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Analysis on Amplitude Catastrophe Control Strategy for
Rotor System with Nonlinear Stiffness
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Abstract ; The frequency response equation of the rotor system with nonlinear stiffness was deduced by using
the averaging method, and the amplitude catastrophe manifold and bifurcation set were also calculated by means
of the catastrophe theory. The non-linear stiffness coefficient, the excitation frequency and the eccentricity that
caused the amplitude catastrophe of the rotor system were determined, with the help of the amplitude catastrophe
manifold and bifurcation set. At the same time the scope of the nonlinear stiffness coefficient and the excitation
frequency was provided. The control scheme that the nonlinear stiffness coefficient which produced by a auxiliary
electromagnetic support device using to control amplitude catastrophe of the rotor system was proposed. According
to the value range of the excitation frequency and the nonlinear stiffness coefficient, the design guidelines were
given for linear and nonlinear electromagnetic support stiffness coefficient, and the theoretical basis of amplitude
catastrophe control for rotor system with the non—-linear stiffness coefficient was established.
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