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Performance Enhancement of On-line Lamb Wave Inspection System Using SSP Technique

Yasuaki NAGATA, Yusuke KONNO, Toshiharu KINO and Jun HIROWATARI

Synopsis : In order to improve the defect detectability of Lamb wave inspection system conventionally used for on-line detection of internal defects of
steel strip, application of non-linear signal processing, SSP (split spectrum processing), to Lamb waves and the optimization of the SSP para-
meters were investigated. Sample strips with natural defects were used to evaluate the performance of SSP in this research. As a result, the

improvement of the sensitivity of Lamb wave inspection was confirmed by optimum selection of SSP parameters (filter number 10, filter tap

number 500, frequency range 2.1-2.4MHz, algorithm :

combination of minimization algorithm and polarity thresholding algorithm,

S/N : about from 2 to 5 times improvement). Furthermore, real-time processing of SSP was realized. Consequently, the newly developed
Lamb wave can perform SSP at a 500 Hz repetition rate that is sufficiently high repetition rate for the on-line Lamb wave inspection system.

Key words: nondestructive evaluation; ultrasonic testing; Lamb wave; signal processing; grain noise.
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Fig. 3. Typical detected Lamb waves.
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Fig. 4. FFT spectrum of the defect echo and the noise sig-
nal of the waveform in Fig. 3. (Solid line: defect
signal, dashed line: noise signal.)
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Fig. 7. Example of strip with natural defects. (a) Schematic diagram of top view of the strip, (b) cross-sectional photo of No. 2
natural defect.
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Fig. 8. Two-dimensional images of ultrasonic waveform amplitude values of strip shown in Fig. 7. (a) Image of raw signal,
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Fig. 9. Waveforms of raw and processed signals of No. 4 and No. 6 defects. (a) No. 4 defect. (b) No. 6 defect. (Upper: raw sig-

nal, lower: signal after SSP)
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