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Abstract

This research focused on studying and analyzing of adhesion force of magnetic wheels for wall
climbing robots. The magnetic wheel containing small permanent magnets was studied and
analyzed by experiments. The study consisted of two parts. First, in the case of single magnetic
wheel the effects of flanges thickness, additional rim thickness, and number of magnets to adhesion
force of the magnetic wheels on the steel flat plate were studied statically. Then, in the case of twin
magnetic wheels, the effect of axial distance and the polarity between magnetic wheels were
investigated in the same fashion. Second, the mobility of a magnetic wheeled robot installed with
selected magnetic wheels consisted of the static adhesion and ability of climbing on the steel wall
were tested and evaluated. Based on the results, it was clear that in the case of a single magnetic
wheel, the adhesion force became larger as thickness of flanges, additional rim thickness, and
numbers of magnets were increased. In the case of twin magnetic wheels, the total adhesion force of
the twin magnetic wheels was affected by the polarity and axial distance of the magnetic wheels.
The static adhesion and ability of climbing of the robot on the steel wall were affected by the
thickness of the flanges, the number of magnets, and the existence and types of tires. In addition,
the coverage of the wall surface with the sticker influenced the static adhesion, and the direction of
motion altered the climbing ability of climbing. In the design aspect, the increase of adhesion force
by increasing the number of magnets is more appropriate than increasing flange thickness. The
additional rim thickness also increases the adhesion force efficiently. The axial distance and polarity
between two magnetic wheels need to be considered, especially when the axial distance is small.

Keywords : Magnetic wheel / Magnetic wheel design / Climbing robot
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{a) Without pins (b) With pins
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Number 3 2 4
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