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Evolution of pore morphology and cell wall microstructure of
aluminum foam during powder metallurgical foaming

ZHU Yong-gang, CHEN Feng, LIANG Xiaojun, HE De ping
(Department of M aterials Science and Engineering,
Southeast University, Nanjing 210096, China)

Abstract: Evolution of pore morphology and cell wall microstructure of aluminum foam during powder metallurgical
foaming was studied. It was found that aluminum foam shows three stages during foaming, that is tiny expansion, re-
markable expansion and shrinkage; and the pore morphology goes through three stages, that is nucleation and growth,
merging and coarsening, and the porosity decreasing from the upper part of the foam to the lower part of the foam. The
merging and porosity gradient of the pore structures were resulted from capillarity-driven and gravity-driven melt flow
within the melt foam column. The silicon diffusing layer along the boundary of aluminum and silicon powders melts firstly
during the heating, and then the melt diffuses along the boundary of the aluminum powders, resulting in the entire alloy-
ing between aluminum and silicon powders. The experiment shows that the solidified cell wall microstructures are similar

to those of typical modified cast AFSi alloys.
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Fig. 2 Temperature and expansion curves
of AlSi7 sample during foaming
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Fig. 3

Evolution of pore morphology of AlSi7 alloy heated for different time

(a) —0s; (b) —480s; (¢) —600s; (d) —660s; (e) —780s; (f) —840s; (g) —900s; (i) —1 020 s; (j) —1 080 s
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Fig. 4 Simplified schematic diagram of
cell face and plateau border
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