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Quantitative detection of small defects in TOFD dead zone of austenitic stainless steel

based on frequency domain sparse blind deconvolution

LIAO Jingyu' . SUN Xu’, LIU Ziyu’ . JIN Shiji¢’, ZHANG Donghui' . LIN Li’
(1. China Nuclear Industry 23 Construction Co., Ltd., Beijing 101300, China;
2. NDT&.E Laboratory, Dalian University of Technology, Dalian 116024, China)

Abstract: To solve the problem of signal aliasing and structural noise in detecting small defects in the
near-surface dead zone of austenitic stainless steel by time of flight diffraction (TOFD), a frequency domain sparse
blind deconvolution method was proposed. The artificial defects with a depth of 3.0 mm and a height of 3.0 mm
were processed in the dead zone of TOFD near surface detection of austenitic stainless steel test block with a
thickness of 35 mm. The experimental signals of TOFD were sparsely decomposed based on Matching pursuit (MP)
algorithm to decouple the noise parts. The objective function of inversion problem was established by homomorphic
transformation combined with L, and L., norm constraints, and solved by interior point method. The results showed
that without reference signal, the method can separate the direct wave and the diffraction wave on the upper and
lower edge of the defect by TOFD. The calculated defect depth was 3.04 mm, the height was 2.65 mm, and the
maximum error was less than 11.7%.

Key words: time of flight diffraction (TOFD); austenitic stainless steel; near-surface dead zone; resolution of

detection; frequency domain sparse blind deconvolution
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