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Guideline for the Design of Wall-Climbing Mobile Robot Using Permanent
Magnetic Wheels

Hwa-cho Yi(Yeungnam Univ.), Eun-chan Kim(Samsung Electronics),
Seung-chul Han*(Graduate School in Yeungnam Univ.)

ABSTRACT

Most tasks of the large vertical or ceiling structures have been carried out by human power. Those tasks require
us much operation costs and times, safety devices, etc. So the need of automation for those tasks have been rising.
That automation needs a wall-climbing mobile vehicle. Most former researches are things about attachment devices
and moving mechanisms. A wall-climbing mobile vehicle must be designed by a method different from the case of
the vehicle of the horizontal environment. That is because gravity acts as a negative role on the stability of a
wall-climbing vehicle. In this thesis, the particular shape characteristics of a wall-climbing mobile vehicle are derived
by the wall-environment modeling. In addition, some design constraints of the permanent magnetic wheel as an
attachment device was studied. According to those requirements and constraints, one specific wall-climbing mobile

vehicle was designed and some experiments were made on the attachment ability of that vehicle.
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Fig. 3 Forces on the vertical wall
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Fig. 5 Attaching arrange for moment calculation

(a) All constraints are contentment

{b) Random period between the attaching distances
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Fig. 9 The center of curvature outside the
surface {concave surface)
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Fig. 14 Force by wheel rotation
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