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Jerk feedback controller for Active Magnetic Bearings supporting an elastic rotor
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*Tasuku Kamekawa®, Hirokazu Tomono®, Hiroyuki Fujisaki’, Masamitsu Shiga?, Toru Watanabe®, Kazuto Seto*

This paper presents a novel modeling method and a control system design procedure for a flexible rotor with
many elastic modes using active magnetic bearings. Using previous controller, the flexible rotor can be levitated,
while its stability is insufficient. By using simplified flexible rotor-Active Magnetic Bearings system model, we
designed a local jerk feedback control system and stability analysis by using root locus is carried out. By using
local jerk feedback controller, stable and solid levitation and significant vibration suppression effect is achieved.
Using the controller, revolution experiment is succeeded in low speed revolution. The target of our research is to
let the rotor rotate passing over the 1st and the 2nd critical speeds caused by flexible modes.
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Fig.2 diagram of designed magnetic bearing device
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Tab.1 Parameter of flexible rotor

1st mode | 24.8[HZ] | 2nd mode ‘ 73.2[H7]

3rd mode | 127[Hz]
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Fig.3 Time Response
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Fig.4 Bode diagram of compensator
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Fig.5 Frequency response of PLC
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Fig.6 Block diagram of control system
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Fig.7 Block diagram of the closed-loop system among
experimental system
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Fig.8 Frequency response in levitation
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Fig.9 frequency response in revolution
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