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The Influence of Assembling Errors on the Performance of the
Rotor Supported by Active Magnetic Bearings
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Abstract

Magnetic bearing is the machine element that supports the shaft without mechanical contact
using the magnetic force induced by permanent magnet or electromagnet. Active magnetic
bearing system is composed of sensor, controller, power amplifier, and electromagnet. If all the
elements were ideal, shaft position could be controlled to sensor resolution. Because each ele-
ments in real system have mechanical and electrical losses and nonlinearity, it is impossible to
attain the desired performance using general control algorithm. So far it has been studied on
improvement of the control algorithm or the electric characteristics of each elements. Another
factors to affect shaft behavior are the manufacturing errors due to machine work, and assembi-
ing errors due to accumulate manufacturing errors and asymmetric bolting. This paper describes
that the shaft behavior due to assembling errors of the radial magnetic bearing. In view of the
results so far achieved the aséembling errors of the radial bearings do not affect the rotational
accuracy of the shaft. But when the amplitude of the assembling errors increasees over the certain
value, the bearing can not support the shaft properly.
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Table 1 Specifications of 4 axis active magnetic bearing system

Pole face area of manget 96 mm?®
Air gap of the radial bearing 0.5mm
Number of coil turns 300
Half pole angle 22°
Bearing length 10 mm
Diameter of the radial magnetic bearing 60 mm
Diameter of the shaft 30 mm
Mass 1.89 kg
Gap sensor gain 5000 V/m
Voltage gain of power amplifier 0.96
Time constant of power amplifier 0.0014s

y-directional bias current of brg. I

Upper:0.55 A, Lower:0.25 A

y-directional bias current of brg. II

Upper:0.54 A, Lower: (.26 A

x-directional bias current

0.4A
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