
1.	 Introduction

Metal foams are newly developed and functional materials 
that have low density, high specific strength, and excellent 
energy absorption [1–4]. Metal foams are environmentally 
friendly because they are easily recycled [5–6]. Metal foams 
are divided into open-cell and closed-cell types, depending 
on the shape of the cell in their structure. Accordingly, many 
studies have been carried out in order to understand the elastic 
modulus, tensile and compressive strength, buckling, and 
fracture behavior of various metal foams [7–12]. 

In recent years, many researchers have concentrated 
on using the finite element method to study the mechanical 
behavior of aluminum foam. The famous Gibson–Ashby 
model and numerical analysis based on a regularly periodic 
array of cells might be typical examples [13]. Konstaintinidis 
et al. [14] developed a three-dimensional (3D) model to 
account for the different cell geometry of aluminum foams, 
such as circular, elliptical, rectangular, and square. They also 
studied the elastic modulus and plateau stress according to 
cell geometries. Kenesei et al. [15] reported that analytical 
and numerical descriptions have been developed and 
compared with the results of compression tests in order to 
increase the plateau stress of metal foams. Both uniform and 
non-uniform cell-size distributions have been investigated. 
The energy absorption properties were also studied. Sassov 
et al. [16] showed that non-destructive 3D reconstruction 
and measurement of the internal micromorphology of foam 
structures offer new perspectives for standardization of 
such structures. Also, 3D quantitative parameters obtained 
through a micro-computed tomography (CT) investigation 
can be used in correlation with physical properties as a base 
for creating foam materials with predefined characteristics. 

Ohgaki et al. [17] explored the compressive and damage 
behavior of aluminum foams. Using the local tomography 
technique and an in-situ test rig, the relationship between 
microstructural features and fracture behavior were assessed 
by 3D local strain mapping. Yan Liu et al. [18] reported an 
empirical formula for dynamical plateau stress that was fitted 
with the calculated results. It is shown that the strain-rate 
effect and the relative density will increase the plateau stress 
by using 2D images. However, a few researchers have used 
a 3D numerical model of actual aluminum foam to analyze 
the foam.

In this study, the CT image from an X-ray imaging 
technique was used to model the internal structure of 
aluminum foam in finite element analysis in order to predict 
the compressive behavior of aluminum foam. Finite element 
analysis and experimental tests were performed on aluminum 
foam with densities of 0.2, 0.25, and 0.3 g/cm3. The predicted 
compressive behaviors were compared with those determined 
from the compressive tests.

2.	 Experimental 

2.1.	 Compressive test

The materials used in this study were aluminum foam 
with densities of 0.2, 0.25, and 0.3 g/cm3. The aluminum foam 
was cut into plates for compressive tests; each plate was 20 
mm long, 70 mm wide, and 30 mm thick. A universal testing 
machine was used to carry out compressive tests at room 
temperature by applying displacement control at a rate of 
3 mm/min. At least five tests were performed to ensure the 
reliability of the test results.
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An image processing technique was used to model the internal structure of aluminum foam in finite element analysis in 
order to predict the compressive behavior of the material. Finite element analysis and experimental tests were performed on 
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