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Detection of contact-type failure based on nonlinear wave modulation using
ultrasonic vibration driven by self-excitation
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The detection method of contact-type failure based on nonlinear wave
modulation can detect and evaluate the contact-type failure by the fluctuation amplitude of the
amplitude and the phase of ultrasonic vibrations.In this study, it is focused that the essence of
nonlinear wave modulation is the fluctuation of natural frequency caused by the fluctuation of
stiffness in the vicinity of failure. Firstly, the self-excitation technique of ultrasonic
vibration, which is oscillation at natural frequencies automatically, is developed. Next, it is
clarified that oscillation frequencies change by following the fluctuation of natural frequencies
caused by nonlinear wave modulation. Lastly, the evaluation of development of the contact-type
failure, which is independent of change of viscous damping of structures,is realized using the
fluctuation amplitude of the oscillation frequencies.
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