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Wheeled Climbing Robot for Wind Tower Operation
LONG Zhengyu, WANG Xuhong, FAN Shaosheng

(College of Electrical and Information Engineering , Changsha University of Science& Technology,
Changsha 410114, Hunan , China)

Abstract: In view of the traditional wind tower cleaning, painting, maintenance and other operations, there
was a high risk of artificial aerial work. In order to ensure the personal safety of workers and improve work
efficiency, a wheeled climbing robot based on load balancing adjustment was designed. By analyzing the force of
the robot climbing the wind tower, the feasibility and stability of the robot structure were verified. A fuzzy
controller was designed to improve the slipping situation of the robot when climbing the wind tower. STM32 was
used as the main controller, and the design of the control system with the upper and lower computers was
completed. Then the experimental prototype of the robot was made. The experimental prototype tests demonstrate
that the robot can adapt to the taper of the wind tower to complete the climbing of the wind tower, and wind tower
operation can be completed effectively.
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Fig.1 = General structure diagram of robot
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Fig.2 Working diagram of robot manipulator
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Fig.3  Force decomposition of climbing robot
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Fig.4 Simulation curves of relationship between

load arm and inclination angle
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Fig.5 Dynamic model of robot
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Fig.6  Constraint model for robot dynamic analysis
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Fig.7 z-acceleration curve of center of mass
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Fig.9 Block diagram of robot
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Fig.10  Power circuit diagram
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Tab.2 Experimental results of robot climbing pole
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2.5 13.2 30.93 0.22 0.21 0.000 8 -0.01

50 263 3239 0.25 0.24 0.0021 -0.01
75 393 33.68 0.29 0.29 0.0030 0
10.0 523 3492 0.35 0.36 0.0032  0.01
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Fig.14  Variation curve of slip coefficient with experimental time
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