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Fig. 1. (a) dragonfly wing sandwich structure [1], (b) schematic representation of an organic binding model [2].
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Table 1. Characteristics of GP7 graphene nanoparticles [20].
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Fig. 2. The process of mixing graphene nanoparticles with epoxy resin.
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Table 2. Mechanical parameters of sandwich panel [20].
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Fig. 3. (a) Simplified model of a longitudinal vein with a sandwich structure and (b) fabricated samples of sandwich
panels with different percentages of graphene nanoparticles.
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Fig. 4. The fixture used in the quasi-static test.
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Fig. 5. Quasi-static test device.
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Fig. 6. Geometric model of indenter used in quasi-static test.

YAYY



YAFY B YAYY asao V¥ JL» NY b)Lo.a.fJ oY 099 ‘,...S,..al t_i.ulSw WA Ayl

oS L] s S 5D Bl Sl digod (S ourd g1 yd .Y UG

Fig. 7. The crushing process of the sample tested in the quasi-static test.
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Fig. 9. Comparison of force-displacement diagrams of sandwich structures with different percentages of
nanoparticles under quasi-static loading.
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Fig. 10. (a) Initial peak force, (b) average crushing force.
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Table 3. Characteristics of energy absorption of vein structures.
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Fig. 13. Damage modes in vein structures under quasi-static loading.
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Fig. 14. Pictures of cut samples at the place of damage.
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Fig. 15. Dispersion of nanoparticles in sandwich structures, (a) 0.1% nano, (b) 0.3% nano, (c) 0.5% nano.
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