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Design and Magnetic Simulation of Magnetic
Adsorption Device for Column Climbing Robot

Zhao Tong., Wang Zhanzhong. Sun Guoxiang

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

Abstract: In order to solve the problem of safe adsorption on the cylindrical wall of a magnetic ad-
sorption cylindrical climbing robot, 48 permanent magnets (2 cm X4 cm X1 cm) were divided into three
layouts: 9+10+10+10+9, 8 +9+14+9+8 and 4 +10+20+10+4. The magnetic force of the three
layouts was analyzed with Ansoft software under the same working clearance to determine the optimal
layout and working clearance. The three-dimensional model of permanent magnet block was established
and the real geometrical shape of the cylindrical wall was considered. The arc layout of the magnet block
was completed, and the arc curvature of the layout of the magnet block was equal to that of the cylindri-
cal wall. Considering the suction direction of the perpendicular permanent magnet surface, 66 groups of
simulation experiments were completed with the relative coordinate systems established for each perma-
nent magnet. At the end, the optimal layout was determined to be 4+10+20+10-+4 transverse layout
and the ideal working gap was 2 mm. The result could be used to guide the production of the magnetic
adsorption wall climbing robot.
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