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Microstructure and mechanical properties of
copper clad aluminum wire by drawing at room temperature

WU Yumrzhong, MA Yong-qing, ZHAN Yang, LIU Shryong
(College of Electromechanics and M aterial Engineering,

Dalian M aritime University, Dalian 116026, China)

Abstract: The microstructure and mechanical properties of pure copper clad aluminum wires in different diameters
by drawing at room temperature were studied. The results show that the microstructure of the cladding wire by
drawing at room temperature is vimineous grain as fibril shape from prime equiaxed grain. The fibril diameter is in
inverse proportion to deformation and the fibril length is in direct proportion to the square of deformation approxi-
mately. The ultimate tensile strength of the cladding wire by drawing at room temperature goes up in direct propor-
tion to square root of deformation, whereas the elongation decreases and fluctuates. Based on the ultimate tensile

strength of prime pure copper and alloy aluminum, the ultimate tensile strength of the cladding wires with different

diameters can be doped out by mix principle of composite material.
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Table 1 Chemical composition of alloy

aluminum(mass fraction, %)

Alloy Si Mg Mn Fe Ce La Al

Al(1) 0.45 0.74 0.003 0.25 0.22 0.001 Bal

Al(2) 0.42 3.38 0.006 0.21 0.13 0.001 Bal

F2 AUHMG SEIRAM R ) 2 RE
Table 2 M echanical properties of

pure copper and alloy aluminum

Alloy 0,/ MPa § %
Pure Cu 245.0 38.0
Al(1) 138.0 20.5
Al(2) 246.9 21.2
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Fig. 1 Microstructures of prime alloy aluminum
(a) —Alloy Al(1); (b) —Alloy Al(2)
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Fig. 2 Microstructures of cladding wires of

Cu+ Al(1) by drawing at room temperature
(a) —Transverse section( T 3. 34);
(b) —Longitudinal section( T 1. 98)
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Fig.3 Relationships of ultimate tensile
strength of cladding wires with

square root of deformation
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Fig. 4 Relationships of elongation of
cladding wires with square root

of deformation
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Table 3 Results of measurement and

calculation for fibril grain of aAl
in cladding wires of Cu+ Al(1)

n dmeal Bm dca/ Pm L cal/ Bm
1. 69 12.0 11.8 38.1
1.98 10.0 10.1 52.5
3.08 5.9 6.5 127. 1
3.34 5.8 6.0 149.5
4.74 4.5 4.2 301. 1
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Fig. 5 Calculation results of
ultimate tensile strength with

square root of deformation
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