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Modeling and Vibration control of a flexible rotor by using Magnetic Bearings
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This paper presents a new modeling method and a control system design procedure for a flexible
rotor with many elastic modes using active magnetic bearings. The purpose of our research is to
rotate the rotor for passing through critical speeds caused by flexible modes. We apply an extended
reduced-order physical model (EROM) method to a flexible rotor. The obtained model is confirmed
to be able to model can express gyroscopic effect that denotes interaction between rotation and
vibration. Besides, to levitate the stable rotor, jerk local feedback controller is introduced to active

magnetic bearings (AMB).
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Fig.1 Schematic diagram of designed flexible rotor

Table.1 Parameter of flexible rotor

mass 4.53[kg]l | moment of | 0.0018[kegm?2]
diameter | 12[mm] moment of | 0.3373[kgm2]
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Fig.2 diagram of designed magnetic bearing device
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Fig.3 Schematic diagram of an extended
reduced-order physical model and motion equation
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Fig.4 Harmonic response
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Fig.5 Block diagram
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Fig.6 Root tracks
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Fig.7 Time Response
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