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Science & Technology, Xi'an 710021, China)

ABSTRACT: The work aims to discuss the effect of cell defect distribution location and its size on the in-plane cushion-
ing property of regular hexagonal honeycomb cores (RHHCs). Based on the finite element analysis software An-
sys/LS-DYNA, a reliable dynamic calculation model of RHHCs under the action of in-plane dynamic compression load
was established, and the velocity of dynamic compression was below 100 m/s. Evaluation indicators of cushioning prop-
erty were obtained by further analysis on the computed results. There were six kinds of cell defect distribution locations in
the specimens because of their symmetry. The effect of the defect size was studied in the case of missing cell clustering in
the center of the specimen. The cell defect reduced the value of densification strain for the intermediate/low-velocity im-
pact and increased such value of the RHHCs for the high-velocity impact. With the increase of cell wall thickness, the in-
fluence of defect location on the dynamic peak stress first increased and then decreased. The cell defect made the energy
absorbed per unit mass show the trend of being less after being greater than the complete honeycomb unit mass energy
which was increasingly obvious with the increase of velocity. At low-velocity impact, the value of the energy absorbed per

unit mass decreased significantly with the increase of the number of missing cells for any defect type. Compared with the
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cell defect distribution location, its size has a greater effect on the in-plane cushioning property of RHHCs.

KEY WORDS: honeycomb structure; cell defect; in-plane cushioning property
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Tab.1 Dynamic peak stress with different defect sub-domains and different values of relative density

il R I/ B2 V% )i 1) /GPa

(ms™) mm FXIMO FXIH FXIKG FXIR@D FXIRE FXIO®
0.1 101.909 95.2582 98.0960 96.6920 93.1643 94.0183

0.15 222.926 203.760 222.342 224.674 212.428 215.185
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