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Finite Element Inverse Analysis of the Cylindrical Cup
Deep Drawing Process Considering Bending History

J. Huh, J. H. Yoon, Y.D. Bao, H. Huh

Abstract

This paper introduces a new approach to consider the bending history in finite element inverse analysis of the
cylindrical cup drawing. A modified membrane element is adopted to add the bending—unbending energy to the total
plastic energy on the bending-unbending region predicted from the geometry of the final shape and tools. The algorithm
suggested was applied to a cylindrical cup deep drawing process. The blank shape and the distribution of the thickness
strain are compared with those obtained from incremental finite element analysis. The comparison demonstrates the
algorithm proposed reduces the difference between the results from inverse analysis and those from incremental analysis
when the bending history is considered.
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Fig. 1 Geometric description of the tooling for deep
drawing of a cylindrical cup

Fig. 2 Finite element mesh geometry of the cylindrical
cup : cup height = 40 mm
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Table 1 Comparison of measured roughness data

G =534.1(0.0002 + £)*** MPa

Lankford value r=1.382

Initial thickness t, =1.0mm
Friction coefficient u=01
blank holding force F, = 40kN

(@ (b
Fig. 3 Final thickness distribution of cylindrical cup
drawing; (a) without considering bending history, (b)
with considering bending history
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Fig. 4 Designated line to measure strain
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Fig. 5 Final thickness distribution of cylindrical cup

drawing analysis
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