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Displacement Sensorless Active Magnetic Bearing Control
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ABSTRACT

An electronic circuit device is developed such that the displacement between an electromagnet and

a moving target can be estimated from the coil current measurement, and then applied to an active

magnetic bearing system. In order to levitate the shaft without using displacement sensor the stable

control gains are obtained from the linearized model which includes the gap estimation circuit.

Experimental results show that the shaft, by the estimated gap feedback, can be levitated within %6

pm positioning error.
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Table 1 System parameter

Parameter Value
mass Skg
Air gap, g 0.8 mm
No. of turns, N 400turns
Core material 3% Si-steel
Lamination thickness 0.35 mm
Pole face area, A 450 mm?
Emergency bearing gap 0.3 mm
Magnetic coil 20, 56 mH
Nominal current, Iy, /., 1.3A, 0.5A
Time constant, r, 0.36 ms
Time constant, 0.07 ms
Time constant, 0.66 ms
Time constant, 7, 5.88 ms
Time constant, r 1.11 ms
Compensator constant, a, 0.02s
Compensator constant, a. 0.005s
Current feedback gain, K, 15
Power amp. gain, K, 50
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