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Analysis of Dispersion Characteristics of Circumferential
Guided Waves and Application to Feeder Cracking in
Pressurized Heavy Water Reactor
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Abstract A circumferential guided wave method was developed to detect the axial crack on the bent feeder
pipe. Dispersion curves of circumferential guided waves were calculated as a function of curvature of the pipe.
In the case of thin plate, i.e. infinite curvature, as the frequency increases, the So and Ap mode coincide and
eventually become Rayleigh wave mode. In the case of pipe, however, as the curvature increases, the lowest
modes do not coincide even in the high frequencies. Based on the analysis, a rocking technique using angle
beam transducer was applied to detect an axial defect in the bent region of PHWR feeder pipe. Based on the
analysis of experimenal data for artificial notches, the vibration modes of each signal were identified. It was
found that the notches with the depth of 10% of wall thickness can be detected with the method.
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Fig. 1

Feeder

pipes

in PHWR reactor

Fig. 2 Cross-section of the pipe for a propagation
of circumferential guided wave
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