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Research on Weld Defects Detection Based on Ultrasonic Phased Array
MA Xiaodong, ZHANG Penglin, XU Taoping, YANG Tianyu

(State Key Laboratory for Advanced Processing and Recycling of Nonferrous Metals, Lanzhou University of Technology,
Lanzhou 730050, China )

Abstract: In order to solve the artificial misjudgment in the ultrasonic phased array detection process and achieve the
results of accurate classification of defects, firstly, artificial defects such as air holes, inclusions and cracks were manufactured
in Q345E weld plate of the wind tower tube, then, three kinds of manufactured defects were detected by ultrasonic phased
array equipment, and the A scan data of ultrasonic phased array detection were extracted. Combined with the characteristics of
ultrasonic phased array signal, wavelet packet adaptive analysis signal and the processing effect of wavelet base on the
collected signal, dB10 wavelet was selected as the optimal wavelet basis to extract the defect "frequency-energy" feature.
Finally, the energy ratio of each node in the third layer of defect extracted by wavelet packet was taken as the input parameter

of BP neural network, and the accuracy of defect classification could reach 90%. The results show that the above method has

obvious discrimination degree for Q345E welding defects, and the neural network classification effect is better.

Key words : ultrasonic phased array; wavelet packet; weld defect; energy characteristics; BP neural network
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