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Development of Ultrasonic-Optical Fiber Sensor and its Applications
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ABSTRACT

The outstanding mechanical property of optical fiber and the merits of acoustic emission sensing technique are unified
for novel sensor system. The generated ultrasonic wave from piezoelectric generator are propagated along the optical
fiber and also sensed. The propagated wave can be influence by external pressure on the optical fiber or environmental
circumstance. The optical fiber sensor using ultrasonic wave has advantages compare with existing sensor system. In
this study, the sensitivity of the optical fiber sensor is experimentally investigated. As the applications of the optical
fiber sensor system using piezoelectric ultrasonic waves, the point load on the optical fiber is measured and the
monitoring system for the void fraction of two phase flows is developed. The experimental results show the linear

relationship between sensed voltage and void fraction.
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C , =group velocity of longitudinal wave
FE = Young’s modulus
P =density

[, =resonance frequency of piezoelectric transducer

Y,| =transversal elasticity under constancy of electric

field
o = Poisson’s ratio

V =sensed voltage in optical fiber sensor
VF =void fraction
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Arbitrary function genevator

PZT amplifier

Piezoelectric generator of ultrasonic wave

Optical fiber guide

Piezoelectric receiver

Digital oscilloscope
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Yﬁ (Transversal elasticity) 6.2x10'"° N /m?
p (Density) 7.5x10%kg/m?
o (Poisson’s ratio) 0.34

Ixwxt 10x 3 x 0.4 (mm)
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