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Fig.2 Three deformation modes
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Fig.3 Stressstrain curves on the impact surface and support surface under three deformation modes
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Fig.4 Stressstrain curves under quas- static mode
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Fig.5 Relationship between the mean stress and the impact velocity of honeycombs with different relative densties
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Effect of Inertia on the Dynamic Behavior of Cellular Metal
LIU Yao-Dong,YU Ji-Lin ,ZHEN G Zhi-Jun

(CAS Key L aboratory of Mechanical Behavior and Design of Materials,
University of Science and Technology of China, Hef ei 230026, China)

Abstract :Although the mechanical property of metal foams has been widely studied,there are some
conflicting conclusons on the strain-rate effect and the inertia effect of metallic foams. For a deep
understanding of the role of inertiain the dynamic regponse of cellular metal s finite element methodis
used to study the dynamic compression of 2D Voronoi honeycombs. Three deformation modes are
formulated: Numerical experiments’ are conducted by changing the density of wall material and the
impact velocity. Corresponding macroscopicall y-averaged stress strain curves measured on the impact
surface and support surface and the plateau stress of the* specimens” are obtained. According to the
smulation results,the influence of inertiais analyzed. It isfound that the inertia of the honeycomb has
no effect on the stress strain curve as the macroscopic deformation is homogeneous. However ,theiner-
tia effect will result in nonuniform deformation as the impact velocity is high,and thus the plateau
stress isobvioudy increased.

Key words:metallic foam ;Voronoi honeycomb ;inertia effect ;strain-rate effect



