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Abstract

The nonlinear vibrations control of a verticallypported Jeffcott-rotor system is investigated wathi
this article. A modified version of the controlldsased on the saturation phenomenon is connecttx to
system via quadratic coupling nonlinearity. Timdage in the control loop are included in the coessd
model to explore their influences on the controfierformance and stability chart. Asymptotic anesyare
sought to obtain an approximate solution to thestdelayed differential equations simulating the l&ho
system dynamics. Bifurcation control is conducteg rheans of bifurcation-diagrams. The analyses
illustrated that the proposed controller can sugpithe system vibrations effectively, but the systeay
lose its stability via Hopf bifurcations if time-dgs exceed a specific value. The limits of thectidelays at
which the system solution remains stable have lietermined. Then, the acquired results are sinailate
numerically by utilizing theODE45 and DDE23 Matlab solvers. The nature of the system motion is
analyzed by constructing Poincare-map, frequenegispm, and whirling-orbits. The numerical results
showed that the system has chaotic and quasi-pemaations in addition to the periodic ones. Fipathe

optimal control parameters are reported and a casgrawith recently published articles is included.

Keywords  Jeffcott-rotor, Saturation phenomenon, Time-delays, Hopf-bifurcgti®eriodic, Quasi-
periodic, and chaotic motions, Poincare-map, fraquespectrum.

Nomenclature

q1,4,,G, Dimensionless displacement, velocity and accetamadf oscillations ag; direction.

q2,9,, 4, Dimensionless displacement, velocity and accelamadf oscillations ag, direction.

qs,qs,G; Dimensionless displacement, velocity and accetamatf the controller that connectedgto
direction.

q4,44,G, Dimensionless displacement, velocity and accelamatf the controller that connectedds
direction.

Uy, Uy Dimensionless linear damping coefficients of Jetfcotor system.

Us, Ua Dimensionless linear damping coefficients of sdtarabased controller.
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