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Nonlinear dynamic characteristics of rubbing phenomenon in rotor dynamics are investigated

experimentally and numerically. Rubbing phenomenon occurs when rotor contacts with stator during

whirling and causes the large amplitude of vibration, high whirl frequencies, and possibly catastrophic

failure. Rubbing has various types of forward whirl, backward rolling, backward slipping, and partial

rub depending on the system parameters of rotating machinery and running speed. Experiments are

performed for forward whirl and backward whirl. And numerical analysis are conducted to explain the

changes between backward rolling and backward slipping. Experimental and numerical results show

that the types of whirling motion depends on the friction coefficient between rotor and stator and the

eccentricity of rotor.
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Table 1 Parameters of experimental apparatus
Parameters Casel | Case?2
Shaft radius(mm) 4.0 4.0
Clearance (mm) 9.45 0.50
Rotor mass(kg) 0.944 0.944
Rotor natural frequency (Hz) 23 23
Rotor loss factor 0.06 0.06
Stator mass(kg) 0.874 0.874
Stator natural frequency (Hz) 76 76
Stator loss factor 0.12 0.12
Eccentricity (kg+m) 0.00613 | 0.00613
(Case 1: Aluminum stator, Case 2: Acryl stator)
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