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Application of Alternating Frequency/Time Domain Method to
Vibration Analysis on Damping Blade Systems
Based on Microslip Dry Friction Model
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Abstract; An alternating frequency/time domain method (AFT) is presented to calculate the dy-
namic characteristics of damping blade systems accurately. The dynamic response of damping
blade systems is predicted based on the microslip dry friction model, and the computational accu-
racy and efficiency are compared with those by the time domain method and the frequency domain
method. The results indicate of that under certain parameter conditions, the calculation time of
AFT method is similar to that of the one-term harmonic balance method (HBM) and is just ten
percent of that of the fourth-order Runge-Kutta method, and the relative error of the result with
the AFT method is less than half that with HBM. These findings confirm the practicability of the
AFT method in computing dynamic response of damping blade systems based on the microslip dry
friction model. Unlike HBM, the AFT method can achieve the accuracy of microslip dry friction
model in dynamics analysis and has high computational efficiency.
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