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A Study on the Measurement Characteristics of Cylindrical Type
Capacitive Transducers to the Roundness Errors of Rotor for
Magnetic Bearing

Sang-Ho Lee,” Sung-Cheon Jung,* In-Bae Chang** 'and Dong-Chul Han***

ABSTRACT

The sensing characteristics of the non-contact type displacement transducers can affect the
performances of the magnetic bearing systems when they support the rotating shaft. The
probe type displacement sensor detects not only the displacement of the rotor at the sensing
position but also the surface irregularities of the rotor such as surface roughness and round-
ness errors, If there exist such measuring errors, the magnetic bearing can not apply proper
forces against the rotor displacements for the detected signal is the input to the magnetic
bearing controllers. The cylindrical shape capacitive transducer can detect the rotor displace-
ment by the integral sum of the charges which are formed between the sensor plates and
rotor so that it can reduce the detecting errors induced by the surface irregularities of the
rotor. By theoretical analysis, we compared the sensing characteristics of the cylindrical shape
capacitive transducers for the rotors that have some sinusoidal irregularities with that of the
ideal probe type displacement transducers.
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Fig. 1 Perspective view of the magnetic bearing and
sensor plates
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Fig. 4 Orbits of the geometric center of rotor
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Table 1 Analysis data of the rotor

Case ;-&Sm;y :nt;lte Rca){d?u; V\lfgge. ‘ANI::: R;Iugh Izomug;L
[um] | [deg] | [mn] | [um]) | [em]
1 )10 4 | 20| 0 0 0 0
2 10 | 45 | 20| 2 | 10 0 0
3 | 10| 4 | 20| 3 [ 10{ 0 0
4 | 10| 4 | 20| 4 | 10| 0 0
5 | 10 | 45 [ 20| 5 | 10| 0 0
6 | 10 | 45 | 20 | 2 | 10 | 53| 3
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Fig. 6 Orbits for elliptic rotor
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Fig. 7 Orbits for triangular rotor
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Fig. 9 Orbits for pentagonal rotor
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Fig. 10 Elliptic rotor with surface roughness
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