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Detection of contact-type failure of large-scale structure based on nonlinear
wave modulation using multi-excitation using decentralized control
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In this study, | developed the multi-excitation method using decentralized
control with local feedback control for excitation of ultrasonic natural vibrations and the
detection method of contact-type failure based on nonlinear wave modulation using developed
multi-excitation method. Firstly, the multi-excitation method was developed. The analog circuit of
local feedback control was designed. Therefore, it was confirmed that the ultrasonic natural
vibration can be excited. Moreover, the change of natural vibration modes was realized by forced
entrainment. Next, the detection experiment of contact-type failure based on nonlinear wave
modulation using sexcited ultrasonic natural vibrations. It was confirmed that the oscillated
frequency of ultrasonic vibrations is varied in synchronization with varying of the natural
frequencies caused by nonlinear wave modulation. Therefore, the variation width of oscillated
frequencies increases with the development of contact-type failure.
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