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crashworthiness investigation of crash columns assembled by spot-weld",
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40 40 36.4 3.78
40 45 37.2 3.76
40 50 37.7 3.72
40 55 38.6 3.65
40 60 39.7 3.60
45 40 37.3 3.72
45 45 38.6 3.66
45 50 39.2 3.56
45 55 40 3.50
45 60 41.1 3.46
50 40 37.9 3.54
50 45 39.4 3.51
50 50 40.8 3.42
50 55 41.5 3.35
50 60 42.5 3.29
55 40 38.8 3.42
55 45 40.3 3.37
55 50 41.8 3.29
55 55 43.1 3.25
55 60 43.9 3.24
60 40 39.8 3.29
60 45 41.2 3.27
60 50 42.7 3.23
60 55 44.1 3.21
60 60 45.3 3.19
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Abstract

A very important issue in car design nowadays, is the crashworthiness of thin-
walled structure. A good crashworthy design requires that the energy absorption should
occur in a regular controlled manner and the forces experienced during collapse should
be kept within the allowable limits.

This research presents a crashworthiness design of thin walled spot-welded columns
made from mild steels in axial and oblique loading. The numerical analysis carried out
by Abaqus software. Subsequently, the collapse behavior of spot-weld structures was
experimentally characterized. Systematic parametric studies are carried out to study the
effect of geometrical parameters such as thickness, the sides of the cross section, height
of column and flange width on peak loading and specific energy absorption. Also the
effect of number of spot-weld is investigated; too. This research shows that with
increasing side lengths and flange width the absorbed energy is reduced, monotonously
while the peak force increases. And also with increasing column height the peak
crashing force is decrease and SEA was reduced. Also it can be seen with increasing
thickness peak crushing force and SEA was increased.

It also is shown that the crash response could be controlled by varying the location
and the geometry of the trigger. It reduces peak crushing force without decreasing
specific energy absorption. The best location for the trigger is near lateral and down
edge.

Keywords: crashworthiness , spot-welding, thin-walled structures, experimental,
numerical
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