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Design of mechanical properties of core structures based on science of origami

Ishida, Sachiko
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Honeycomb cores are widely used as lightweight-yet-strong structures.
However, such high mechanical properties can be obtained only to the out-of-plane direction, and the
high energy absorption capability can not be expected as the uniform configuration of regular
hexagons yields progressive buckling deformation at a given load. In this study, we designed new
honeycomb cores consisting of a combination of regular hexagons with squares, inspired by structures
observed on the outer shells in beetles. The out-of-plane strength, plateau stress, and energy
absorption of the new bio-inspired honeycomb cores were equivalent or higher than those of the
hexagonal honeycomb cores. In addition, we developed an experimental method using a crank-slider
mechanism to measure circumferential sharing stiffness of cylindrical honeycomb cores designed for
supporting radial load, and clarified the quantitative relations between the circumferential sharing
stiffness and the honeycomb configuration.
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