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A Study on the Sensorless Realization of Magnetic Levitation System
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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 sensor easily goes into troublesome caused by sensor
failure discord between the measurement point and the control point etc. This paper presents
the design of robust stabilizing controller by H., control theory using the sensorless method

proposed by authors in the magnetic levitation system . And we investigated both the
validity of the designed controller and the usefulness of the sensorless magnetic levitation
system through results of actual experiment.
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Table 1 The nominal value of the magnetic
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Table 2 Specifications of the laser sensor

Model LB-72
Stand-off distance 40 oo
Measurement range *10 mm

Laser Semeconductor laser

Linearity 1 % of F.S
Resolution ZM(GS%IZ;)('(),1155III:1“5()2mS).
Zero point

adjustment range 30 mn to 50 mn

Span adjustment

0.4V/mm*30%
range

DC~3kk(at 0.15ms) -3db
DC~200Hz(at 2ms) -3db
DC~60Hz(at 60ms) -3db

Response speed

Operating
illumination

4000 Ix
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Fig. 6 The measured response by the
sensor and the sensorless method
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