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Optimal design of expandable energy—absorbing unit structure with negative Poisson's ratio
characteristics
Chunyu Fan
School of Civil Engineering, Shenyang Jianzhu University

[Abstract] Structures with negative Poisson's ratio characteristics exhibit significant advantages in energy
absorption and buffering due to their lateral expansion properties. Based on developable geometric elements, this
study constructs an energy—absorbing structure that is lightweight, highly effective and has excellent
deformation coordination. Through geometric design and physical property experiments, a design strategy with
multiple objectives is designed to balance the energy absorption and dissipation effect, morphological stability,
and weight constraints of the energy—absorbing structure. And the physical reaction characteristics under
different topological factor designs were analyzed by using finite element simulation. Experiments have found
that after optimized design, the structure exhibits a pressure—stabilizing area and a high specific energy
absorption capacity under pressure, which is expected to be applied in practical engineering. This design can
provide structural innovation ideas for the development of energy—absorbing components in the fields of
automotive anti—collision systems, aerospace buffering and intelligent protection.
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