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A THEORETICAL AND EXPERIMENTAL STUDY ON THE QUASI-STATIC
CONSTITUTIVE MODEL OF ALUMINUM FOAMS Y

Wang Frheng Yu Jilin Wang Fei Sun Liang
(CAS Key Inbomtory of Mechanion Befimior ond Design of Materiols, Undversity of Science and Teohnology of Chine,
Hefed 280026, (Tinag)

Abstract

Chen and Lu is applied to an open-cell and a closed-oell aluminnm foams fo establish their quasi-static con-

The phenomenological constitutive framework for compressible elasto-plastic solid presented by

stitutive modds. The macroscopic stress-strain curves for the aluminm foams under 3D proportional and
non-proportional loadings, respectively, are derived from the model. Four kinds of experiments, e, uniaxial
compression, hydrostatic compression, lateral-constrained compression and 3D proporticnal compression, are
conducted. Constitutive parameter curves for the mode]l are obtained from the uniacdal compression and hyvdro-
static compression tests and then applied to predict their responses under the other two loading conditions. It is
found that the theoretical prediction agrees well with the experimental results for the case of 3-D proportional
compression, but not for that of lateral constrained compression. A simplified friction correction reveals that
the deviation of the theoretical prediction from the experimental results for the lateral-constrained compression
case is induced by friction between the specitmen and the constraining sleeve. The present results show that the

Chen and Lu model can describe the compression-dominant behavior of alumimmm foams satisfactorily.

Key words constitutive model, compressible solids, aluminum foam, 3D compressive tests
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