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Preparation of Sponge Aluminum by Investment Casting Method and Strengthening

of Compression Performance
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Abstract: Aiming at the high porosity open cell aluminum foam (sponge aluminum) prepared by investment cast-
ing method, the relative density of sponge aluminum is increased by increasing the thickness of the struct in the
precursor, and the effects of struct size on the compression performance were investigated. The results reveal that
the struct of polyurethane sponge can be thickened effectively by using waterborne polyurethane resin(WPU),
and the foam aluminum with pore edge thickness of 0.472~0.918 mm and relative density of 0.027~0.164 were
prepared. The results of uniaxial compression test indicate that the strength of sponge aluminum is greatly en-
hanced by increasing the struct. When the thickness of struct is 0.918 mm, the densification platform and energy
absorption reach the maximum., which are 2.831 MPa and 1.492 MJ/m®, respectively. The reason is that the rela-
tive density is increased with the increase of struct thickness, improving the energy absorption capacity of sponge
aluminum.
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Fig.1 Structural comparison of thickened 10 ppi sponge
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Tab.1 Structural parameters of thickened sponge aluminum
JERLUCE X 8 FLARJEE B/ mm
0 0.027 0.472
1 0.068 0.641
2 0.119 0.730
3 0.164 0.918
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Fig.3 Structural comparison of thickened 10 ppi sponge aluminum
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Fig.4 Stress-strain curves of thickened sponge aluminum
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Fig.5 Stress-strain diagram of sponge aluminum
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Tab.2 Compression parameters of sponge aluminum

WM R/ WStk WEHTEA A g i/
KA MPa JNj A% N 71/ MPa (MJ »m™%)
0 0.102 0.550 0.081 0.038
1 0.519 0.530 0.820 0.387
2 0.553 0.500 1.118 0.522
3 0.515 0.480 2.831 1.492
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Fig.6 Energy absorption variation of sponge aluminum

thickened different times with strain
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