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A Study on fiber-Optic Pressure Sensor Based on Photoelastic Effect
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ABSTRACT

A fiber-optic pressure sensor is fabricated with a photoelastic glass material. The optical intensity modulation equation i3
derived with the Jones matrix of optical functional components which are used in optical pressure sensor system. To remove the
influence of external pertubation along the optical fiber, a new referencing technique using two light sources is proposed. LED
with 870nm wavelength is used as light source for reference signal, and LED with 660nm wavelength is used as light source for
modulation signal. The fiber-optic pressure sensor system shows good lincarity within the pressure range of 0 to Skg/cm®. The

Brewster coetticient of the photoelastic glass material is calculated to be 3.96 x 107cm¥/kgf.
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Fig. 1. Configuration of fiber-optic pressure sensor
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Fig. 3. Structure of designed fiber-optic pressure sensor module
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1 hEvslel dg AA 28 A9 (Vr=883mV)
Table 1. Sensor output voltage due to pressure
change(Vr=883mV)

E 2 gyl did M &3 At (Vr=441mV)
Table 2. Sensor output voltage due to pressure
change(Vr=441mV)

48 (glem) | ARAE SF(VOEZAS 29 (Vi) B89 ¥(Vm/NVr) ¥ (kgt/em’) | 71840% FA(VOPAZAE 29(Vm) B9 W (V/Vr)
0 0.883 0.0875 0.099 0 0.441 0.0438 0.099
1 0.883 0.1 0.113 1 0.441 0.05 0.113
2 0.883 0.113 0.128 2 0.441 0.0565 0.128
3 0.883 0.125 0.142 3 0.441 0.0625 0.142
4 0.883 0.138 0.156 4 0.441 0.069 0.156
5 0.883 0.15 0.17 5 0.441 0.0751 0.17
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Output waveform of fiber-optic pressure sensor(X
axis:1ms/Div., Y axix:100mV/Div.)

(a) Reference signal level is 883mV

(b) Reference signal level is 441mV
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