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A Study on Fracture Characteristic of Aluminum Foam by Thickness
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Abstract: Because foam metal has the excellent physical characteristics and mechanical performance, they are applied
extensively into a lot of advanced technology areas. The aluminum foam with closed cell is one of the foam metals. It is
applied widely into automobile and airplane because of the excellent absorption performance of impact energy. In this
study, the mechanical characteristics by thickness was analyzed through the impact experiment of closed-cell aluminum
foam, and the simulation analysis was performed for the verification. As the simulation analysis method, a finite-
element analysis was carried under the same boundary conditions as the experiment by using ANSYS. By comparing
with the results of experiment and simulation, it was thought that the case of thickness of 20mm was the most efficient
of among the cases of thicknesses of 10mm, 20mm and 30mm. At the case of thickness of 20mm, the absorption energy
by comparing with the specimen thickness is shown to become the most among three models. By using the result of this
study, it is thought that it can apply the material necessary to develop the mechanical structure with aluminum foam.
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Table 1 Nodes and elements of specimen

10mm 20mm 30mm
Nodes 4498 3339 8190
Elements 3212 2460 6692

Table 2 Property of aluminum foam

Material Al - Foam
Density(kg/m®) 400
Young's Modulus (GPa) 2.374
Poisson's Ratio 0.29
Bulk Modulus (GPa) 1.88
Shear Modulus (GPa) 0.92
Yield Strength(MPa) 1.8
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Fig. 4 Experimental picture in case of thickness of 10mm
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Fig. 5 Contour of equivalent stress at 10mm of thickness
of specimen for simulation
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Fig. 9 Contour of equivalent stress at 20mm of thickness
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