Element Inverse Method

Cheon-Soo Cho, Choong-Ho Lee and Hoon Huh

Abstract

A finite element inverse method is introduced for direct prediction of blank shapes, strain distribu-
tions, and reliable intermediate shapes from desired final shapes in axisymmetric multi-step deep
drawing processes. This method enables the determination of process parameters within a small range
of error in very good computing time prior to the process design. The approach deals with the Hencky's
deformation theory. Hill's second order yield criterion, simplified boundary conditions, and minimiza-
tion of plastic work with constraints. The algorithm developed is applied to motor case forming, and
cylindrical cup drawing with the large limit drawing ratio so that it confirms its validity by demon-
strating reasonably accurate numerical results of each problem. Numerical examples reveal the reason
of difficulties in motor case forming with corresponding forming limit diagrams.
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Forming Limit Diagram(’d% &74|%), Deformation Theory((H & o] £),
Limit Drawing Ratio{34] Z2JH]), Sheet Metal Forming Process(3Hi%
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Fig. 2 Flow chart of the multi-step inverse method in
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Fig.14 (a) Nodal points in a final shape and intermediate
shapes with a multi-step inverse method:
cup height= 50 mm; 3-step analysis;
(b) Corresponding forming limit diagram:
u,=0.14; i,=0.14; BHF=10 ton
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