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4-Axis Decentralized Control of Magnetic Bearing |
Equipped with Collocated Capacitance Sensor
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ABSTRACT

This paper presents the development of a collocated capacitance sensor and its application to the decentralized

PID controller design for 4-axis magnetic bearing system. The main feature of the sensor is that it is made of a

compact printed circuit board (PCB) so that it can be built into the actuator coil of the magnetic bearing unit. The

signal processing unit has been also developed. Then, decentralized PID controller is designed using simplified rotor

system model. Finally, the experimental results on the performance of the collocated sensor based decentralized PID

controller for a magnetic bearing rotor system is presented.
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Fig.2 Detail geometric dimensions of the sensor plate(unit : mm)
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Fig.5 Schematic of the 4-axis magnetic bearing

control experimental sct-up
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Appendix : Model & PID Controller Parameters

Rotor Mass: m=1.03kg

Rotor inertia of moment : ./=0.0028 kgm’, J,=1.43x10"kgm®
Bearing location from C.M. : L)=31mm, I,=4lmm
Positional stiffness : Kuy1=2.25x10°N/m, K;3=2.23x10°N/m
Actual current gain : K, =248 N/A, K,=174N/A
Proportional gain : K,,=1500 A/m, K,,=2400 A/m

Integral gain : K;;=3000 A/m-sec, K;;=5000 A/m-sec
Derivative gain : K;,=1.0 Asec/m, K= 1.7Asec/m



