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Abstract: Recent high-tech applications of ultralightweight close-celled aluminum foams require a
tighter control of their pore morphologies. To this end, the progress made during the past ten
years in this field is systematically summarized. Inherent relationships amongst pore size, porosi-
ty and pore shape are explored, key steps of pore structure control and their cross-relations are
determined, and a general framework of processing steps and techniques affecting pore structure
control during the foaming process of molten aluminum is established. Built upon this frame-
work, the relationships of three key control parameters (pore size, porosity, pore shape) with in-
dustrial applications, fabrication technologies and processing methods are systematically ad-
dressed. It is demonstrated that the evolution of cellular structure is influenced by many process-
ing factors such as viscosity, foaming time and solidification mode. This makes the foaming and
solidification processes extremely complicated, leading to difficulties in pore structure control. To

obtain pure aluminum foams having high porosity, it needs not only to precisely control the poro-
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sity making use of the relationship between porosity and foaming time, but also to solidify in time

during the plateau stage on the porosity-time curve to control the pore size and uniformity of pore

distribution. To obtain aluminum alloy foams, in addition to the steps mentioned above, multi-

directional solidification is also needed in order to overcome the shrinkage caused by the additional

force field during cooling. For high strength aluminum alloy foams having spherical pores and rel-

atively low porosities, a suitable amount of vesicant (about 1.0%) and proper stirring time

(about 100 seconds) are required in order to drop the plateau stage of porosity-time curve to low

porosity regime., Faced with new high-tech needs, the novel method of two steps foaming has

more advantages and potentials over other technologies to fabricate unconventionally shaped com-

ponents and large-sized multifunctional panels.

Keywords: cellular aluminum foam; material fabrication; pore morphology; two steps foaming
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