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Inverse Finite Element Analysis of Autobody
Structures with a Direct Mesh Mapping Method
for Crash Analysis Considering Forming Effects

S. H. Kim and H. Huh

Abstract

A finite element inverse analysis is utilized to consider forming effects of an S-rail on the assessment
of the crashworthiness with small amount of computation time. A crash analysis can be directly
performed after the inverse simulation of a forming process without a smoothing or remeshing scheme.
The direct mesh mapping method is used to calculate an initial guess from a sliding constraint surface
that is extracted from the die and punch set. Analysis results demonstrate that energy absorption of
structures is increased when simulation considers forming effects of thickness variation and work
hardening. The finite element inverse analysis is proved to be an effective tool in consideration of
forming effects for the crash analysis.
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Step I : Define Sliding
Constraint Surfaces
- From die and punch s¢
- From the final shape
Step II : Define Initial Lines
- Define mapping lines
- Define the starting line
- Construct a mesh system
- By translation and rotation
- Searching scheme

(Parallel
Generation of an Initial Gues

Step III : Mapping of each Lin
onto Sliding Constraint Surface
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Fig. 1 Procedure of constructing sliding constraint
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