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Abstract: To improve the crashworthiness of automobile energy-absorbing boxes, the paper proposes three
different biomimetic double-diamond-ribbed multi-cell thin-walled structures, inspired by the microstructure
of bamboo. Initially, the finite element model for these biomimetic structures is established and its impact
resistance is compared with that of the traditional octagonal multi-cell thin-walled structure through finite
element simulations. Subsequently, the paper analyzes the effects of the arrangement of double-diamond ribs
and the thickness of inner walls on the energy absorption characteristics and deformation modes of the novel

structures. The results indicate that the biomimetic structures offer significantly better energy absorption
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than their traditional counterparts. The arrangement of double-diamond ribs and the thickness of both inner

and outer walls affect the structural energy absorption characteristics. With the increase in the inner wall

thickness, the initial peak force on the structure decreases, but the total energy absorption and specific energy

absorption decrease, leading to a reduction in load stability. The proposed biomimetic double-diamond-ribbed

multi-cell thin-walled structure effectively reduces the injuries to occupants in frontal vehicle collisions, and

can be applied in the design and development of energy-absorbing boxes for new energy vehicles.

Keywords: biomimetic design; multi-cell thin-walled structure; dual-rhombic rib-edge; energy absorption;

crashworthiness
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