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The Influence of Induced Holes on Deformation Behavior of AL-CFRP Tube Under Axial Compression
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Abstract : To study the influence of different number, position and diameter of induced holes on the compression deformation
mode and energy absorption characteristics of perforated aluminum-carbon fiber composites hybrid tube (AL—CFRP tube), the finite
element model of perforated AL—CFRP tube was established and was verified by experiments. The results show that the number, po-
sition and diameter of the induced holes have great influence on perforated AL-CFRP tube. When there is one row of holes on AL—
CFRP tube, with the increase of the number of holes, the deformation mode of perforated AL—CFRP tube gradually changes from
the mixed mode to the concertina mode, which reduces the initial peak load and improves the energy absorption characteristics, but
the number of induced holes should not be too much. When there are multiple rows of holes on AL—-CFRP tube, the AL—-CFRP tube
can absorb more collision energy when the induced holes are set at the top end of the tube. Besides, decreasing the diameter of the
induced holes from top to bottom can make the process of energy absorption more stable, the energy absorption efficiency higher and
the energy absorbed more. However, if the diameter of the induced holes is too large, the energy absorption capacity of the tube will
be reduced and the deformation mode will be changed.

Keywords : induced holes ; carbon fiber composites ; hybrid tube ; compression deformation ; energy absorption characteris-
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