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USING THE DELAYED FEEDBACK TO CONTROL THE VIBRATION OF

THE AUTO-PARAMETRIC DYNAMICAL SYSTEM?"



Zhao Yan-ying™?, Xu Jian*
*( School of dircraft Engineering, Nanchang Hangkong University, Jiangxi 330063, China)

(School of Aerospace Engineering and Applied Mechanics, Tongyi University, Shanghai 200092, China)

Abstract: The delayed feedback control is applied to suppress the vibration of the primary system in an
auto-parametric dynamical system. The multiple scale method is employed to obtain the range of the
saturation control when the system is excited by the harmonic vibration. The delayed feedback control is
used to control the vibration of the primary system when the system is in saturation control. The effects of
the gain and delay on the vibration suppression of the primary system are analyzed. The results show that the
vibration of the primary system can be suppressed at some values of the gain and delay. As the delay varies
for a fixed gain, it is seen that the vibration of the primary system can be suppressed at some values of the
delay. There is a “maximum vibration suppression point” at these values of delay, where the amplitude of the
primary system can be suppressed to a minumum value. As the gain increases, the performance of the
vibration suppression is improved at the “maximum vibration suppression point”. It implies that if the

suitable delay and gain are achieved the vibration of the primary system almost could be suppressed to zero.
Key words: delayed feedback; saturation control; auto-parametric dynamical vibration absorber; vibration

suppression
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