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The structure of an auto-body should be designed to efficiently absorb the kinetic energy during 
the car crash. In order to improve the crashworthiness of a car, the load-carrying capacity and 
collapse mode have to be estimated at the initial stage of auto-body design. The estimation of the 
energy absorption efficiency of an auto-body structure requires the collapse analysis for the 
loading-carrying capacity and the collapse mode. The analysis of collapse behavior can be 
carried out with the dynamic crash analysis program such as PAM-CRASH or LS-DYNA3D.  It 
needs, however, tremendous time and effort to use such a program for estimation of the 
crashworthiness of an auto-body. The collapse analysis with a finite element limit method can 
reduce the lead time and the cost for development of a new car by obtaining the load-carrying 
capacity more effectively at the initial stage of auto-body design[1]. 
 
In this paper, collapse analysis is performed under the quasi-static loading condition using a 
finite element limit method in order to identify the collapse behavior of an auto-body structure 
such as an S-rail[2,3]. The S-rail is manufactured with the sheet metal forming process. The 
formed structure contains prehistoric effects such as residual stress, work hardening, non-
uniform thickness distribution and geometric changes induced from the forming process[4]. The 
collapse analysis of an S-rail considering the forming effects leads to different results from that 
without considering such effects. The present study deals with the collapse analysis of the S-rail 
simulated from the analysis of sheet metal forming, trimming and springback. The collapse 
properties such as the collapse load, the collapse mode and the energy absorption are calculated 
and compared with the S-rail model for the forming effects. It is fully demonstrated that the 
design of an auto-body structure needs to consider the forming effects for a proper evaluation of 
the load-carrying capacity and the deformation of the formed structures. 
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