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Acoustic Sensitivity of Interferometric Fiber-Optic Mandrel

Hydrophone using Orthogonal Design

Shen Shuai Zhou Hongpu Zhang Min Liao Yanbiao
(Fiber-Optic Sensors Laboratory, Department of Electronic Engineering, Tsinghua University, Beijing 100084, China)

Abstract A L, (3') orthogonal test is designed to investigate the effect of the room between the tube and the
mandrel and the tension pulled on the fiber on acoustic sensitivity of interferometric fiber-optic mandrel hydrophone.
Experimental results show that the room of air cavity and the tension pulled on fiber do not have much influence on
sensitivity which can not be considered under the condition that the fiber and tube are fully coupled.
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Table 1 Factors and levels used in orthogonal design

Thickness of elastic Thickness of air Length of sensing
Fiber tension /N ]
tube /mm cavity /mm fiber /m
Level 1 2.0 0.4 1.2 8.5
Level 2 2.3 0.7 1.5 7.5
Level 3 2.6 1.0 1.8 6.5
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Table 2 Orthogonal design and experimental result analysis

Thickness of Thickness of air Fiber Length of sensing Acoustic
elastic tube /mm cavity /mm tension /N fiber /m sensitivity /dB (re rad/pPa)
1 2.0 0.4 1.8 7.5 —140.8
2 2.3 0.4 1.2 8.5 —141.8
3 2.6 0.4 1.5 6.5 —144.0
4 2.0 0.7 1.5 8.5 —139.3
5 2.3 0.7 1.8 6.5 —143.1
6 2.6 0.7 1.2 7.5 —143.0
7 2.0 1.0 1.2 6.5 —140. 5
8 2.3 1.0 1.5 7.5 —142.2
9 2.6 1.0 1.8 8.5 —142.6
K, —420.7 —426.7 —425.3 —423.7
K, —427.1 —425.4 —425.5 —426.0
K; —429.5 —425.3 —426.5 —427.6
K, —140.2 —142.2 —141.8 —141.2
K, —142.4 —141.8 —141.8 —142.0
K, —143.2 —141.8 —142.2 —142.5
R 2.9 0.4 0.4 1.3
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Fig. 1 Acoustic sensitivity-frequency response curve of Fig. 2 Influence of factors and levels on
fiber-optic hydrophone acoustic sensitivity
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