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Manufacture and Bending Behavior of Stainless Steel Cylindrical
Shell Filled with Aluminum Alloy Foam
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Abstract

Potential applications of foam-filled section are the automotive structures. A foam-filled section can
be used for the front rail and firewall structures to absorb impact energy during frontal or side
collision. In the case of side collision where bending is involved in the crushing mechanics, the foam
filler will be significant in maintaining progressive crushing of the thin-walled structures so that more

impact energy can be absorbed. In this study, the manufacturing process
foam filled stainless steel tube was studied, and the various foam filled

of closed cell aluminum alloy
specimens including piecewise

fillers were prepared, tested and discussed about the bending behaviors.
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Table 1. Densities of aluminum alloy fillers

Specimen IPC-1 | 1PC-2 | 1PC-3 | 3PC-1 | 3PC-2 | 3PC-3 | 4PC-1 | 4PC-2 | 4PC-3
Density (o) | 480 | 095 | 1.06 | 080 | 090 | 1.09 | 0.54 | 090 | 115
(g/em™)
Normalized
Density (.Of/.Os) 0.28 0.33 0.37 0.28 0.31 0.38 0.19 0.31 0.40
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Fig. 2 Closed celluar structures of Al5Si4Cu4Mg cylindrical foam filler(diameter=37.2mm)
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Fig. 5 Appearances of bended cylindrical filled beams,
(a) hollow (b) 1PC-1 (c) 3PC-1 (d) 4PC-1
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