Vibration Control of a Cantilever Beam with Time Delay State Feedback
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The primary and subharmonic resonance of order one-third of a cantilever beam under state feed-
back control with a time delay are investigated. Using the method of multiple scales, we obtain two
slow flow equations for the amplitude and phase. The first-order approximate solution is derived and
the effect of time delay on the resonance is investigated. The concept of an equivalent damping,
related to the delay feedback, is proposed and an appropriate choice of the feedback gains and the
time delay is discussed from the viewpoint of vibration control. The fixed points corresponding to
the periodic motion of the starting system are determined, and the frequency-response and external
excitation-response curves are shown. Bifurcation analysis is conducted in order to examine the sta-
bility of the system.
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