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Production of magnesium foam using the
friction stir consolidation process

Abstract: Due to the unique properties of metallic foams, such as low density, suitable
strength, biocompatibility, and energy absorption capability, this study investigates
the fabrication of magnesium foam using the Friction Stir Consolidation (FSC)
process. In this method, magnesium powder was uniformly mixed with sodium
chloride particles as a space holder and poured into a metal mold. Then, using a
rotating tool, the applied frictional heat and pressure led to the compaction and
sintering of the powders. To remove the space-holding particles, the samples were
immersed in dimethylformamide (DMF), which, without reacting with magnesium,
dissolved the salt and enabled the formation of the foam structure. The physical and
mechanical properties of the samples, including compressive strength, microstructure,
density, and porosity, were evaluated. The results showed that the produced foams
exhibited a uniform and porous structure, along with significant mechanical
properties. The compressive behavior of the samples indicated good energy absorption
capability and mechanical stability. Moreover, microstructural analysis revealed a
relatively uniform pore distribution with no dense regions or cracks.

Keywords: Friction stir consolidation, Metallic foam, Magnesium, Porosity,
Microstructure, Compressive strength
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