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Evaluation of Nonlinear Ultrasonic Phenomena by Electromagnetic Acoustic
Transducer with Large Amplitude Using Superconducting Magnet

Uchimoto, Tetsuya
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In this study, superconductin? electromagnetic acoustic transducer (EMAT)
is developed to transmit strong ultrasound with controlled frequency and sound pressure of incident
wave, which is expected as an effective experimental tool for mechanism study of nonlinear

ultrasonic phenomena. Transmitted wave of this system was evaluated by laser Doppler vibrometer. The
measured surface displacement was compared with numerical analysis of ultrasound by EMAT. The

result of numerical analysis was in a good agreement with the experimental data, which indicate the
developed superconducting EMAT can transmit a ultrasound with controlled sound pressure.
Nonlinear ultrasounds from fatigue crack specimens were measured by the superconducting EMAT.

Generations of some higher harmonics from closed cracks are confirmed for and dependence of higher

harmonics on input frequency is investigated.
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