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In this study, an actuator which can excite structures at high frequencies is developed for the purpose of 
detecting structural damage based on the fact that the vibration properties at high frequencies are sensitive 
to small damage. Through experiments using a metal plate, it is found that the Fourier amplitude at the 
excitation frequency varies due to damage and that the small damage of 10mm length can be detected if an 
appropriate excitation frequency is chosen. The Fourier phase difference is less sensitive to damage and 
have larger variations than the Fourier amplitude, so the Fourier amplitude is found to be a better damage 
index. Moreover, an impulse force is generated by breaking a lead of a mechanical pencil, and the 
responses are measured. The Fourier amplitude generated by the actuator is found to be more sensitive to 
smaller damage than the responses by the pencil and the effectiveness of the actuator is verified. 
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