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Constitutive Model of Aluminum Foams Considering
Temperature Effect under Quasi-Static Compression

LI Xueyan, LI Zhibin,ZHANG Duo

(College of Liberal Arts and Sciences s National University of Defense Technology .
Changsha 410073 ,China)

Abstract; In this study,we employed the MTS machine to apply a compressive load to the closed cell
aluminum foams with different densities (0. 322—0. 726 g/cm®) at different temperatures (25—500 ‘C)
under quasi-static state, and obtained the stress-strain curves of the aluminum foam under uniaxial
compression and analyzed the influence of density and temperature on its mechanical behavior. We fit-
ted the stress-strain curves at different densities using the Liu and Subhash constitutive model,and the
fitted results accorded well with the experimental curves. Then we analyzed and determined the func-
tion between the revised 5 parameters and the varying density.and established a constitutive model of
the aluminum foams with density effect taken into consideration. With the temperature softening
effect added to the modification of this constitutive model, we eventually established a constitutive
model of aluminum foams considering both the temperature effect and the density effect under quasi-
static compression.

Keywords: closed cell aluminum foams; quasi-static compression;constitutive model; temperature effect;

density effect
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