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Abstract: A new algorithm to calculate the system damping ratio and natural frequency using
frequency spectrum correction of exponentially decaying sinusoidal signals is proposed to solve the
problem that time domain methods are easy to cause subjective errors and there exists the
accuracy limit problem in frequency domain methods in traditional methods to calculate natural
frequencies and damping ratios of mechanical systems. The interpolation spectrum correcting
method based on Hanning-window is used to obtain frequency deviations and damped factors.
Then the natural frequency is calculated by combining similarity relations between damping free
vibration responses and exponentially decaying sinusoidal signals, and the system damping ratio
and damped natural frequency are obtained. The undamped natural frequency is finally
calculated. Both a traditional time domain method and the proposed frequency domain method are
respectively used to calculate the natural frequency and damping ratio of a piezoelectric cantilever
beam. The results show that the proposed algorithm has a higher calculation accuracy and better
adaption of signal to noise ratio. Comparisons with the traditional frequency fitting method show
that the new algorithm is simpler and its computational efficiency is higher.
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