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Abstract 

An aluminum foam can be characterized by its architecture and by the solid phase’ 

microstructure. Our aim is to link the foam’s morphological and microstructural features with 

its mechanical properties thanks to X-ray tomography and finite element (FE). An approach 

combining X-ray tomography at different resolutions, image processing, and FE modeling 

was developed to take into account the influence of the intermetallics on the foam’s fracture. 

First, the samples were scanned with "local" tomography, where the specimen is placed close 

to the X-ray source. These images allowed for observing intermetallics. Then an in situ tensile 

test was performed in the tomograph to follow the sample’s deformation at low resolution. 

The images obtained from local tomography were processed to create one low-resolution 

image of the initial sample including details from high resolution. This was done by a series 

of thresholding and scaling of the high-resolution images. This image was used to generate a 

FE mesh. A FE input file was obtained thanks to Java programs associating the elements to 

the phases. At the local scale, the calculated stress distribution and the images of the struts 

were analysed. Our work confirms that the presence of inclusions can explain the fracture of 

struts.  
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