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Ultrasonic TOFD detection of near surface defects based on adaptive filtering
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Abstract: In order to solve the problem of the mixture of straight wave and defect signal in near surface dead area of time of flight diffraction
image, a signal processing method for near surface defects based on adaptive filtering was presented. A two-dimensional finite element model
of the near surface defect of TOFD was established by Comsol. According to the propagation process of ultrasonic wave and the A-scan signal,
the causes of the near surface dead area were analyzed. The RLS adaptive filtering algorithm was applied to process the simulated signals un-
der the upper surface of 3mm and 10mm respectively, which could effectively separate the defect signals in the one-dimensional mixed sig-
nals, and could get the defect length information with less error compared with the simulation data. The adaptive filtering technology was em-
ployed to process the TOFD image, and subsequently the defect signal hidden under the direct wave was extracted. The experimental results
demonstrate that the RLS adaptive filter can effectively solve the problem of the near surface dead area and extract the near surface defect sig-
nal under the direct wave.
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