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Study on the Design Constraints of the Wall-Climbing Mobile Robot Using
Permanent Magnetic Wheels (Part 2 - Design of Mobile Vehicle)

Seungchul Han, Hwacho Yi*, Eunchan Kim**

ABSTRACT

The attachment of mobile vehicle is necessary for the automated operation on the inclined or vertical walls of steel
structures. Since the vehicle requires attaching devices additionally, its overall efficiency can be reduced by the devices.
Therefore, external shapes of mobile vehicles have to be researched to give the effective movement on the vertical face.

- For the design of mobile vehicle, the guideline has been derived from the modeling of wall-climbing, so that the vehicle
should have a specific external shape for vertical movement due to the gravitational force. Hence, some adequate
arrangement of attaching device to the mobile vehicle has been presented for the effective movement. In the experiments
with four permanent magnetic wheels, a plausible result was achieved as a vertical attaching force of 185.2(N), a friction
force of 153.8(N) and a curvature radius of 1.4m. The mobile vehicle should be modified according to the proposed
design guideline, and then it could be applied to a specific operation as an appropriate external shape. Also, Further
research is recommended on an optimal posture and a moving method in a specific application, as the attaching force of
the vehicle can be affected by its posture.

Key Words : permanent magnet wheel(%8 T2} u}F), wall-climbing mobile robot(8]% ©]F Z%), mobile
vehicle(¢] 5 ), friction force(7} 2 2), attaching force(F-23)
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Fig. 1 Enforcement of Magnetic Attaching Force
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(a) Engaged Magnetic Inducing Pin
(detaching)

Fig. 2 Operation of detaching and attaching wheel by
inducing magnetic force.
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Fig. 3 The important attaching force of magnetic wheel
(a) Vertical attaching force by magnetism
(b) Horizontal attaching force by friction force
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Fig. 4 Weight and attachable force on vertical attaching
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Fig. 5 Specific attachable force of vertical plane and over
plus attachable force when attachable devices are 4
(if a coefficient of friction is 0.3)
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Fig. 7 Measurement of magnetic isolating efficiency

Table 1 Measuring result of isolating magnetic diffusion

Measul"ement a b C
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Fig. 8 Inspection of vertical attachable force
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Fig. 9 Inspectional result for vertical attachable force of
magnetic wheel
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Fig.11 Friction of enforcing weight on joining plane
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Fig. 12 Inspection of vertical attachable force
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Fig. 13 The vertical attachable force of entire vehicle
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Fig. 17 Looks of attachment on the convex plane
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