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Fig. 1 Model of a piezoelectric beam subjected to axial excitation
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Fig. 2 Stability region of parametrically excited piezoelectric beam

with different time delay
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Fig.3 Stability region of parametrically excited piezoelectric beam

with different control gain
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PARAMETRIC RESONANCEOF PIEZOELECTRIC BEAMS
WITH TIME-DELAYED FEEDBACK™

Peng Jian'"  Li Luxin' Ma Jianjun2
(1. School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)
(2. College of Civil Engineering, Henan University of Science and Technology, Luoyang 471023, China)

Abstract The primary parametric resonance of the time-delayed velocity feedback control on piezoelectric beams
under axial excitation is studied. Based on Hamilton principle, the parameter vibration equations of the controlled
piezoelectric beam are obtained. The multi-scale method of the nonlinear vibration is used to study the subhar-
monic primary parameter resonance on the piezoelectric beam, and its stability regions are examined. The numer-
ical example is given to investigate the effects of time delays, control gain and axial force on the stability region
and obtain the time history curves of the primary parametric resonance on piezoelectric beams. The results show
that the increase of time delay leads to the reduction of the axial force of the system, while the control gain exhib-
its opposite effect. Moreover, with the increase of the axial force, the active damping increases in a certain

range, and the time-delayed feedback can effectively reduce the response amplitude.

Key words piezoelectric beams, time delay, stability, parametric resonance
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