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Crashworthiness of A New Bio—Inspired Hierarchical Origami
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Abstract: The auxetic honeycomb structures, due to their unique auxetic effect, have considerable potential for
application in the field of energy absorption. To further improve their mechanical performance, this paper proposes a
novel bio—inspired hierarchical origami auxetic honeycomb structure, combining bio—inspired hierarchical design and
origami structure. Numerical simulations are conducted to systematically investigate the crashworthiness of the
structures under axial compression. The results show that, compared with the traditional auxetic honeycomb structure,
the energy absorption capacity of the novel bio-inspired hierarchical origami auxetic honeycomb structure is
significantly enhanced. Moreover, the introduction of the origami design ensures more uniform deformation during the
axial crushing process, and effectively reduces or even eliminates the initial peak force of the structures.
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