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Research on detection method of bonding defects of steel epoxy sleeves
based on circumferential SH guided waves

Zhang Hongyuan, Yin Xiaokang,Zhao Yusheng,Yuan Xin'an,Li Wei

( National Engineering Research Center of Marine Geophysical Prospecting and Exploration and Development
Equipment , China University of Petroleum ( East China) , Qingdao 266580, China)

Abstract : Steel epoxy sleeves have found extensive applications in the repair of damage in oil and gas pipelines, and the bonding quality
of the resin layer is crucial for the reinforcing effect after repair. In this paper, a method for inspecting the bonding defects in steel epoxy
sleeves utilizing Circumferential Shear Horizontal ( CSH) guided waves generated by Electromagnetic Acoustic Transducers ( EMATSs)
was proposed. Firstly, the propagation characteristics of CSHO mode guided wave in the steel epoxy sleeve were studied by establishing
a finite element model. Secondly, the feasibility of using CSHO mode guided wave to detect step-type through-cavity defects pre-made in
the bonding layer of the steel epoxy sleeve was explored through a combination of finite element simulation and experimental research.
Both simulation and experimental results consistently indicate that the amplitude of the direct wave of the CSHO mode is basically linearly
correlated with the cavity width. This suggests that the method can effectively detect through-type cavity defects in the bonding layer and
distinguish their sizes. This verifies the feasibility of the proposed method for detecting bonding defects in steel epoxy sleeves.
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Fig. 1 Dispersion curves of CSH guided waves in a steel

pipe with a 10 mm thick and 260 mm outer diameter
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Fig. 2 Schematic of PPM EMAT located on the outer
wall of a pipe
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Fig.3 Temporal waveform of a 3-cycle Hann windowed

modulated cosine signal with a center frequency of 100 kHz
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Fig.4 Schematic of the structure of the steel epoxy sleeve
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Fig. 6 Simulation model for cavity defects detection
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Table 2 Material parameters of the steel epoxy sleeve
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Schematic of the structure and geometric
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Fig. 15 Line scan results of cavity detection experiment
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