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Abstract

In order to build a ship, painting on ship cargo tank is one of the most dangerous parts as it

involves working in high altitudes and a closed ship cargo tank. Therefore, researchers have been developing

devices that will enable mobile robots to operate on vertical walls. The wall-climbing robots have been widely

used to attach on the wall such as suction types.

These types can be utilized regardless of the wall material.

However, it is required to adhere and control the suction cups. To moderate this drawbacks, this paper proposes

an automatic painting robot that uses a permanent magnet mobile robot. Using the magnetic characteristics, this

robot can move on the boat vertically and horizontally even while hanging on the ceiling of the ship cargo

tank. Also, we made a prototype to test adhesive force of the permanent magnet wheel and mobile robot as

well as the towing capacity and auto-piloting ability.
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[Fig. 1] Work conditions of ship painting
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[Fig. 2] Schematic diagram of PM wheel
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[Fig. 4] Block diagram of square magnet
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[Fig. 5] Schematic diagram of PM mobile robot
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[Fig. 6] Results of dynamic analysis
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[Fig. 9] Results of attaching force of PM wheel by
experiment
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[Fig. 10] Results of attaching force of PM wheel by FEA
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