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Research on the Detection of Defects at the Elbows of Petrochemical Pipelines Using
Ultrasonic Guided Waves

Zhao Binggiang, Wang Xiaozu, Zhang Pengchong, Liu Jianxin (Shanghai LANYA Petrochemical Equipment
Inspection Institute Co., Ltd., Shanghai 200000, China)

Abstract: To explore the method of using ultrasonic guided waves for defect detection in petrochemical pipelines
with elbows, this paper studies the propagation characteristics of ultrasonic guided waves, mainly including the analysis
of the influence of elbows on the propagation characteristics of guided waves and the variation law of the propagation
characteristics of guided waves with the excitation frequency of elbow bending. Through the optimization selection of
excitation frequency, the design and manufacture of pipeline defects and experimental verification show that the attenuation
of guided waves caused by elbows is significantly increased. This study specifically optimizes the detection parameters.
The experimental results show that the attenuation of guided waves in the elbow structure is particularly significant, mainly

manifested as the mode conversion caused by elbows resulting in asymmetric modes.
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