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Nonlinear Resonances and Self-Excited Oscillations of a Rotor Due

to Impact in Radial Clearance of Bearings
(Entrainment and Combination Oscillation at 1/2 Order Subharmonic Resonance)
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Oscillations around 1/2 order subharmonic resonance are investigated in a rotor system with a
radial clearance between the bearing and the casing by numerical simulations and experiments. The
following phenomena due to impact in the bearing are found: (1) Combination oscillations of [ps
—ps=w] and [3p,—ps=2w] occur in lower speed range of +(1/2)w resonance. (2) Entrainment
phenomena occur in the speed range of +(1/2)w resonance. (3) Oscillations of @ —ps occur around
the speed range of +(1/2)w resonance with self-excited oscillation of ps. Furthermore entrainment
phenomena and coupling between self-excited oscillation of p, and oscillation of w-p, are explained
theoretically by a similar self-sxcited and forced oscillation model of nonlinear van der Pol’s
equation.

Key Words: Rotor, Impact, Radial Clearance, Nonlinear Resonance, Entrainment, Self-Excited
Oscillation, Subharmonics, Combination, van der Pol’s equation
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Fig.11 Response curve and frequency diagram of 1
DOF system (Theoretical analysis)
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