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Structure Design and Simulation of Magnetic
Adsorption Unit of Mecanum Tracked Wall-Climbing Robot

Li Zhenyang, Wang Zhanzhong, Yuan Yaqiang

(School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract : In order to solve the contradiction problem between the load capacity and motion flexibility
of the tracked magnetic adsorption wall climbing robot, combined with the advantages of Halbach per-
manent magnet array and the flexibility of mecanum wheel, the concept of mecanum tracked wall climb-
ing robot was proposed, and a new kind of magnetic adsorption unit installed on the track link with ad-
justable magnetic adsorption force was designed. Firstly, the structure and principle of the new kind of
magnetic adsorption unit were introduced, and then the magnetic adsorption unit was simulated with
Ansoft Maxwell software. Compared with the traditional Halbach magnetic adsorption unit, the analy-
sis results showed that the maximum and minimum magnetic adsorption force ratio of the Mecanum
crawler Halbach magnetic adsorption unit structure was large when it was separated from the working
surface, which made the magnetic adsorption unit easy to separate from the wall. Finally, the dynamic
simulation of the magnetic adsorption unit was carried out by using ADAMS software, the variation
curve of magnetic adsorption force and output torque of driving motor were obtained. The simulation re-
sults verify that the tracked wall climbing robot with mecanum tracked Halbach magnetic adsorption u-
nit has more stable movement, higher flexibility and less motor power consumption.

Key words: Mecanum track; Halbach magnetic adsorption unit; dynamics simulation



