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Wireless Scan-WALKER™ for Piping Inspection
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Abstract:

In steel works, flammable gas pipelines require periodic inspections to prevent leakage accidents caused by
corrosion and wall thinning. Generally, inspections using ultrasonic thickness gauges are limited in range due to cable
constraints, so a remotely-control wireless inspection robot was developed. By combining a low-power eddy current
flaw detection sensor using permanent magnets with a magnetic crawler mechanism that adheres to and moves along
the pipe surface, extensive screening inspection of pipes with diameters of 500 mm or more was achieved.

Additionally, the robot is equipped with a self-position estimation function using an IMU and encoders, enabling

visualization of inspection routes, weld beads, and wall thinning on a color map, thereby enhancing its practicality.
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Fig.1 Appearance of the developed robot®
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Fig. 2 Evaluation of defect detection methods®
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Fig.5 Adhesion model of robot to the pipe®
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Fig. 6 Pipe moving test in steel works®
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Fig.7 Detection signal during pipe moving test®
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