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Fabrication and Performances Tests of the Optical Fiber Position Sensor for
Application to Spindle State Monitoring

Woo-cheol Shin*, Jun-hee Hong', Chan-gyu Park’

.
L

Abstract 1ﬁ

a magnetic bearing spindle system using the sensors.

Magnetic bearing(Z}7] #joi=])

This paper presents fabrication techniques of the optical fiber position sensor for spindle state monitoring. These
include selection of components such as optical fibers, a laser-diode, a photo-diode, and op-amp IC of the signal
process circuit. We also describe electric runout problem. The fabricated sensor has a linearity of 1.7% FSO in the
air gap range 0.1 ~ 0.6mm, a resolution of 0.37zm and a bandwidth of 6.3kHz. Finally, we have successfully operated

Key Words : Spindle state monitoring(5+% Ael} U ] &), Optical fiber sensor(ZZ}o]H AlA}), Electric runout(7]2] Hols),
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Fig. 1 Schematic of an optical fiber sensor
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Fig. 2 Schematic of the optical fiber probe
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Laser-diode module

Optical fiber SMA connector

@

Photo-diode module

/

Optical fiber SMA connector
(b)

Fig. 4 Connections of an optical fiber (a) with a laser-
diode module, (b) with a photo-diode module
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Fig. 5 Schematic of signal processing circuit of the optical fiber sensor
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Fig. 6 Experiment setup for detecting runout signal
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Fig. 7 Measured time behavior of the sensor output
signal according to spindle rotation
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Fig. 8 The cause of the electric runout

Table 1 Ra values and machining of each standard surface
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Fig. 9 (a) Flat surface roughness standard, (b) Sensing
results of flat surfaces
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