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Abstract: As an important lightweight multifunctional material, aluminum foam has been applied in various industrial
fields because of its high specific strength, energy absorption, vibration reduction and electromagnetic shielding. The indus-
trial application of aluminum foam in foreign countries has been relatively mature, while the research on aluminum foam in
China started relatively late, and there is still a certain gap compared with foreign advanced technologies. This paper summa-
rizes the comprehensive characteristics and main preparation technologies of aluminum foam materials, as well as the re-
search progress in key technologies such as the composition design and optimization, the preparation technology of foam pre-
fabrication, the mechanism of foaming stability and so on. Then, the effective measures to improve foaming effect and the
quality of products are obtained. Furthermore, the application of aluminum foam materials in ordnance equipment and aero-
space is briefly analyzed. Finally, the development trends of foam aluminum material in China are put forward, which can
provide an important reference for the rapid development of high quality aluminum foam materials in China.
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Table 1 Main fabrication technologies of aluminum foam

material %!

Powder slurry forming, sintering dissolution,
Solid metal fiber sintering process, loose powder sintering,
sintering impregnated sponge sintering,

electroplating in molten salt powder metallurgy foaming

Infiltration casting, solution casting,
Solidification of adding pellet method, solid-gas eutectic
solidification, hollow 3D skeleton method,

ALPORAS foaming with agents

liquid metal

. Electrodeposition, sputter deposition,
Metal deposition N
vapor deposition

Secondary foaming, metal hollow sphere,
Others
gravity free mixing
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Fig. 1  Effect of Mg addition on cell micro-structure
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Fig. 2 Manufacturing process of high quality aluminum foam material by powder metallurgy method %> 3!
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Table 2 The effect of process parameters on foaming effect of aluminum foam'?]

Mass fraction of TiH,/% Foaming temperature/C Foaming time/s

Expansion rate/%

Cell structure and morphology

0.2 820 100
0.4 750 210
0.6 680 260

300 Not fully developed & quasi circular hole
400 Fully developed & polygonal hole structure
420 Largest expansion & uneven cell and obvious rupture
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