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Development of High Strength and Low Loss Overhead Conductor(1l)
- Electric Properties
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Abstract

New conductor is developed by using high strength nonmagnetic steel(NM) wire as the core of

overhead conductor. This conductor is

called ACNR overhead conductor(Aluminum Conductor

Nonmagnetic Steel Reinforced). Formed by the combination of aluminum alloy wire and high strength
nonmagnetic steel wire, it has about the same weight and diameter as conventional ACSR overhead
conductor. To enhance properties beneficial in an electrical and mechanical conductor during the
process of high strength nonmagnetic steel wire, we made a large number of improvements and
modifications in the working process, aluminum cladded method, and other process. ACNR overhead
conductor, we successfully developed, has mechanical and electrical properties as good as or even
better than conventional galvanized wire. Microstructure of raw material NM wire was austenite and
then deformed martensite after drawing process. Strength at room temperature is about 180 kgf/mm2
~ 200 kgf/mmz. The conductivity at 0.78 mm thickness of Aluminum cladded NM wire is about 7
%IACS higher than 20 %IACS of HC wire used as core of commercial ACSR overhead conductor. The
corrosion resistance is about 3 times higher than that of HC wire.
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Table 1. Composite of NM wire.

C N Co Cr | Cu| Mn

0.12 10.65 |0.09 [19.72 |0.10|10.32 |0.08 |6.64 [0.38
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. Aluminum cladding process and Alumi-
num cladded NM wire.
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Fig. 2. The outlook of current loss test.
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Fig. 3. Hysteresis curve of NM wire(a) and
HC wire(b).
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NM —O— 3.0¢ —\— 3.5¢
HC —@— 3.00 —A— 3.5¢

Weight loss percent, %

NM Y = 100 - (1.029E-4)X
. at 90% strength , x = 11.1yea

HC 3.5mm Y = 100 - (£

Remained strength, %

96 at 90% strength , x = 4.03year
HC 3.0mm Y = 100 - (3.6E-4)
95 ! at 90% strength x = 3.2year .
0.0 30x10 60x10 9.0x10°  1.2x10*
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FTEEAE b)) AFFEIRES W3
Fig. 4. The change of (a) weight loss percent

and (b) remained strength in accordance
with time after 5 % salt spray test.
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Fig. 5. Vertical structure after 9,000 hours in
salt spray test.
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