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Performance Evaluation according to Optical Power of Laser Diode of Optical Fiber

Displacement Sensor for Monitoring High Speed Spindle.

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

jl Abstract Iﬁ

This paper is to develop an optical fiber displacement sensor for monitoring high speed spindle. Proper magnitude
of optical power as well as amplification of output signal are necessary to improve sensitivity of the sensor. In thig
paper, to meet the need of improvement of the sensor resolution, we choose proper optical power and amplificationy
level through speculating on optical power of a laser diode.
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Fig. 1 Schematic of the optical fiber sensor
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Fig. 2 (a) Laser-diode package (b) Schematic
of the laser-diode driver circuit
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Fig. 3 Sensitivity curves according to magnitudes of optical
power
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Fig. 4 Output signal noise according to magnitudes of
optical power
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Fig. 5 Comparison of output signal noises in case laser
diode is ON and OFF

33 ¥M 85

AX Y] Fafed AM0) Zert a1 SRS 0|27t A4S
& FoRIk AT SE710) ot 3L AN =g 24T
7 3out kol2 FEE P PIBIEE AN Eafsole I
7EA) £ gtk E3 2859 A7) AeAR|EE 249
ZA5EG0l o3l A=l ok £ =22 574 WA HA
Imm 3= < o) X 28 10VE QA 2485
w2 o|Z FEZ FHISIA] Ghs Akl ol AT $EE
SRIZATLEH 7|EY ko2 A7IE B0l 2HE 7HHLL
Axe) Bafed FIEt

34 & 28 ¥

Fig. 62 % 28 124mWY ) 52 7
of T2 MM ZFEA 1EEER 2537 Sl
Z% ZARCINE ehiz gk

———

e

R 4

Sensitivity (volymmy}
------._---_’:

IR &

0 2 ‘ & 8 10 EE
Optical power (mW)

Fig. 6 Amplification level to set sensitivity to

10V/mm according to optical power of laser diode
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Fig. 7 Sensor noise in case sensitivity was set to 10V/mm by adjusting
optical power of laser diode and amplification of output signal
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