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POLYURETHANE FOAM/ENERGYABSORPTION/ALUMINUMUBE/

CRASHING FORCE EFFICIENCY

The purpose of this research is to study the energy absorption behavior of
aluminum tube reinforced with polyurethane foam used design energy absorb parts for
front impact of passenger bus according to United Nations Economic Commission for
Europe Regulation-29 (ECE R-29). This study focuses on the effect of polyurethane
foam density and corrugated number of aluminum tube under axial compression to the
mechanical performance including energy absorption, maximum-minimum force,
mean force and crashing force efficiency. The design and analysis were performed
using finite element software called ANSYS Workbench LS-DYNA. The finite element
results revealed that the increase of polyurethane foam density effected to the energy
absorb as well as: crashing force efficiency. The aluminum tube model without
corrugated with the polyurethane foam density of 200 kilograms per cubic meter
displayed the maximum energy absorption of 12.31 kilo Joule and crashing force
efficiency of 78.04 percent. While the increase of the number corrugated on aluminum
tube contributed to the decrease of the energy absorb and crashing force efficiency.
According to the verification, the finite element result was then compared to the
laboratory testing and the maximum error value displayed of 17 percent. The design of

energy absorption component for front structure of passenger bus revealed that



maximum deformation was decreased from the conventional structure of 45.56 percent.
In addition, the strain energy on the driver seat structure does not exceed the failure
strain of the material. In case of five absorbed component installation, the kinetic energy

was reduced from the conventional structure of 59 percent.
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