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Abstract:

studied by using explicit dynamic finite element method. Based on the concept of functionally graded materials,

The in-plane dynamic crushing of hexagonal honeycombs with density gradients is numerically

the density graded honeycomb mode is firstly established. And then the effects of density gradient and impact
velocity on the deformation modes and the energy absorption capacities of hexagonal honeycombs are discussed
in detail. Research results show that through the proper choice of the density gradient of honeycombs, the initial
stress peak could be reduced significantly, and the energy absorption could be controlled effectively. The results
will provide some useful guides in the multi-objective optimization design of impact dynamic properties of
cellular materials.
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Fig.l1 Diagrammatic sketch of the calculating model for
density graded hexagond honeycomb
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Table 1 Characteristic parameters for hexagonal honeycombs

(1)

with different density gradients

FEA hy/mm hy/mm h3/mm hg/mm //mm Ap

S1234 0.1 0.2 0.3 0.4 0.1094
S4321 0.4 0.3 0.2 0.1 07 0.1108
S2431 0.2 0.4 0.3 0.1 0.1099
S4213 0.4 0.2 0.1 0.3 0.1108
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Fig.6 Deformation modes of density graded hexagonal
honeycombs at v=100m/s
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