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Abstract; The purpose of the paper is to analyze the energy density distribution of ultrasonic
guided waves in different radial locations in the LPS. According to the purpose,the optimal mode
and frequency of guided waves were selected,and a method based on the energy density was pro-
posed for damage detections of LPSs using ultrasonic guided waves. Based on the energy density
formula, the FTP energy density curves were drawn by using numerical analysis software Matlab,
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and the energy density curves were compared with the dispersion curve to verify their effective-
ness. For the FTP range in 2 160 ~3 240 kHz+-mm,the L(0,6) mode is suitable and suggested for
damage detections of LPSs. The results show that the defect echo and boundary echo both are

clear,and the energy density curves are consistent with the dispersion curves. Based on the pro-

posed energy density method, the damage detection of LPSs using different ultrasonic guided

waves can be realized.

Key words ; layered pipeline structures ( LPSs) ; energy density curves; ultrasonic guided wave;

damage detection ; frequency thickness product( FTP)
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Table 1 Material and dimension parameters of three layers in pipeline structure

1 HE (HH)R) 34 38 4 7850 2.10x10'"  0.32

2 RAME R FUO AR IR (TRRZ) 38 68 30 80 7.80x10°  0.25

3 REIER W (HEE) 68 70 2 946  5.52x10°  0.40
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Fig.1  Group velocity dispersion curves for a
guided wave in a three-layer pipeline
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Fig.2 The energy density curves of layered pipeline structure
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Fig.3 The schematic of experimental system
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