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Table 1 Chemical composition of experimental alloy (mass

fraction, %)

Al B Si Fe Mg
99.685 0.020 0.067 0.111 0.005

Cr Ni Ti Others

0.001 0.007 0.033 0.071
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Fig. 1 Effect of Cu content on properties of electrical round aluminum rods under different process conditions: (a) Tensile strength;

(b) Conductivity

B2 AFERRE T RHH TR i 2

Fig. 2 Microstructures of electrical round aluminum rods under different conditions: (a) Al; (b) Al-0.2%Cu, as-cast; (c) Al-0.2%Cu,

solution+rolling; (d) Al-0.2%Cu, solution+rolling+aging
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Fig. 3 SEM images of samples and element distribution diagram of surface scanning: (a) Solution+rolling; (b) Solution+rolling+

aging; (c) Solutiontrolling+aging, Ce; (d) Solution+rolling+aging, Cu
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Table 2 Element composition of each point

Mole fraction/%
Point
Al Cu Ce Fe Si
A 97.41 1.73 0.57 0.29 0
B 94.63 0.69 0.53 0.18 0.03
a 97.27 1.66 0.71 0.33 0.03
b 94.5 2.92 1.53 0.53 0
c 71.89 2.98 23.1 1.97 0.06
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*
v
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Fig. 4 XRD patterns of Al-0.2%Cu sample:

aging; (b) Without deformation aging

(a) Deformation
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Effect of strain aging on rare earth electrical round aluminum rods
with different Cu contents

HU Xie-jun', ZHANG Ren-guo®, ZHANG Xiao-yan', LIN Ting-yi', ZHANG Jun-jie',
HUANG Xin', GONG Xiang-peng', YAN Jun'

(1. College of Material and Metallurgy, Guizhou University, Guizhou 550025, China;
2. Guizhou Herun new Aluminum Materials Technology Co., Ltd, Guizhou 550000, China)

Abstract: Electrical round aluminum rods are used as blank of cables and wires, their quality directly influences the
merits of the aluminum wire. The tensile strength and electrical conductivity of rare earth electrical round aluminum rods
with different Cu contents under the conditions of as-cast, rolling state and strain aging, respectively, were compared by
scanning electron microscope, X-ray diffraction analysis and other methods. The effect of thermomechanical treatment on
the properties of electrical round aluminum rods was studied. The result show that after deformation treatment treatment,
the grain boundary of samples becomes thinner than former, the microstructure is more compact and well-distributed. The
comprehensive performance of sample is better after (500 C, 3 h, solid solution)+85% rolling+(150 ‘C, 12 h, aging)
thermomechanical treatment, when the Cu content of specimen is 0.2%, the tensile strength of specimen reaches to peak
value (179 MPa), and the electrical conductivity is 60.78%IACS.

Key words: thermo-mechanical treatment; electrical round aluminum rod; electric conductivity; strength of extension
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