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Abstract

In this work, energy absorption characteristics and optimal welding space of spot-welded square hat
type tube are investigated via quasi-static crush experiments and finite element (FE) analyses. A FE
model reflecting the crush characteristics is established based on the experimentally observed crush
mechanisms of specimens with welding spaces (20, 30 & 45 mm) and (25, 40 & 55 mm) respectively for
two specimen widths (60, 75 mm). The established FE model is then applied to other crush models of
widths (50, 60 & 75 mm) with various welding spaces (20, 25, 30, 40, 45, 55, 75, 150, 300 mm)
respectively. We examine the energy absorption characteristics with respect to the welding space for
each specimen width. The outcome suggests an optimal spot welding space of square hat type thin-
walled tube. Energy absorption is also presented in terms of yield strength of base metal, specimen
thickness, width, and mean crushing force of spot-welded square hat type thin-walled tube.
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Fig. 1 Schematic illustration of a single-hat type
tube subject to uniform compressive force
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Fig. 2 Typical crush load vs. crush displacement curve
of spot-welded single-hat type thin wall tube
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Fig. 4 Crush configurations for (a) suitable and
(b) unsuitable cases
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Fig. 6 Typical energy distribution of entire crushing
model obtained from quasi-static analysis
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Table 1 Absorbed energy of specimens (unit: kJ)
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