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Mechanical Improvement of Active Magnetic Bearing system Controlling levitation and vibration of an elastic rotor
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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. Stable levitation of the rotor is achieved by using simplified flexible
rotor-Active Magnetic Bearings system model, a designed local jerk feedback control system, and a phase-lag
compensator. But the 2nd mode was not enough suppressed. In order to suppress the 2nd mode, change of the
shape of the rotor and verification of its effectiveness are carried out. 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.1 Schematic diagram of designed flexible rotor o

Fig.2 diagram of designed magnetic bearing device
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Tablel 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

42 NrFEENIERS

FEETOTF LITIIRRTY L7228, RE B REE T oo Y- —R
PEDRFI, & Z CHLFHEALIE 2F (Phase Lag Compensator,
PLC) Z# AL, Y—REWEDm EaBig LY.

43 MNaHEET—H LT 4 — K3y 7 il

MxEE e — V7 0 — K3 7 |4 (Local Jerk
Feedback Control, JFB) “?® 7 1 v 7 #iX% Fig.4 |27~

BN IO EONENEANTIE L, BHADT

u{}nj@‘ it ) &?‘5 ANTIBENLTH DT *lﬁl
% [ A Y 1 N ) 1 3 SO 1 -
MxRWEEES., T LT, BrE#HREIZEL-T %%ﬂé%
EIZZENZNHIEN 7 A v 2T VAT LOHEEITS . 72
B, BT 1R

>
ST A*

5 o N
LJ W

Fig.4 Block diagram of control system
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Fig.5 Block diagram of the closed-loop system among
experimental system
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Fig. 6 Steady root locus plot
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Fig.7 Frequency response in levitation
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Fig. 8 Modal shape
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Fig. 9 Pattern of changing rotor shape
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Fig. 10 Modal shape of 2nd-mode
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