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High Conductivity Aluminum Wire for Overhead Conductors
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Abstract: The element composition of 20 kinds of hard aluminum wires for overhead transmission lines was ana-
lyzed, and the relationship between the content of each impurity element and the conductivity was investigated.
The results reveal that the total amount of impurity elements is not completely negative linear to conductivity,
while the trace impurity elements Ti, V, Mn and Cr have significant effects on the conductivity. Proper amount of
boron can effectively improve the conductivity, while rare earth elements can be ignored for effect on wires. Un-
der the condition that the total amount of impurity elements is less than 0.20% , only when w (Ti+V+Mn—+Cr)
is less than 0.001% , w(Fe) is less than 0.10% , and w (Si) is less than 0.05% , the conductivity of hard aluminum
wire can be higher than 36.25 MS/m, and that of the related annealed aluminum wire can be guaranteed to reach
above 37.12 MS/m.
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Tab.1 Chemical composition and electric conductivity of 20 kinds of aluminum wire
gL i ws/ % RIRTEHE BIARSR/ RAmR SR/
) " Fe S Mg Zn Ni  Cu Mn Ti vV Cr B Zr Ce La HE/% (MS.m™) (MS.m™!)
1 1 0.13  0.12 0.04 0.02 0.003 - 0.001 - 0.003 - 0.006 - - - 0.323 35.525 0 36.795 2
2 0.16 0.05 0.03 0.02 0.003 0.001 0.002 - - - 0.01 - - - 0.276 35.687 4 36.772 0
3 0.14 0.08 0.02 0.02 0.002 — 0.001 — - — 0.006 — - - 0.269 35.496 0 36.638 6
4 0.17  0.06 0.007 0.01 0.004 0.007 0.002 - - 0.001 0.006 - - — 0.267 35.635 2 36.818 4
) 0.14 0.05 0.006 0.003 0.006 - - 0.005 0.002 - 0.008 - 0.03  0.01 0.260 35.768 6 36.975 0
6 0.14 0.04 0.005 0.003 0.006 0.001 0.001 0.005 - - 0.005 - 0.03  0.02 0.256 35.704 8 36.940 2
7 0.16  0.07 0.005 0.004 0.005 0.004 0.001 — - — 0.004 — - - 0.253 35.594 6 36.772 0
I 8 0.16  0.04 0.004 0.02 0.004 0.001 0.002 - - — 0.006 - - - 0.237 35.832 4 36.812 6
9 0.15 0.05 0.003 0.02 0.004 0.002 0.002 - - - 0.004 — - - 0.235 35.658 4 36.777 8
10 0.15 0.06 0.003 0.005 0.005 0.001 0.001 — - - 0.01 - - - 0.235 35.844 0 36.888 0
11 0.17 0.04 0.004 0.002 0.005 - 0.001 - — — 0.005 — - - 0.227 35.739 6 36.946 0
12 0.13 0.06 0.01 0.01 0.005 0.001 0.002 - 0.003 - 0.003 - - - 0.224 35.629 4 36.806 8
13 0.14 0.04 0.004 0.01 0.005 0.001 0.002 - 0.004 - 0.003 - - - 0.209 35.646 8 36.876 4
14 0.14 0.04 0.002 0.01 0.004 — 0.001 — - — 0.006 — - - 0.203 35.768 6 36.992 4
15 0.11 0.05 0.004 0.007 0.005 0.003 0.002 — 0.002 - 0.008 - - — 0.191 35.658 4 36.899 6
16 0.08 0.06 0.003 0.02 0.004 0.002 - - - - 0.02 - - - 0.189 36.192 0 37.050 4
I 17 0.10 0.04 0.001 0.006 0.005 - 0.001 - - - 0.03 - - - 0.183 36.261 6 37.241 8
18 0.12 0.04 0.003 0.005 0.004 — 0.001 — 0.004 — 0.003 — - - 0.180 35.617 8 36.551 6
19  0.09 0.04 0.005 0.006 0.005 - 0.002 - — - 0.01 - — — 0.157 35.797 6 37.091 0
20 0.08 0.05 0.003 0.003 0.006 0.005 - - - - 0.01 - - - 0.157 36.731 4 37.340 4
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Fig.1 Relationship between w(V+Ti+Cr+Mn) and
electric conductivity of hard aluminum wire
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