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Abstract - This research was aimed to study the absorption
energy efficiency of thin—walled various cross—sectional aluminum tube

subjected to torsion loads. The analytical approach included experiment

and finite element method. The various cross-sectional shapes were
square section, hexagonal section, octagonal section and circular section
and the walled thicknesses were 1, 2 and 3 mm. In analysis by using finite
element method was found that the mesh independent was 6 millimeter.
Then, the comparison of absorption energy between experimental results
and finite element results at thickness 1 mm was agreed accordingly. In
analytical results were concluded that the wall thickness of tube increase,
absorption energy efficiency increased. The 1 millimeter wall thickness of
tube could found that the absorption energy efficiency of the octagonal
section was the highest, hexagonal section, circular section and the square
section was the lowest, respectively. The 2 millimeter and 3 millimeter
wall thickness of tube was analyzed that the absorption energy efficiency
of the circular section was the highest, octagonal section, hexagonal
section and the square section was the lowest, respectively. Finally, it was
found that the failure mode of cross-sectional region was affected to the
absorption energy efficiency. The deformation of cross-sectional tube

increased, the absorption energy efficiency decreased.

Keywords — Torsion, Tube, Absorption energy, Finite element method,

Thin-walled tube
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