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Table 1 Parameters of four types of ACSR (aluminium conductor steel reinforced)

Type of wire Nu.mber Of; Number. of Alu’minum wire’s Steel wire’s Rated tensile
aluminum wire steel wire diameter/mm diameter/mm force/kN
JL/G1A-400/35 48 7 3.22 2.50 103.67
JL/G1A-300/25 48 7 2.85 222 83.76
JL/G1A-240/30 24 7 3.60 2.40 75.19
JL/G1A-300/40 24 7 3.99 2.66 92.36
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Fig. 1 Four kinds of original wires Fig.2 Sectional view of wire JL/G1A-400/35
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Table 2 Fatigue cycle number of wire JL/G1A-400/35 at different temperatures

n

Type of wire 7/°C

Outer layer Middle level Inner layer Steel core
150 120 000 120 000 120 000 9821
200 113411 120 000 120 000 9885
250 120 000 120 000 120 000 5065
Wire after annealing 300 84 491 94 529 97 456 5537
350 9 885 7521 4028 4424
400 4383 5 888 6160 2858
450 3736 3928 3722 1495
500 2504 1144 1 041 956
New wires 81071 120 000 79 784 6 054
Wire after mountain fire 91 824 120 000 71 748 14 549
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Fig. 3 Comparison of monofilament fatigue of new wire and Fig. 4 Cycle times of three wires at

the wires burned by mountain fire and at 300 °C different annealing temperatures
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Experimental Analysis of Fatigue Performance in Transmission Lines
at Different Annealing Temperatures

REN Xianda', LIU Jiagiong', TANG Zhen?, WU Xiaogang', CHEN Weiyi'

(1. Institute of Applied Mechanics and Biomedical Engineering, School of Biomedical Engineering,
Taiyuan Polytechnic University, Taiyuan 030024, China;
2. Shanxi Electric Power Research Institute, Taiyuan 030001, China)

Abstract: Transmission line is the important equipment to transport electrical energy through power grid.
Mountain fires are frequent events in recent years, which severely damages the safe operation of the high
voltage transmission lines. Therefore, it is very important to study the mechanical characteristics of transmission
lines after mountain fire. Based on the simulation test of transmission lines in the mountain fire, we studied
the effects of the annealing temperature on the fatigue of overhead transmission lines. The fatigue failure of
the transmission lines in aeolian vibration was reflected in the continuous axial fatigue tensile state. First, we
conducted an experiment by the thermostatic tube X resistance furnaces to stimulate different transmission
lines (JL/G1A-400/35, JL/G1A-300/25, JL/G1A-240/30, JL/G1A-300/40) burned in the mountain fire at
different temperatures. Then, we carried out a fatigue tensile test on the single transmission line, and found
that the frequency of fatigue tensile failure was correlated with temperature. Furthermore, we compared the
data between new transmission lines and those burned in an actual mountain fire. Finally, we proposed
reference for the protection of transmission lines in a mountain fire and prevention against being burned. The
results showed that the fatigue limit of wires was reduced with the rise of the temperature. When the
temperature was between 250 °C and 300 °C, the tensile cycle times deceases sharply; when the temperature
is above 300 °C, it tended to be stable.

Keywords: overhead line conductors; fatigue; annealing temperature; mountain fire
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