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A Study on the Performance of Optical Fiber Displacement Sensor for Monitoring

High Speed Spindle according to Properties of Optical Fiber

Chan-Gyu Park*, Woo-Cheol Shin’, Wan-Sung Pea’, Jun-hee Hong™, Dong-ju Lee"

I Abstract j

Key Words :  high speed spindle, optical fiber sensor

To make high speed spindle system work properly, sensors with outstanding resolution and dynamic characteristics are
essential. An optical fiber displacement sensor is based on simple principles. Electrical signal responds to the optical flux
change due to the displacement change between a target and a sensor probe. In this paper, the performance of optical
fiber displacement sensor has been investigated according to properties of optical fiber. Firstly, optical loss has been measured
before and after polishing optical fiber endface. Secondly, allowance of optical fiber bending has been tested. thirdly sensitivity

and linear range of the sensor has been found out according to the shape of cross section of optical fiber.
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Table 1 Optical power loss rate
Optical Loss
power(mW) rate(%)
After Cutting 4.92 36

After Sym Polishing 493 36

After 3ym Polishing 5.01 35

After 1ym Polishing 497 35

After 0.3;m Polishing 5.16 33

Table 12 8 &4

Egutoluo A ZA
92 B2 AL 39
S FAE £ Ak

O

ueh Hed

3.2 uolH2| 58 [E B

Ypolw WA Y 14 23 AAde] H§ A UAY B
sols o] e A4 29 AT FPE DAY ¥
olui7t WY g 71Zoz Homa Uehts A4 2
A9 Wsh BAS fig. 60 UshhE £ 7 3¢, Yo
0|87} 90°HOI Al F9 @)t 180°HeiAE A2(0) o
4 22t 2T o714 RE 35 WAL Uehich
fig. 7& Solu{#7 Immeo| BAY Sekrg Fatoluo)
P 25 wAo) g3 A4 28 ALY WHE TF w0l
P8 Qg /1ZoR AYROE U Yt 28
2740] S0mm ol Wt T A BE A H4Y vt

- 387 -



frAFSHA Ughe o 28 {Hof 20mm7ka] A9 10%o] 4
9 Az Z4E 2 20mmoldtiig FAF £4& U
B, FE o] FolAE ()3 4% ()B4 A

d}
7| A YebdE 18Y 5+ Ao

Optical Fiber

(a) (b)
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Fig. 10 Sensitivity of optical fiber sensor
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Table 2 Linear range and sensitivity of type A, B, C, D

Type | Linear range(mm) | Sensitivity(V/mm)
A 0.6 1.62
0.5
B 0.25 33.08
C 0.65 5.71
$1.0
D 0.15 21.70
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