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� 1  �Z[��o+��LSTLXWQ� 

Fig.1  Density distribution of the aluminum foam specimens cut 

from bulk material 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 2  @ABC<A=>DE��� 

Fig.2  Experimental device for uniaxial compression with lateral constraint: (a) side view, (b) top view, and (c) assembly view 
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Fig.3  Scheme of foam specimens with different diameters 

subjected to uniaxial compression with lateral constraint 
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Fig.4  Typical stress-strain curves for quasi-static uniaxial 

compression  
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Fig.5  Effect of specimen height on the uniaxial compressive 

properties of aluminum foam 
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Fig.6  Effect of specimen height on the uniaxial compressive 

properties of aluminum foam with lateral constraint 
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Fig.7  Variation of compressive properties of aluminum foam 

with specimen height 
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Engineering Strain

D = 32 mm, ρ = 0.54 g/cm
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Fig.8  Effect of specimen diameter on the uniaxial compressive 

properties of aluminum foam 
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Fig.9  Effect of specimen diameter on the uniaxial compressive 

properties of aluminum foam with lateral constraint 
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Fig.10  Variation of compressive properties of aluminum foam  

with specimen diameter 
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� 11  STXWYIJK;<=>]^L_` 

Fig.11  Effect of specimen density on the uniaxial compressive  

properties of aluminum foam 
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Fig.12  Effect of specimen density on the uniaxial compressive 

properties of aluminum foam with lateral constraint 

 

 

 

 

 

 

 

 

 

 

 

� 13  IJK=>\�]^}STXWL~� 

Fig.13  Variation of compressive properties of aluminum foam 

with specimen density 
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Size Effects and Compression Properties of Metallic Foams with Lateral Constraint 
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(2. Institute of Electronic Engineering, Chinese Academy of Engineering Physics, Mianyang 621900, China) 

 

Abstract: Quasi-static uniaxial compression on closed-cell aluminum foam and compression on closed-cell aluminum foam with lateral 

constraint were performed to study the size effects. The effects of sizes (height and diameter) and density of foam specimen on the 

mechanical properties of aluminum foam were investigated. The results show that the mechanical properties of closed-cell aluminum 

foams under uniaxial compression have obvious size effects, while the size effects in closed-cell aluminum foams with lateral constraint 

are not so obvious. Foam density is critical to the mechanical properties of closed-cell aluminum foams under the two different loading 

conditions. The dependency of yield strength and plateau stress of aluminum foam with lateral constraint on foam density is found to be 

more significant. 

Key words: closed-cell aluminum foam; uniaxial compression; lateral constraint; size effects; density 

 

Corresponding author: Li Zhibin, Ph. D., Associate Professor, College of Liberal Arts and Sciences, National University of Defense 

Technology, Changsha 410073, P. R. China, Tel: 0086-731-87001882, E-mail: lizhibin@nudt.edu.cn 


