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Study on Influence of the Geometric Parameters and Spot Welding Position on

Crashworthiness Behavior of Top-hat Column by FEA

By Mr.Prasan Rukphinit

Mr.Ruttaphum Sedkhoksung

Abstract

The present study was aimed to investigate crashworthiness efficiency of top-hat column,
focusing of spot welding position geometric parameters and thickness. The study used a FEA
computer package code, namely ABAQUS, to carry out the investigation.

The study was divided into 2 parts. The first part was to validate the programs. The
validation was base on the experimental result from M.D.While and N.Jones report [1]. The study
indicated that FEA simulation always gives slightly high value of energy absorption compared to
that of experiment. It was found that the multiplication factor is 0.845.

The second part of this study was to used the FEA code to do further investigation on
top-hat structures. Total 60 pieces of top-hat column with various thickness, spot-weld intervals
and geometries were simulated under compression. The crush length was 70% of the whole
length. The study suggested that the welding interval of 40 mm. offer best energy absorption. It
was also found that the increment of thickness can increase the energy absorption. However, the
increment rate of energy absorption is decrease after 0.4 mm. of thickening. Considering the
geometric parameter, the study did not find significant relationship with energy absorption. Thus

didn’t solid summary on this factor.





