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

square steel tubes
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Abstract

Vehicle structure is generally built from various materials such as steels and aluminum. In case of
large vehicle, such as bus, square steel tubes are used for main structural components. Generally,
vehicle structure is targeted to absorb more impact energy without increasing too much weight. In order to

meet that requirement, filling foam in the steel tube may be a choice. In this paper, the study on foam-


mailto:savitri_g@jgsee.kmutt.ac.th�

" Sy |
(3 )ME-NETT23
_‘E_‘fuf The 23rd Conference of the Mechanical

Engineering Metwork of Thailand Ll

AMM-006047

filled in the square tube to improve their energy absorption capacity is conducted. The study is conducted
with @ number of 25.4x50.8 mm and 50.8x50.8 mm tubes as experimental specimens. The thickness of
tube is varied from 1.2, 1.5 and 1.8 mm. The specimen is filled with polyurethane foam. The density of
foam is varied from 100,200 and 300 kg/mS. The specimens are, then, tested by quasi-static axial
crushing with the universal testing machine. The speed of crushing is 50 mm/min. The experimental
results reveal the crush characteristic of steel tube with various foam densities. It is found that the foam-

filled tube can absorb more energy than the empty tube. In the ultimate case, the foam-filled tube with

300 kg/m3 can absorb higher energy than the empty tube by 64.19%.
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