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Experimental Investigation on the Yield Behavior of
Aluminum Foams under Combined Stress States

ZHOU Zhi-Wei, WANG Zhi-Hua,ZHAO Long-Mao,SHU Xue-Feng

(Institute of Applied Mechanics and Biomedical Engineering .
Taiyuan University of Technology , Taiyuan 030024 ,China)

Abstract: The initial yield behavior of Alporas closed-cell aluminium foams with relative density 8. 5%
under biaxial loading has been experimentally investigated using the Arcan apparatus and the universal
testing machine(INSTRON 5544). The experimental yield surfaces measured from biaxial experiments
are compared with various proposed phenomenological yield surface models. The comparison result in-
dicates that the experimental data are consistent with both Miller and Deshpande and Fleck criteria. Bi-
axial experiments have been carried out on aluminium foams at various loading velocities to study the
effect of strain rate on the initial yield surface. The results showed that the initial yield stresses of Al-
poras closed-cell aluminium foams are not sensitive to the equivalent strain rate ranged from 7. 0 X
10 °s "tol.OX10 's ',

Key words:combined stress;aluminum foam;size effect;yield surface;strain rate effect
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