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Fig. 1 Schematic diagram of working position of

cleaning equipment
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Fig. 2 Force analysis of mechanical arm of

cleaning equipment
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Table 2 Main structure parameters of cleaning equipment
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DYNAMIC SIMULATION ANALYSIS OF MECHANICAL ARM OF
CLEANING EQUIPMENT FOR PHOTOVOLTAIC POWER STATION

Ning Huifeng, Wang Weizhi, Min Haochen, Yan Zhibin, Shi Zhipeng, Gao Yuan
(School of Mechanical & Electrical Engineering , Lanzhou University of Technology , Lanzhou 730050, China)

Abstract: Considering the status of cleaning equipment for photovoltaic power stations and the environment of Northwest
China, and based on the three-dimensional model of the mechanical arm of cleaning equipment, the mathematical analysis
formula of the cleaning equipment’ s mechanical arms is obtained through the static analysis. The mathematical expression
is obtained. At first, the dynamics of the manipulator is modeled by using the Lagrangian balance method. Then the virtual
prototype model of cleaning equipment robot arms built by the Mechanical System Dynamics Simulation Analysis Software
(ADAMS) is dynamically simulated and analyzed to obtain the end trajectory of the arm, the angular velocity of each joint,
the angular acceleration, the force and the moment characteristic curve, which provides a theoretical basis for the
optimization design of the robotic arm structure. Finally, the brush cleaning experiment is used to verify the effectiveness of
the selected method and the correctness of the model.

Keywords: PV power station; robotic arms; static analysis; dynamic models; dynamics analysis



