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Properties of aluminum foam prepared by gas injection method
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Abstract: The A356 alloy foams were fabricated by gas injection method. The high-speed stirring and continuous
addition of Al,O; particles were used to solve the problems of non-uniform distribution of Al,O; particles. The static
orifices were designed to blow the compressed air into the aluminum melt by controlling the gas circuit. The stable
aluminum foams with different cell sizes and thicknesses were obtained. The compression test results reveal that the
A356 alloy foams have typical plastic deformation characters. The pores of aluminum foams are tetrakaidecahedron with
thin walls (<150 um) and the foams with pore sizes of 10—25 mm can be produced. The strain of the plastic deformation
of the aluminum foams can reach more than 70% under compression test. The sound absorption coefficient of aluminum
foam without any pretreatment at the high frequency of the sound wave can reach 0.9. After setting up the cavity back of
the foams, the absorption coefficient can be improved obviously under low frequency waves.
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Table 1 Chemical composition of A356 alloy (mass fraction,
o)

Si Mg Fe

Cu Mn Zn Ti

6.5-7.5 0.30-045 0.12 0.10 0.05 0.05 0.20
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Fig.1 Macro and micro structures of aluminum foams prepared by gas injection method: (a) Profile of foam; (b) Cross section of

foam; (c) Cross section of cell wall with inhomogeneous particle dispersion; (d) Cross section of cell wall with homogeneous particle

dispersion
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Fig.2 Optical micrographs of aluminum foam cell walls by
adding SiO, and Al,O; particles: (a) A356 alloy with SiO,
particles; (b) A356 alloy with Al,O; particles; (c) Pure

aluminum with Al,O3 particles
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Fig.3 Optical micrographs showing Al,O; particle dispersion under different stirring processes: (a) Adding particles and aluminum

together at high stirring speed; (b) Dividing particles into 2 packs and adding them into aluminum melt at high stirring speed;

(c) Dividing particles into 4 packs and adding them into aluminum melt at high stirring speed; (d) Dividing particles into 8 packs and

adding them into aluminum melt at high stirring speed
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Fig.4 Effect of gas flow on pore size of foams
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Table 2 Effect of gas chamber volume and pressure on pore

size of foams

Gas chamber Gas chamber  Orifice  Pore size of
Sample . .
No volume/ pressure/  diameter/  aluminum
' cm? MPa mm foam/mm

1 0.3 0.24 0.4 19.6
2 2.0 0.24 0.4 13.8
3 5.1 0.24 0.4 14.3
4 12.4 0.24 0.4 13.8
5 12.4 0.02 0.3 13.1
6 12.4 0.1 0.3 12.7
7 12.4 0.2 0.3 12.5
7 12.4 0.3 0.3 13.6
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Fig.5 Photos of aluminum foams with different pore sizes: (a) 14.4 mm; (b) 16.0 mm; (c) 18.0 mm; (d) 21.3 mm
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Fig.6 Sound absorption coefficient of aluminum foams: (a) Foam with different diameters, porosity of 97.6% and thickness of 20

mm; (b) Foam with different thicknesses, porosity of 95.2% and diameter of 14.0 mm; (c) Foam with different back cavities, porosity

of 95.5%, diameter of 10.4 mm and thickness of 20 mm; (d) Foam with different back cavities, porosity of 97.6%, diameter of

14.4mm and thickness of 20 mm
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Fig.7  Stress—strain curves of aluminum foams under

compression test
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