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Design and Performance Evaluation of the Optical Fiber Position Sensor
for the State Monitoring of a High Speed Spindle

Jun-hee Hong*, Chan-gyu Park”, Woo-cheol Shin‘, Dong-ju Lee™

| Abstract

L

i

we evaluated performances of the sensor.

This paper is focused on practical applicability of the optical fiber sensor considering the machine center which is going
to use them. Optical fibers may be fluctuated because the machine center operates as column moving type. This causes
distortion of the sensor output signal. To reduce this problem, we have improved the sensor structure and its bracket. And
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Fig.l Appearance of waving optical fibers due to

column moving type machining center
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Fig. 2 Reform of optical fiber sensors
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Fig. 3 Replacement of optical components of the
optical fiber sensor
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Fig. 4 Photograph of the optical fiber
sensor assembly into a spindle system
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Fig. 5 Schematic of the advanced signal processing circuit for an optical fiber sensor

- 395 -



4. ¥s @l

A7) AzR Fupolw WA 45 Hed F
2 N2 BT FUT 27 st Bk

4.1 48y

2 dFE 53 AZRE Fuoly MAe #HA=
Ay dlojglel A3 JHL Fig. 694 HAF
T 9tk Mo AWAL 1.7% FSOL 2 HrHE g
ool 39 ZHRE F7 347mme] N ¥

7} Ao},

7
experimental data /”
64 Liner fit of experimental data e

5

-
!

Sensor signal (Volt)
[
!

o
5

v T T v T y
0.1 0.2 03 0.4 0.5 0.6
Air gap (mm)

Fig. 6 Sensitivity curve of the optical fiber sensor
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Fig. 7 Noise in output signal
of the optical fiber sensor
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Fig. 8 Frequency response of the optical fiber
sensor
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Fig. 9 Experiment setup of the magnetic bearing
spindle system
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(a) Commercial eddy current sensor application
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(b) Manufactured optical fiber sensor application

Fig. 10 Comparison of rotation response
according to sensor type
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