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An Inductive Position Sensor for Self-sensing Magnetic Suspension System

H. J. Yoon(Mecha. Eng. Dept. YSU), S. H. Lee(Mecha. Eng. Dept., YSU), Y. S. Back(Mecha. Eng. Dept.,YSU)

ABSTRACT

The magnetic suspension system is used in many areas, because it has great advantages, such as no friction, no noise, no
lubrication and so on, but it is a unstable system in natural. It must have a feedback control with the position is measured for
a stable levitation. There are an eddy-current sensor, a capacitive sensor, an inductive sensor, and an optical sensor with a
laser as the sensor which measures displacements without contact. Among them, an inductive sensor is made with lower price
than others. And it has a good linearity. In this paper, a magnetic circuit leads a linear equation between an input as a
displacement and an output as a voltage. Experiments establish that voltage change according to displacement is linear.
This paper presents the preliminary study of an inductive position sensing for self-sensing magnetic suspension system.
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‘R : Relutance @ : magnetic flux

N : coil turns I1: AC current

Fig. 1 Equivalent magnetic circuit and flux pattern in the

air gap.
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Fig. 2 Photograph of experimental setup with magnetic

suspension system and laser displacement sensor.
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Fig. 3 Change rate of output voltage with respect to
displacement.
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Fig. 4 Output voltage according to frequency.
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Linear curve fitting of response at 20kHz
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