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Abstract: Introducing gradient into cellular materials hasetbeenvisioned as an
effective way to improve their performance. In tisimdy, a novel in-plane graded
honeycomb is proposed and its dynamic behavior undeof-plane compression is
investigated using numerical simulation and thecaétnalysis. The in-plane gradient
is introduced by changing the thickness of eachweall of honeycomb unit cell along
its side length. Numerical results show that theskiing strength and energy absorption
capacity of honeycombs with positive gradient aressantially enhanced compared to
those of honeycombs without gradient. To explore ¢mhancement, theoretical and
numerical analyses on the energy absorption mestmaoi honeycombs are performed.
It is found that severe plastic deformation is mamoncentrated near the intersecting
edge of cell walls, and the energy absorption cariuither improved by distributing
more material near the intersecting edge when oted tnass remains constant. In
addition, analytical formulas for the crushing styth and energy absorption of graded

honeycombs are developed, and good agreementametitwith numerical results.
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