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Abstract

In the present work a finite element formulation using dynamic explicit time integration scheme

is used for numerical analysis of auto-body panel stamping processes. The lumping scheme is

employed for the diagonal mass matrix and linearizing dynamic formulation. A contact scheme

is developed by combining the skew boundary condition and direct trial-and-error method. In

this work, for economic analysis the faster punch velocity and the mass scaling method are

introduced. To investigate the effects of punch velocity and mass scaling, the various values of

punch velocity and the various mass scalings are used for numerical analysis. Computations are

carried out for analysis of complicated auto-body panel stamping processes such as forming of

an oil pan and a fuel tank.
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(a) (b)
Fig. 6 Photographs of experimental specimens by oil pan deep drawing.
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Fig. 7 Comparison of edge contour in oil pan deep drawing with various punch velocity.
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ncreasing the density by a factor of 700

rawing with various mass scaling.
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(b) Comparison of thickness strain
distribution on the line

a fuel tank with various mass scaling.
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