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Fig. 1 Schematic of a beam with delayed feedback actuation
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Primary Resonance of Elastic Beams Under
Time-Delay Velocity Feedback Control
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Abstract: The vibration control of the elastic beam subjected to axial force was investigated
with the time-delay velocity feedback control method. A nonlinear control model for the piezoe-
lectric coupling elastic beam was established according to Newton’ s second law. The direct
method was employed to obtain the 1st-order approximate response of the primary resonance of
the elastic beam with time-delay velocity feedback. Then the relationship between the system
response and the control parameters was given. The results show that, multiple solutions and
jumping phenomena exist in the primary resonance response, and the large-amplitude vibration

can be effectively suppressed through regulation of the control gain and the time delay.
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