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Research on Nondestructive Testing Technology for Welds in Hydraulic Steel Structures Based
on Phased Array Ultrasonics
Likun Ya
Xinjiang Water Resources and Hydropower Survey, Design, and Research Institute Co., Ltd.

[Abstract] As a critical component of hydraulic and hydropower engineering, the quality of welds in hydraulic steel
structures directly affects the safe operation of the project. Conventional ultrasonic testing techniques face limitations
such as low inspection efficiency, inaccurate defect localization and quantification, and poor repeatability when
dealing with complex geometries, large thicknesses, and anisotropic welds. Phased Array Ultrasonic Testing (PAUT)
technology, through electronic control of the focusing rules of multi—element transducers, enables flexible focusing,
deflection, and scanning of acoustic beams, offering a new solution for high—precision and visualized inspection of
welds in hydraulic steel structures. This paper systematically elaborates on the basic principles of PAUT and
investigates the design methods for inspection process parameters for typical weld types in hydraulic steel structures.
Through comparative experiments, the advantages of PAUT technology in terms of defect detection rate, positioning
accuracy, and imaging intuitiveness are demonstrated compared to conventional ultrasonics.
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