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Table 1 Compositions of alloy samples (w/%)

Alloy No. Mg Si Mg.Si Excess Mg
1 0.57 0.49 0.95 -0.13
2 0.58 0.35 0.95 -0.05
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5 0.95 0.34 0.94 0.35
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Fig.1 Optical microstructures of tested alloys with various

degrees of excess Mg aged for 5 h at 180 C: (a) excess
-0.13%Mg, (b) excess —0.05%Mg, (c) excess 0.15%Mg,
and (d) excess 0.25%Mg
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Fig.2 Relationship between tensile strength (a), conductivity (b)
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Fig.4 TEM bright images of 6101 alloys with excess Mg aged at 180 ‘C for different time: (a) 2 h of excess —0.13%Mg, (b) 2 h of
excess —0.05%Mg, (c) 5 h of excess —0.13%Mg, (d) 5 h of excess —0.05%Mg, (e) 5 h of excess 0.15%Mg, and (f) 5 h of excess
0.25%Mg
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Effects of Excess Mg and Si on the Properties of 6101 Conducting Wire and Its
Mechanism

Ye Yulong, Yang Zhao, Xu Xuexuan, Shi Xiaocheng, Huang Honghua
(Central South University, Changsha 410083, China)

Abstract: The effects of excess Mg and Si on the conductivity and mechanical properties of 6101 conducting wire were studied by
conductivity measurement, tensile test, XRD and microstructure analysis. The results show that for the alloys with 0.15% excess of Mg
after aging, Mg still exists in the matrix and causes lattice distortion. In addition, the solubility of precipitates is significantly reduced and
the precipitates easily turn to coarse phases. The changes restrict the improvement of conductivity and mechanical properties. To the alloys
with 0.13%, 0.05% excess of Si after aging, the excess Si separates from the matrix, which decreases the degree of lattice distortion and
promotes the precipitation of f. Besides, excess Si reduces the bad effect of Fe by forming AlSiFe ternary phase. Excess Si is good for
improving the conductivity and mechanical properties of the alloys.
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