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Measurement of Absolute Displacement-Amplitude of Ultrasonic Wave
Using Piezo-Electric Detection Method
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Abstract A nonlinear ultrasonic parameter is defined by the ratio of displacement amplitude of the fundamental
frequency component to that of the second-order harmonic frequency component. In this study, the ultrasonic
displacement amplitude of an SUS316 specimen was measured via a piezo-electric-based method to identify the
validity of piezo-electric detection method. For comparison, the ultrasonic displacement was also determined via a
laser-based Fabry-Pérot interferometer. The experimental results for both measurements were in good agreement.
Additionally, the stability of the repeated test results from the piezo-electric method exceeded that of the
laser-interferometric method. This result indicated that the piezo-electric detection method can be utilized to
measure a nonlinear ultrasonic parameter due to its excellent stability although it involves a complicated process.
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Fig. 1 Ultrasonic experimental setup for (a) calibration
and (b) harmonic measurement
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Fig. 2 Experimental setup for laser-interferometric
detection method
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Fig. 3 Experimental results about (a) electric
impedance according to the frequency, (b)
calibration, (c) received current signal by
oscilloscope and (d) the FFT results of
piezo-electric detection method
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Fig. 4 Experimental results about the FFT results of
laser-interferometric detection method
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