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The Design and Performance Verification of Collocated Capacitance Sensor for Magnetic Bearing

. | 25 of s
5 7DC>-LJ

=)
FME ME

e

Aty gt 7) A A s
"ML thetY 7] A A 8 TERC-ACT

A E TSt 7] A A A s

ABSTRACT
The design and performance verification of collocated capacitance sensor system for magnetic bearing is presented.
Noncoilocation between actuators and sensors may cause unstable rotor behavior. The capacitance sensor is not affected
by magnetic field . PCB type capacitance sensor is installed between magnetic bearing poles. so, collocation of sensors and
actuators can be achieved. Experiment of sensor’s static and dynamic characteristics is conducted. Modeling of the rotor
system supported by magnetic bearing is made. And performance comparison between simulation and experiment is

showed.
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Fig. 2 Draft of collocated capacitance sensor
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Fig. 9 Experimental set-up for magnetic bearing control
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Appendix : Modeling & controller parameters

Equivalent mass of rotor : M=0.5951 kg

Gyroscopic term : G=4.2994 Ns/m

Effective rotor length : /=133 mm

Location of ball bearing from C.M. of rotor : /;=90.7mm
Position stiffness : K,=172000 N/m

Current gain : K=121.3 N/A

Proportional gain of PD controlier : K,=3400
Derivative gain of PD controller : K,/=3



