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Imaging of Harmonic Wave Generated by Contact Acoustic Nonlinearity
in Obliquely Incident Ultrasonic Wave
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Abstract The objective of this study is to image the harmonic wave generated by contact acoustic nonlinearity in
obliquely incident ultrasonic wave for early detection of closed cracks. A closed crack has been simulated by
contacting two aluminum block specimens producing solid-solid contact interfaces and then acoustic nonlinearity
has been imaged with contact pressure. Sampling phased array(SPA) and synthetic aperture focusing
technique(SAFT) are used for imaging techniques. The amplitude of the fundamental frequency decreased with
appling pressure. But, the amplitude of second harmonic increased with pressure and was a maximum amplitude
at the simulation point of closed crack. Then, the amplitude of second harmonic decreased. As a result, harmonic
imaging of contact acoustic nonlinearity is possible and it is expected to be apply for early detection of initial
cracks.

Keywords: Contact Acoustic Nonlinearity(CAN), Closed Crack, Sampling Phased Array(SPA), Synthetic Aperture
Focusing Technique(SAFT)
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Fig. 3 STFT signal process for imaging: (a) received
signal and (b) STFT of received signal
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Fig. 5 Dimensions of two aluminum blocks: (a) upper
specimen and (b) lower specimen (unit: mm)
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Fig. 7 Result of images at three different contact pressure
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