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Abstract

Electrical

conductivity of Al-Si-Cu-Mg alloy foams of various density produced

in powder

metallurgical method has been measured using two probe electrical conductivity measurement method.
Compressive mechanical properties such as elastic modulus and plastic plateau stress of foams were
evaluated from electrical conductivity using power law relation and scaling laws of foam properties.
Uni-axial compression test was also performed. Experimentally measured elastic modulus and plastic
plateau stress were compared with the values evaluated from electrical conductivity. The computed
values were in good agreement with the experimental result.
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Table 1 Composition of Al-Si-Cu-Mg alloy powders

Composition .
(WL.%) Si Cu Mg | Al
Alloy 322 3 2 2 93

Fig. 1 Cellular structure of produced alloy 322
foam
(a) P / Ps = 0.30, (b) P / pPs = 0.09.
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Fig. 2 Schematic diagram of the apparatus used in
two-probe resistivity measurement method.
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Fig. 3 Electrical conductivity versus relative density
in case of 322 alloy foam.
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Fig. 4 Normalized elastic modulus  versus
normalized electrical conductivity in case
of alloy 322 foam

0.16
. 0.141 m  Experimental Data, 322

2 Computed from Eqn 11
‘Q 0.12- mp rom Eqn
o .
% 0.10-
8
& 0,08
3
2
T 0.06-
o
o L}
8 0044
© [ ]
£ "
S 002
z (]

L]
0.00 T T T T T T T T T T T
000 005 010 015 020 025 030
Normalized Electrical Conductivity, ( VA, )

Fig. 5 Normalized plastic plateau stress versus
normalized electrical conductivity in case
of alloy 322 foam.
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