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Abstract

The magnetic levitation system is utilized in the magnetic bearing of high-speed
rotor because of little friction, no lubrication, no noise and so on. The magnetic levitation
system need the feedback controller for the stabilization of system, and gap sensors are
generally used to measure the gap. The use of gap sensors brings out the increase of the
number of troublesome, and the decrease of the control performance because of the
dislocation between the measurement point and the control point.

This paper presents the design of the gap estimation circuit for the sensorless
method proposed by authors in the magnetic levitation system. We made the gap
estimation circuit which was composed of both the superposition circuit and the
measuring circuit. And we investigated the validity of the usefulness of the proposed
sensorless method in the magnetic levitation system through results of actual experiment.
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Fig. 1 Block diagram of the proposed self-
sensing levitated control system
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Table 1 Specifications of the laser sensor

| Model ! LB-72
Stand-off distance | 40 [mn]
Measurement range| *10 [mn)

Laser Semiconductor Laser
Spot diameter 1.0 [mm]
Linearity 1 [%] of F.S

2 [gm] (60.0 [ms])
15 [gm] ( 2.0 [ms)
50 [gm] ( 0.15[ms])

30 [mm] to 50 [mm)

Resolution

Zero point
adjustment range
Span adjustment
range

0.4 [V/un] £30[%])

DC~3 [kE] (at 0.15[ms])
DC~200 [Hz] (at 2.0 [ms])
DC~6 [Hz] (at 60.0 [ms])

4000 [ix]
DC 12 to 24 {V] = 10[%]

Response speed

Operating
illumination
Supply voltage
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