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Investigating the density of Polyurethane foam on crashworthiness and energy absorption parameters in foam filled
tubes under axial quasi-static loading
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Thin-walled tubes can avoid the transition of injurious acceleration and excessive forces to the protected section and
minimize the damage severity. They absorb energy under axial loading circumstances as crashworthiness structures.
The present study deals with the investigation of the density effects of foam on the quasi-static loading response of
foam filled and empty cylindrical tubes. To investigate energy absorption parameters by varying in foam density, two
different densities of polyurethane foam were used to evaluate the efficacy of polyurethane foam density under axial
quasi-static loading. According to the results, the use of foam as a filler also influences the tubes’ deformation
behavior in addition to the effects of thickness. It was revealed that by incrementing the thickness to Yo%, the peak
load increased by Y0.Y%. Two densities of foam were considered as o and Adkg/mw to assess the effect of density of
polyurethane foam as filler on the energy absorption behavior of tubes under axial loading. Result showed that when
foam density increased by about two times, the peak load increased by 1%. According to the results, filling tube by
foam also influences the tubes deformation behavior in addition to the effects of thickness
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