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Abstract

Metal foam is one of the most interesting materials with various multi-functional properties such as light weight, energy absorp-
tion, high stiffness and damping capability. Among them, energy absorption property has keen interests in the field of automotives
for passenger protection. Nowadays, researches about pore size and porosity control of the foam are increased to correspond them.
However, though energy absorption properties are improved, these results are not cost-effective proces. In present research, how-
ever, as a part of improving the energy absorption property of metallic foams, 606X aluminum alloy was used for cell wall material
which has higher strength than pure aluminum. And its morphological features are characterized. As a results, porosity and pore
size are uniformity distribution with increasing foaming temperature in the case of 6061 alloy foams. 6063 alloy foam specimens
have opposite tendency because of the influence of alloying element and viscosity of the molten melt.

Key words : Aluminum alloy foam, Porosity, Foaming temperature, Direct casting method.
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Table 1. Chemical composition of 6061 and 6063 aluminum alloys ingots (wt%)

Element (wt%) Mg Si Cu Fe

Mn Cr Zn Ti Al

Al 6061 0.80~1.20 0.40~0.80 0.15~0.40 0.70

0.15 0.04~0.35 0.25 0.15 Bal.

Al 6063 0.45~0.90 0.20~0.60 0.10 0.35

0.10 0.10 0.10 0.10 Bal.
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Fig. 1. Schematic diagram of apparatus for making metallic foams:
(1) stirrer (2) mixing furnace, (3) holding furnace
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Fig. 2. The represencative 6061 aluminum alloy metallic foam specimens foamed at 680°C with addition of (a) 1.0 wt% Ca, (b) 1.5 wt% Ca and

(c) 2.0 wt% Ca
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Fig. 4. The representative 6061 and 6063 aluminum alloy metallic foam specimens with different foaming temperature; (a) Al 6061, 680°C, (b)

Al 6061, 730°C, (c) Al 6063, 680°C, (d) Al 6063, 730°C
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Fig. 5. Macroscopic view of 6061 and 6063 aluminum alloy metallic foam specimens with different foaming temperature; (a) Al 6061, 680°C,
(b) Al 6061, 730°C, (c) Al 6063, 680°C, (d) Al 6063, 730°C
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Fig. 6. The cell size distribution of 6061 and 6063 aluminum alloy
metallic foam specimens
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Table 2. Comparison of morphological features for 6061 and 6063
aluminum alloy metallic foams with different foaming
temperature

Cell wall
thickness

(pm)
88.2
83.4
132.6

157.4

Foaming
Temperature
)

680
730
680
730

Density
(gfem’)
0.33
0.34
0.24
0.49

Material Porosity (%)

Al 6061
Al 6061
Al 6063

87.6
874
91.2
81.8
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