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Device Design for Inspection Curved Pipes using the Mobile Robot

H. Y. Cho(Mechanical. Eng. Dept. YSU), C. H. Choi(Robot. Lab. KAERI)
Y. J. Choi(Mechanical. Eng. Dept. YSU), S. H. Kim(Robot. Lab. KAERI)

ABSTRACT

High temperature and high pressure heavy water flows through the pipes in atomic power plants. The curved parts of

pipes are critical parts in that they change the direction of steam flow, and these parts are especially affected by severe wear.

Therefore, most pipes in atomic power plants are tested by non-destructive examination by workers who use ultrasonic

sensors to measure the wall thickness of pipes. But not only are these pipes located in a very dangerous environment, but the

space is also very limited. For the safety of workers, it is necessary to design a device that uses a mobile robot that can

inspect curved pipes. This paper presents the design and construction of a small device that can generate the necessary

contact forces between ultrasonic sensors and pipe walls in a limited space. And a mobile robot is used in place of the worker

for successful non-destructive examination.
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Fig. 1 Configuration of electromagnet devices
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Design Initial Value Low Value | Upper Value
Parameter (mm) (mm) (mm)
rl 6 6 20
r2 5 5 20

2 2 20
4 4 10
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Table 2 Design values of electromagnet

Design value rl 2 h d N

Unit(mm) 8 5 12 4 185
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Fig. 4 Force with air gap and current
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Fig. 6 Configuration of the mobile robot



Table 3 Design spec. of the Mobile Robot

The Outside Diameter of Bracelet 1,2 83mm
The Inside Diameter of Bracelet 1,2 76mm
Length of Lead Screw 40mm
Length of Maximum Extended Link 70mm
Length of Minimum Drawn Link 55mm
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