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Development of Sensor
for Magnetically Levitated High Speed Spindle System

Woocheol Shin , Dongju Lee, Junhee Hong, Myounggyu Noh

ABSTRACT

In a high speed spindle system, it is very important to monitor the operation of the spindle to prevent
catastrophic damage to the system. Widely used sensors for monitoring are eddy-current and capacitive types.
These sensors provide high accuracy of monitoring, but their steep prices lead to expensive high speed spindle
systems. The main goal of our research is to develop technology for producing high speed spindle system
utilizing magnetic bearings. As active magnetic bearings require position sensors for feedback control, a
noncontact position sensor is being developed as a part of this main goal. Once developed, it will contribute
to affordable high speed spindle system. This paper describes the selection process of the sensor types and the
design of the driving circuit. We also report the experimental results that characterize the static and dynamic
performances of the inductive sensor.

Key Words : Gap monitoring ("3 B2 U E &), noise (x°]Z), High speed spindle system(11 3] HF3A),
Eddy-current sensor(2}3 5 AA]), Capacitive sensor($F % 4A])
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Fig. 1 Principle of inductive sensor.
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Fig. 2 Modulation Process
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Fig. 4 A tested circuit of synchronous detection system
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Fig. 6 Sensor Probe
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Fig. 7 Schematic diagram of sensing device
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Fig. 8 Setup of dynamic testing
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Fig. 9 Static test result
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Fig. 10 Dynamic characteristic of the inductive
sensor
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