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Effect of addition of Mg powders on foaming behaviors of Al foams

WANG Lei"? YAO Guang-chun"?, LUO Hong-jie" %, LIANG Li-si"%, ZHANG Zhi-gang"*

(1. School of Materials and Metallurgy, Northeastern University, Shenyang 110819, China;
2. Engineering and Researching Center of Advanced Preparation Technology of Materials, Ministry of Education,

Northeastern University, Shenyang 110004, China)

Abstract: Closed-cell pure aluminum (Al) foams with Mg powders were prepared by powder metallurgy route. The
effects of addition of Mg powders on the foaming behaviors and foam stability were discussed. The results show that the
expansion rate of the precursor increases significantly with addition of Mg powders and uniform cell structures of Al
foams are obtained; MgAl,O, phases with good wettability with Al melt are formed due to the reaction between Mg
powders and AL,O; on the surface of Al powders; original oxide structures on surfaces of Al powder are destroyed and
MgAl,O, phases locate uniformly into the plateau borders and cell walls; the apparent viscosity of melt is enhanced due
to the present of MgAl,O, phases. Negative impacts caused by gravity drainage capillarity and bubble flow are
weakened greatly and hence foam stability is improved. The optimum expansion rate and uniform cell structures are
achieved as oxygen content for air-atomized Al powder is (0.3420.01)% (mass fraction) and addition of Mg powder is
(0.6%—1.0) %.
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Table 1 Physical characteristics of powder materials used in

experiment
Material Purity/% Particle size/pm
D1o Dso Doo
Al powder =99.0 50.475 117.078  233.587
TiH, powder 99.6 8.518 32.544 66.841
Mg powder  =98.0 56.920 129.325  248.050
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Fig.1 Schematic diagram of preparation of Al foams by powder metallurgy route

2 Mg (

1073 K)

Fig.2 Macrographs of Al foams with different mass fractions of Mg at foaming temperature of 1 073 K: (a) Without Mg; (b) 0.2%

Mg; (c) 0.6% Mg; (d) 1.0% Mg; (e) 1.4% Mg; (f) 1.8% Mg
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Fig.3 Surface morphologies of cell walls of Al foams with different mass fractions of Mg: (a) Without Mg; (b) 0.2% Mg; (c) 0.6%

Mg; (d) 1.0% Mg; (e) 1.4% Mg; (f) 1.8% Mg

4 Mg
Fig.4 Top views of Al foams with different mass fractions of Mg: (a) Without Mg; (b) 0.2% Mg; (c) 0.6% Mg; (d) 1.0% Mg;

(e) 1.4% Mg; (f) 1.8% Mg
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Fig.5 SEM images of Al foams with different mass fractions
c Ci l; of Mg at Plateau borders: (a) Without Mg (b) With 1.0% Mg
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