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A. Optimum Cross-section Shape 
In order to improve the energy absorption character of 

the crash-box, it is necessary to optimum the structure of the 
tube. Attention was firstly focused upon finding an optimum 
cross- section shape of the tube. Six types of thin-walled 
tubes were studied and compared. The tube cross-section 
geometries are illustrated in Fig. 6, where, (a) square section 
with diagonal welding line,(b) square section with middle 
welding line, (c) rectangle section, (d) hexagon section, (e) 
circular section, and (f) octagon section. 
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