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Structural optimizations of the optical fiber hydrophones with the hollow mandrel:
Part I1. The hydrophone’ s sensitivity with the mandrel’ s geometry
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ABSTRACT

This paper describes the structural optimization of an optical fiber hydrophone that has the fundamental resonant frequency over
15kHz and the superior pressure sensitivity under 200m decp underwater conditions. First, a modal analysis of the Al/foaming and
Nylon/foaming mandrel is carried out and the performance of the hydrophone is analyzed with the Finite Element Mcthod (FEM),
the optimal structure of the mandrel is determined. The results show that the sensitivity is increased as the outer radius of the
mandrel is decreased and the length is increased. Higher seasitivity is also achicved by decreasing the inner/ouder radius ratio in
the Alffoaming mandrel and increasing the inner/outer radius ratio in the Nylon/foaming mandrel. The sensitivity with the optimal
structure of the mandrel is about 82 dB in the AL/foaming mandrel and is about 85.7 dB in the Nylon/foaming mandrcl with
respect to 1 radians/Pa, respectively. Finally, we conclude that the hydrophone with the Nylon/foaming mandrel has higher
sensitivity than that with the Alffoaming mandrel,
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Fig .1 Fundamemal resonance (requency vs. daimeter of the Al cylinder
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Fig3 Variauon of the resonance requerncy with both Lim & Dm-in of
the hollow Al. mandrel which has the Jength equal (o 1he
outside diameter.
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Fig .4 Maximum thickness of the foaming layer in the AL hydraphone
having the resonance frequencies more than or equak 1o 15 kiHz
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