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Aluminum stress distribution of long-span transmission line

WANG Feng',ZENG Chao', XUE Chunlin’, WEN Zuoming’
(1. Hubei Key Laboratory of Disaster Prevention and Mitigation, Three Gorges University, Yichang, Hubei
443002, P. R. China; 2. East China Electric Power Design Institute Co., Ltd., Shanghai 200063, P. R. China)

Abstract: To analyze the spatial distribution of aluminum stress in long-span overhead transmission line, this
study focused on the JLHA1/G6A-500/280 ultra strong steel cored aluminum alloy conductor. A stress test
platform for aluminum in long-span conductors was established using laser grooving on the aluminum strand and
embedding ultra weak fiber gratings known for their high sensitivity and super multiplexing capacity. The research
investigated the aluminum stress distribution in the long-span overhead transmission conductor under various
tension conditions. A finite element model of the long-span conductor was created, and the stress distribution
characteristics of the aluminum strand was analyzed, with the test results validated against the model. The results
show that under tension, the stress in the outer aluminum strand differs from that in the sub outer aluminum
strand, with the outer aluminum strand experiencing lower stress. The stress within the same layer of the
conductor remains consistent. The aluminum strand stress increases linearly with the increase of conductor

tension, with a roughly 10% increase in aluminum strand stress for every 1% increase in tension. Under different
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conductor tensions, both steel and aluminum strands show ring delamination characteristics. The average stress in
the aluminum strand is less than that in the steel strand, with a stress ratio of approximately 3: 7 between
aluminum and steel strands. Additionally, the stress distribution of the aluminum alloy strand in the outer layer and
sub outer layer is uneven along the circumferential direction. This study suggests considering the delamination
characteristics of the aluminum strand in the linear design of long-span conductors.

Keywords: long-span transmission line; ultra-weak fiber grating; aluminum part stress; layer characteristics;

experimental study
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Table 1 Parameters of wires
Wk Es  WRER PR AR
o i R IR SMED/mm YR WEEA/mm 3R e/ (°) HER /N2 AY
d/mm D/mm GP
Hb J2 /1R 3.12 3.12 210 0.28
H1Z/6HR 3.12 6.24 9.36 22.19 207.70 5.39 210 0.28
E2JR/NM2 R 3.12 12.48 15.60 20.60 321.36 6.96 210 0.28
FHI3Z/18R 3.12 18.72 21.84 16.48 359.92 9.28 210 0.28
FAZERIR 3.64 25.48 29.12 14.82 431.56 10.51 55 0.30
HSERTR 3.64 32.76 36.40 11.04 401.86 14.37 55 0.30
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Fig.1 Test platform layout
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Fig.3 Layout of fiber grating measuring points
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Fig.4 Axial force changes of aluminum strands under different tensions
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Fig.5 Aluminum strand stress of the first wire

Fig.6 Aluminum strand stress of the second wire
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Fig. 7 Finite element model of the wire
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Fig. 9 Circumferential stress variation of aluminum strand
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