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Research on identification of adhesion state of pipeline
coating based on material parameters

Lyu Ruihong, Yang Jiayi, Zhang Haoyu, Zhao Yiwei

(School of information science and engineering , Shenyang University of Technology, Shenyang 110870, China)

Abstract : The identification of adhesion state of pipeline with anti-corrosion coating is a hot research direction of pipeline state pre
diagnosis. The curved pipe is divided into several closely connected micro body element plate structures, the propagation model of
nonlinear ultrasonic guided wave in micro body element structure is established, the dispersion characteristics and energy transfer
characteristics of guided wave in micro body element and between adjacent micro body elements are analyzed, and the echo signal is
analyzed by spwvd time-frequency analysis and wavelet packet decomposition algorithm, In order to extract the characteristic quantity
which can represent the different bonding state of pipeline. In this paper, the PMMA aluminum double-layer bonding structure with
similar performance to the pipeline with anti-corrosion coating is taken as the experimental object. The ultrasonic echo signals of the
intact bonding state, the weak bonding state based on the density change and the partial debonding state based on the thickness change
are collected respectively, and the corresponding relationship between the material parameters and the bonding state is analyzed, The
recognition rate is 92. 31%.

Keywords : pipeline structure ; ultrasonic; time frequency analysis; feature extraction; bonding state
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Fig. 1  Ultrasonic propagation model of pipeline with

anticorrosive coating
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Fig. 11  Ultrasonic echo signal and its time-frequency

distribution in weak bonding state of double-layer structure
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Table 5 Comparative analysis of detection signals

of double layer structure under partial debonding state

el IR N LB 41T i I (i
/mm /V /s /2

d =1,d=1 0.465 7 3. 164 290. 587 3
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dy =2,d=2 0.180 1 2.928 81.132 7
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Fig. 15 Variation trend of echo signal eigenvalues under

seven bonding states
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