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Fig. 1 Theoretical model of a hinged-hinged flexible beam

subjected to harmonic axial excitation
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TIME-DELAYED FEEDBACK CONTROL OF A HINGED-HINGED
FLEXIBLE BEAMUNDER PARAMETRIC EXCITATION "

Peng Jian" Zhang Gai Li Luxin
(School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract The time-delayed feedback control of a hinged-hinged flexible beam under parametric excitation are
investigated in this paper. Based on multiple scales method, the nonlinear principal parametric resonance of a
hinged-hinged flexible beam with time-delayed state feedback are obtained. The influences of the time delay, the
feedback control gain and the nonlinear coefficient on the nonlinear main parametric vibration response of the sys-
tem are investigated. Moreover, the variation of the main parametric response with the control system parameters
is obtained. The results show that with the increase with the feedback gain, the system response amplitude is sig-
nificantly suppressed. Therefore, through selecting appropriate control system parameters, the efficiency of vibra-

tion control can be improved.

Key words time-delay feedback, primary parametric resonance, flexible beam, vibration control, sta-

bility
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