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Pipe helical guided wave packet tracking with space
duplication method
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Abstract: Helical guided wave is the main guided wave mode used in short distance and high precision tomography
technique of the pipeline. It can effectively improve the imaging resolution and make up for the shortcoming of the low
inspection accuracy in long-range pipeline guided wave testing. This is of great significance in pipeline corrosion in-
spection and evaluation. However, due to the dispersion of guided wave and the multipath propagation of helical guided
wave, the transducer usually receives a large number of wave packets and they often overlap each other. In order to an-
alyze the source of these wave packets, an effective method is needed to calculate the length of each helical path and the
arrival time of each wave packet, and to track the wave packet. In this paper, a calculation model of high-order helical
guided wave propagation path based on spatial duplication method is proposed. The helical guided waves formed by
circular wavefront Lamb waves with uniform radiation in every direction are studied. The numerical calculation and
experimental verification are carried out. The correctness of the model and its effectiveness in wave packet tracking are
proved. This paper is useful for pipeline tomography of helical guided waves.

Key words: ultrasonic guided wave; helical guided wave; wave package tracing; electromagnetic acoustic transducer;
Lamb wave; non-destructive testing
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Fig.3 Calculation model of space duplication method for the
propagation path of high-order helical guided wave
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Fig.4 Dispersion curve of circular wavefront Lamb wave in pipeline
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and 4 m respectively
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