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Finite Element Analysis of Sheet Metal Forming Process Using Shell
Element

Dong-Won Jung®, Hyung-Hoon Ko", Chan-Ho Lee™, Ho-Young You™

ABSTRACT

The AutoForm previously used the membrane element and it accomplished sheet metal forming analysis. The
membrane analysis has been widely applied to various sheet metal forming processes because of its time effectiveness.
However, it is well-known that the membrane analysis can not provide correct information for the processes which have
considerable bending effects. In this research experimental results were compared with the analysis results obtained by
using the shell element which is applied newly in the AutoForm commercial software. The shell element is a
compromise element between continuum element and membrane element. The Finite element method by using shell
element is the most efficient numerical method. From this research, it is known that FEA by using shell element can
predict accurately the problems happened in actual experimemtal auto-body panel.
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Table 1 material property

Young's modulus : 2.1e+05 Mpa
Poisson ratio : 0.30
R-values : 1y : 1.14
I45: 0.82
90 : 1.70
Thickness : 0.7mm
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Thinning [-]

-6.24 -8.19 -#.13 -0.67 ~-8.81 a.84

Wrinkling criteri

6,864 8,889 B.821 6. 826

Fig. 3 Analysis result of whole panel
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Fig. 4 (a) Experiment result

Fig. 4 (b) Analysis result - shell element

Fig. 5 (a) Experiment result
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Fig. 5 (b) Analysis result — shell element

Fig. 7 (a) Experiment result

Fig. 5 (c) Analysis result — membrane element Wrinkling eriterion []
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Fig. 6 Analysis result
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Fig. 8 (b) Analysis result
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Fig. 9 (a) Experiment result

Fig. 9 (b) Analysis result
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Fig. 9 (c) Section view
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