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Stability Analysis of Active Vibration Control System Involving
Double Time Delays
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Abstract: The periodic solution of the active vibration control system involving double time de-
lays is solved using the incremental harmonic balance method (IHB). The stability analysis of the
periodic solution is carried out following the Poincare theorem. The system stability regions with
respect to time delay and feedback gain are obtained, and the variation of the stability regions
with the time delay and the feedback gain is investigated. The results show that the influence lev-
el of the two time delays on the system stability region is determined by the relative magnitude of
the two feedback gains. The system always keeps stable state when the time delay and the feed-
back gain get matched, which provides evidence to the control strategy design of time-delayed
feedback.
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