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Abstract: A two-dimensional finite element model is created from a tomographic image of
aluminum foams, which represents the cell shape and geometric distribution of real foams. To
determine the mechanical properties of cell-walled material, the uniaxial stress versus strain
curve, predicted numerically for the aluminum foam, is fitted to that measured experimentally.
The mechanism of compressive deformation, shock wave propagation and the energy absorption
capacity of metallic cellular materials under high speed compression are mainly discussed. When
the specimen of metallic cellular material with relative density 0. 3 is compressed up to the normal
strain of 0.8 under impact loading, the plastic wave reflects twice in the specimen, and the
specimen undergoes three compression processes. Accordingly, the simulated kinetic energy
curves of the metallic cellular material under high impact velocities can be divided into three
segments: the initial rise segment, the descent segment and the second rise segment. The
internal energy and total energy curves show monotone increasing for different impact velocities.
The kinetic energy curves reach maximum values and minimum values at the end of first and
second compression, respectively. As for high velocity impact, the slope values of the kinetic

energy, internal energy and total energy curves increase. Simultaneously, the proportion of
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kinetic energy in total energy increases whilst the proportion of internal energy decreases with the

increase in compression velocity.

Keywords: metallic cellular material; high speed compression; shock wave propagation; meso-

scopic finite element model
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