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Levitation and Vibration Suppression Experiment of Magnetic Bearings Using Acceleration Feedback Control for
an Elastic Rotor
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This paper presents an integrated control system performing levitation and vibration suppression for a
magnetic bearing (AMB) supporting elastic rotor. Stable levitation of the elastic rotor is achieved by
using PD controller. However, there is a problem with the 2nd mode of the elastic rotor appeared
notably. In previous studies, jerk feedback controller is applied that posses difficulty in tuning. In this
study, location of AMBs and the shape of the rotor are modified to solve problem as controllability
and observability. Moreover, we introduce acceleration feedback controller coupling to PD controller
and phase lead compensator in series. The effect of presented controller is verified by experiment.
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Fig 1. Schematic diagram of designed flexible rotor
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Table 1. Parameters of flexible rotor

mass[kgl 45 1st. Mode[Hz] 24.8

dimeter[mm] 12 2nd. mode[HzZ] 73.2
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Fig.2 Schematic diagram of designed magnetic bearings
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Fig.3 Block diagram of AMB component
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Fig.4 Bode plot of a loop transfer function
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(a) (b)
(a) Previous control (Jerk FB control)
(b) Acceleration FB control (PD + Phase lead)
Fig.5 Time response in levitation
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Fig.6 Frequency response in levitation
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