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Structural optimizations of the optical fiber hydrophones with the hollow mandrel:
Part I. Effects of the foaming layer on the wave propagation and the sensitivity
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ABSTRACT

This paper describes the effects of the foaming layer on the wave propagation and the sensitivity of an optical fiber hydrophone.
All the analyses have been carried out with Finite Element Mcthod (FEM). Studied parameters are internal structure, material
properties, and thickness of the foaming layer in the AL/foaming and Nylon/foaming mandrel. The results show that, in generat,
the wave propagation in the foaming layer is reduced as the pore size is increased. In case of the foaming laycr having the porosity
less than ten % of volume, however, the internal structural influence is almost negligible. Higher sensitivity of the hydrophone
requires a foaming material of relatively low Young's modulus, and the sensitivity increases with the thickness of the foaming
layer in the mandrel with both Al/foaming and Nylon/foaming. Therefore it is destrable for improvement of the scnsitivity of the

hydrophone 1o use a compositec mandrel with thicker foaming layer that has Young s modulus of Icss than 1GPa.
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Fig.1 Schematic structures of the hollow cylinder type mandrel
hydrophone
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Table 1, Material praperties of the constitutional parts of the

hydropbone.

Material E(W' Py Densaylkg/m")  Poisson’ s Ratio
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Fig. 2 Schematic model to analyze the effect of pore size
inside the foaming layer to extemal acoustic pressure.
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Fig. 3 Variation of relative pressure vatues with size of pores relative 10
thickness of the foaming layer.
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Fig 6 Hydrophone sensilivity vs. Young s modulus (E) of the foaming
layer with the Al mandrel.
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