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A MICRO ROBOTIC SYSTEM FOR PIPELINE INSPECTION
USING EDDY-CURRENT TECHNIQUE

QIAN Jin-wu' SHEN Lin-yong' CHENG Weiming ZHANG Ya-nan'

YANG Jian-hong® LI Jin-song” YE Chen® BIAN Xue-fei
(1.Dept. Of P recision Mech. Eng., Shanghai University, Shanghai 201800;
2. Shanghai NDT Center for N uclear Industry)

Abstract: The m icro-robotic system, Tubot II, is developed for automatic inspection of flaws inside 20mm
pipelines made of non-magnetic metals. It is composed of a m icro-locom otion mechanism, a two-layer computer
control system w ith a user-friendly graphics interface, an eddy-current sensor, a signal-analyzing instrument and a
tape recorder. This paper presents the system design, the key technological com ponents and the performance ex-
periment of the robot. When commercialized, the robotic system could have potential applications in the regular in-
spection of pipelines, which will be widely used in nuclear power plants, chem ical factories, refrigeration industry,
and utility engineering.
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Fig.1 Micro robot system Tubotll with eddy-current sensor

(a) 45 K4 15
2 HHLA B BER B

Fig. 2 Screw wheel locom otion mechanism
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Table 1. M ajor parameters for inpipe robotic locomotion mechanism Tubot Il
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Fig.3 Actuation and control block diagram
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Fig. 4 Lissajous patterns on eddy-current analyzer
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3 SLIgEIR (Experiment results)
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Fig. 5 Eddy current sensor calibration chart
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Table 2 General parameters and specification of robot system Tubot Il
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