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Abstract: In recent years, due to rapid development of national economy, the demand for electricity from various
industries is gradually increased, and the construction of power grid infrastructure is constantly promoted. With
the escalation of quantities of high-capacity, high-voltage, remote transmission line, there appear some problems
in the running of ordinary steel-cored aluminum stranded wire. In order to meet the national power industry devel-
opment requirements, it is urgently needed to prepare a new energy-saving conductor with large proportion of
draw-weight, desirable sag performance, low energy loss and optimal corrosion resistance. Considering that the e-
lectrical conductivity of aluminum alloy can be improved by rare earth elements, the relationship among the mate-
rial composition, technology and performance of a new rare earth aluminum alloy material was mainly intro-
duced, which can provide reference for engineering application.
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Tab.1 Properties of several main grades of medium strength

aluminum alloy wires

% i 2 e /NLHL e/l NG R/
N W/ MPa K&/ % (MS+m™ 1)
% [ 5005 225 1.3 31.03
MS-AL 245 — 33.93
EES KAL 250 4.7 33.64
SI-26 250 5.5 33.93
I+ Ductalex 235 — 34.22
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Tab.2 Effect of chemical elements on conductivity of

industrial pure aluminum

TR R B/ % HL B A3/ % LS AR/ %

Si 1.650 0.947 17.1

Fe 0.052 2.750 33.1

Cu 5.650 0.342 7.4

Ti 1.000 3.000 34.5

v 0.600 3.800 38.3

Mn 1.850 3.320 35.7
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Tab.3 Chemical composition of aluminum alloy with

high conductivity medium strength %
wp
Si Fe Cu Mg B La+Ce Al
0.25~ 0.15~ 0.06~ 0.32~ 0.01~ 0.08~ -
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Fig.4 Metallographic analysis of aluminum alloy slab
with high conductivity and medium strength
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Tab.4 Performance of aluminum alloy rod with high

conductivity and medium strength

BAPRE BURLSREE/MPa i/ % R/ (MS+m 1)
172 9.8 31.929
T4 175 9.4 32.074
174 9.0 32.028
Ml 174 9.4 32.010

2 HFPRESLABAI LR

5 3o A R S AT R B A 4 bR 2
LA 0 i B M R R R A il B
A REAT TR . 2250 0I5 R BORE 2 4 4 b
HHL 22 ORI 0 7 B 7 118~ 1.22 2 ) HI 4
L 815 40~ 60 C 1L S i FH 290 K 98 155 2% 04 s «
R WP 7 T 6 5 o 5246 90 4 8 B 9 66 K
e RS 2 PR L ARSI 4R 4 A R 0 R
R I T SRR T A A A W A L
5,
x5 HRAENSHSETRARGESLHRNIELE

Tab.5 Test performance statistics of aluminum alloy wire with

high conductivity and medium strength before heat treatment

5 BLLEAR/mm PURRE/MPa /% B3R/ (MSem™ 1)

1 3.75 254 3.6 31.772
2 3.75 248 4.0 31.587
3 3.74 256 4.0 31.906
1 3.75 258 4.2 31.668
5 3.76 250 4.8 31.801
H{E 3.75 253 4.1 31.743
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Tab.6 Optimal process combination and data verification

IR/ C o W /b R/ MPa i3/ (MS e m™ 1)

176 10.25 £ 0.25 246 34.568
178 9.00 £ 0.25 250 34.574
180 8.75 £ 0.25 245 34.580
182 8.00 £ 0.25 254 34.551
184 7.50 £ 0.25 250 34.545
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