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Three-Dimensional Simulation of Laser Removal of Foreign Matters in High Voltage Transmission

Lines

Zhuodong Cheng, Fan Li
Xianning State Grid Xianning power supply company Hubei Xianning 437100

Abstract: Because of its excellent performance, laser is widely used to remove impurities in power lines. In order to remove impurities in
power lines safely and efficiently, the mechanism must be studied in depth. In this paper, the thermal interaction mechanism between laser
and nylon material is analyzed and discussed, and the laser cutting into nylon material is studied by three-dimensional numerical simulation.
It is found that the maximum ablation temperature and depth are inversely proportional to the beam velocity when the laser power and spot
size are constant; At the same laser power and speed, the maximum ablation temperature and corrosion depth are inversely proportional to
the spot size. At a laser power of 100 W, the spot radius is 1 cm, and the minimum burning rate of the laser is 0.5 cm / s without a bright

flame. When the laser speed is 2 cm / s and the power is 100 W, the minimum spot diameter is 0.3 cm without flame irradiation.
Keywords: High voltage transmission line; Laser removal of foreign matters; 3D simulation
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