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Study on Modeling and Simulation of New Double-layer
Halbach Permanent Magnet Adsorption Unit

Yuan Yaqiang, Wang Zhanzhong, Zhao Tong

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

Abstract; Targeting on the problem of effectively improving the adsorption capacity of the magnetic
adsorption unit of the wall-climbing robot, and based on the magnets connected with the same poles and
the traditional Halbach permanent magnet array adsorption unit, a new type of magnetic adsorption unit
with double-layer Halbach permanent magnet array was proposed and designed. Firstly, the adsorption
unit model was analyzed with Ansoft Maxwell software, and the result showed that the magnetic field
lines and magnetic induction intensity are more concentrated in the working gap. Secondly, optimum a-
nalysis of the structural sizes of the modules were carried out, and the optimized structural sizes were
obtained. Finally, the optimized adsorption unit was compared with the traditional Halbach adsorption
unit by stimulating. The simulation results show that, with the same sizes, the magnetic adsorption
force of the new double-layer Halbach permanent magnet array adsorption unit is increased by 50. 25%,
which provides a direction for the design of the magnetic adsorption unit of the wall-climbing robot.

Key words: wall-climbing robot; magnetic adsorption unit; Ansoft Maxwell; double-layer Halbach



