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Abstract: Based on the characteristics of octagonal structure in glass sponge and vascular bundle
in bamboo segment, two kinds of bionic lightweight, high-strength and tough planar structures and
corresponding tubular scaffolds were designed and prepared by DLP process. By combining simulation
and experiments, the ultimate load, failure mode and energy absorption of bionic plane structures dur-
ing compression were analyzed. Based on the experimental results of three-point bending mechanics
properties and numerical simulation, the bionic plane structures with the best bending performance
were selected, and the bionic light pipes corresponding to each plane structures were tested for ben-
ding performance. The results show that compared with the traditional honeycomb tube, the designed
glass sponge light tube has stronger bending resistance, which verifies the reliability of the plane
structure comparison results. The resylts may provide guidance and reference for the design and prep-
aration of new lightweight high strength and toughness scaffolds.

Key words: glass sponge; bionic lightweight structure; three-point bending; light weight coeffi-
cient; digital light processing(DLP)
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Fig.1 Imitated glass sponge cell grid configuration
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Fig.4 Four kinds of bionic plane structure forming effect
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Fig.3 Biomimetic cell grid configuration
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Fig.8 Biomimetic plane structure path 1 stress
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Fig.9 Biomimetic plane structure path 2 stresses
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Fig.12 The bending deformation process of bionic
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