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Characteristic Analysis of Wall-Climbing Robot
Magnet-Wheel Based on Halbach Array
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XU Tianshu' LI Yanbiao® ,ZENG Xi*,ZHENG Qianqian’
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Abstract ; Aiming at problems of poor load capacity and low stability of magnetic adsorption wall-climbing robot, a wall-
climbing robot based on Halbach array magnet-wheel was presented for cleaning process to converter valve box.
Calculation model of Halbach array magnet-wheel was obtained by modified Fourier series. Magnetic flow distribution
model of magnetic wheel was shown by ANSYS simulation. The magnetic adsorption force test was carried out
subsequently. Experimental results showed that the adsorption distance of Halbach array had a weak influence on its
adsorption force comparing with that of normal magnet-wheel ; which the magnetic absorbability of Halbach array magnet-
wheel was more than twice that of normal magnet-wheel. This design could improve the load capacity and stability of
wall-climbing robot.
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3D modeling effect diagram of cleaning robot
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Figure 2 Magnet-wheel structure diagram
based on Halbach array
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Figure 3 Magnetic field distribution of Halbach array
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Figure 5 Geometrical model and finite-element model
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Figure 6 Tension and compression tester
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Figure 7 Change of adsorption force with distance
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Figure 8 Influence of rotation angle on

adsorption force
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