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Structural Analysis of Patrol Robot Based on Magnetic Coupling

ZHANG Zhi-heng, ZHENG Rong, YIN Li-jun, ZHU Xiao-long, WANG Mao-mao
( State Grid Xiangyang Power Supply Company, Xiangyang 471002 China )

Abstract: In view of the vast territory of our country, long-distance transmission line becomes an inevitable choice. Transmission lines are
often located in deep mountains and rarely visited by people. Therefore, robot inspection line is the current mainstream mode.
However, the battery capacity of the current line inspection robot is limited, resulting in low work efficiency.In view of this prob-
lem, the robot inspection line with magnetic coupling function is adopted to enhance its endurance and improve work efficiency.
The robot with magnetic coupling function designed in this paper senses the magnetic field around the high-voltage DC transmis-
sion line through Hall components and feeds it back to the central processing unit. According to the processing results, the electro-
magnet under the robot is charged to generate the magnetic force in the opposite direction to the magnetic field of the transmis-
sion line. The relationship between the lifting force, repulsive force and gravity in the flight process is analyzed through the dy-
namic model, The lift of UAV is reduced, and the battery power output is reduced by 17.8%.Through simulation analysis, the bat-
tery power consumption curve of the robot during flight is obtained. The results show that the power consumption of the robot is
less than that of the traditional robot, and the endurance time of the robot is extended by 2 min. The prototype is developed and
successfully tested on the transmission line, which verified the practicality and rationality of the design.
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