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ABSTRACT

This paper describes structural optimization of optical fiber-wound mandrel hydrophones with Finite Element Method
(FEM). The hydrophone is supposed to have operation frequency range of up to 10 kHz and show omni-directional sensitivity
pattern at 5 kHz. Studied parameters are mandrel geometry, molding thickness, and material properties of constitutional
parts of the hydrophone. Theoretical calculation result shows that pressure sensitivily of the hydrophone increased as either
mandrei length or molding thickness gets larger. Also higher pressure sensitivily requires a mandrel or molding material
with relalively low Youngs modulus or Poissons ratio. Hydrophone bandwidth increases either as the mandrel length
becomes shorter or as the mandrel becomes harder. The omni-directional characteristic is improved as the mandrel length
becomes shorter, at 5 kHz. With the above results, we determine the structure of an optical fiber-wound mandrel hydro-
phone which has the pressure sensitivity of 30* 10e-7 Radians/ Pa, operation frequency range of up to 10 kHz, and shows
omni-directional sensitivity pattern at § kHz.
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Table 1. Equivalent material properties of the optical f{iber
... ... Material & Geometry  E( 10° Pa ) denSiF}'.(kam?).. Poisson’s Ratio
Core 99Si0; - 1Ge0: 72.45 2202 0.17
Dia=4X10"nm
Cladding  955i0, - 5B,0; 65.14 2187 0.149
Dia. = 125 X 10%m
Jacket(1)  Si - rubber 0.0035 1050 0.4995
Dia = 187 X 10%m
Jacket{2) PMMA 1190 0.34
Dia. = 245 X 10°%m
57124  Optical fiber 1404.4 0.3417
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