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Development of an Active Magnetic Bearing System aiming Perfect Levitation of an Elastic Long Shaft
Active Non-Contact Vibration Control of an Elastic Long Shaft by Using a Magnetic Bearing
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This paper discusses on non-contact vibration control of an elastic long shaft by using active magnetic bearing (AMB) system. An
experimental system is built. An elastic shaft is supported by two ordinaly bearings with an AMB is located in the middle of the shaft to
suppress vibration computer simulation and control experiments are carried out. As a first trial simple Proportional-Derivative (PD)
feedback controllers are applied and vibration suppression of the shaft is succeeded, as for rest shaft.

1. Frim

Wi B 13k, ko R E Ve —& 2 W5 D0
WCTHDHY. LU bEmE CREET 5 & S I3RS
BILOY v A oI TEAL CE /2. & 2 TARF
FECTITMIRLL 0.012 & 2D DORBENKE < FRNDHETO,
fEROHE D%z B LT 5.

FEATRRTEIZ I\, s 2 B ilrsz CRE L il &
TR 2 [FIRF N 2 7= 3B DT BIZFEHR TE =072
D, T ORI AN 1 T — RO L@
L7, B 1 RE— FOREITEH LW S L.
Ko THHERNL, HIHRHEN A 24 0 dilrp i 2 sz
TIFFL, Ml 3HEAS O #ilis2 C3RFd 2 X o 1 SdkE %
WE L2 >OFEBREIT-T-.

2. TR
2.1 Pk —X
KB o — % O % Figurel 12, TD/RT A—H %
Table 112, % L TE— FEORIE% Figure2 |77 |
| -
Fig.1 Schematic diagram of designed flexible rotor

Tablel Parameters of flexible rotor

Mass [kg] 2.383
Diameter [mm] 12
1st mode [Hz] 218
2nd mode [Hz] 914
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Fig.2 Modal shape
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Fig.4 Schematic diagram of designed magnetic bearings
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Fig.5 Frequency response in levitation
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Fig.6 Displacement of axis under no control
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Fig.7 Displacement of eight axes measured at 45 degree
increments
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Fig.8 Axis movement path
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