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The Effects of Eddy Currents and Hysteresis
on the Performance of Inductive Position Sensor
for Magnetic Bearings

Myounggyu Noh, Min-Kyoung Jeong
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Abstract

The performance of an inductive position sensor is described by the accuracy and the dypamic
characteristics of the sensor. Both of these performance indices are affected by magnetic hysteresis and
eddy currents. In this paper, a model of an inductive sensor is presented. This model includes the
effects of hysteresis and eddy currents. Computer simulation shows that the sensitivity of the sensor is
greatly affected by hysteresis and eddy curmrents. Repeability error increases with hysteresis and eddy
currents effects. Results also show that eddy currents influence more on the sensor performance than
hysteresis does. To reduce the effects of hysteresis and eddy currents, the sensor should be made out
of thin laminations with high resistivity.
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Schematic of an inductive sensor
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Fig. 2 Magnetization curve of silicon iron
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Fig. 3 Eddy currents are generated when the flux is changing over time
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Table 1 Sensor specifications

Core material Silicon Iron (SiFe)

Pole width 3.175mm

Stack thickness 6.5mm

Nominal air gap 0.5mm

Coil turns per pole 120

Switching frequency 20kHz

Supply voltage 48V
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