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The influence of foam density on the crush characteristic of foam-filled

circular steel tubes
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Abstract

This study was aimed to investigate the crush characteristic of circular tubes with foam-filled. This
was in order to enhance the energy absorption capacity of circular tube. The specimens were made of
steel tubes with diameter of 38.1 mm and 50.8 mm. The thickness of specimens were 1.8mm and 2.0
mm. The specimens were filled with polyurethane foam of 6 different densities ie. 50,100,150,200,250
and 300 kg/m3. Then, they were crushed quasi-statically with the speed of 50mm/min in axial direction.
Load and displacement were recorded and energy absorption value of cashed specimen was calculated
and compared. The result revealed that the thicker tube can absorb more energy because of high volume
of material. In addition, the result also indicated that the tubes with higher density of foam provide higher
energy absorption value. In the ultimate case, the foam-filled tube with 300 kg/m3 can absorb higher

energy than the empty tube by 61.92%. Failure mode and crush behavior of foam-filled tube were also

presented and disused in this paper.
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