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Evaluation of Mechanical Compressive Properties of Al-Si-Cu-Mg
Alloy Foams Using Electrical Conductivity

Chang-Hun Lee, Amkee Kim, Md Anwarul Hasan, Seung-Hoon Nahm,
Seong-Seock Cho

���� � ���	Key Words: Aluminum foam( ), Powder metallurgy( ), Plateau stress
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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

Fig. 1 Cellular structure of produced alloy 322
foam
(a)  /  = 0.30, (b)  /  = 0.09.

�� �		2.2
�
 �1 ���4 »
 áâã áâ³ �2 (2- )
�G#� ©�#d� ©� <½
 »ä�9. Fig.
� @��Á�2 .
� �³� ��� �å9 ¥È ²�� :½i-i
� ÑÜy± ^.
 fgh
 æ ç� èH �é

#D fgh êy qÊ x/ � �� �n�, X X'
©�#4 Ù�� �1 ���4 �� ����.
²G#� 8+��.

    (8)

  
 (9)

�1�  �1 bp*= ,  ê�p*
 p=
*ë,  æ áâã ²�
 ¡ì= ,  � 4 f

h
 í� æî�D, 4 ê�p*� ;"� 

©�� �n�� �h. 4 áâã r
 �n�

D, 4 fgh
 �1 ����� »
 áâã. 4
� �G� p* ©�³ áâ³ }f ©�� ²(4- )
G¦ � E!@ áâ³��4 �Ñ(]� -�4-
r¸!" »
 áâã� fgh êy� ïð £4
NH0 #4¯ RSTU �
 êy� Ý� � 5

6" YZ EZ fg 6ñ� òófô1� Zm

«� E1 Õ�� Æ W5��4 áâ³Ö�2-

Fig. 2 Schematic diagram of the apparatus used in
two-probe resistivity measurement method.
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Composition
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Alloy 322 3 2 2 93
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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
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Fig. 5 Normalized plastic plateau stress versus
normalized electrical conductivity in case
of alloy 322 foam.
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