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Design and Evaluations of Underwater Hydrophone with
Self Noise Suppressing Structures;

— Part 1. Influence of Acostic Damping Layer Properties —
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ABSTRACT

This paper investigates the influence of material properties of the acoustic damping layer in the low noise hydrophone
designed in the previous paper. For increase of the insensitivity of the hydrophone to external noises, acoustic impedance
and damping coefficients are selected and the effects of the selected material property on the hydrophone response to the
external noises are simulated with finite element method(FEM). The results show that the damping coefficients are not in-
fluential to the structural vibration decoupling from the sensing element. On the other hand, the optimum acoustic im-
pedance of compliant layer is estimated which is smaller than | Mrayt or larger than 4 Mrayl. However polymer materials,
which are in general use for acoustic window and damping layers, is not appropriate for the compliant materials of this hy-
drophone, Therefore development of new composile materials, i.e. ceramic-polymer composite or metal-ceramic composites
efc., is required for the development of effective self noise suppressing underwater hydrophones.
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Fig 2. Effects of the Z of the dampirg layer on the piezo, voli-
age response of the model No.13 in the load case {1}
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case {1)
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Table 1. Matenal properties of inseried damping tayers in struc-
turc modified FE model No.13

Modef No. density E(Gpa) Poiss?n's damping| Acoustic Im-
o |Gegfm) | T ratio | coeff. | pedance(Mrayl} |
ST model 13 1000 | 08 | 04 | 02 | 08 |
oov oo [ v | 04 |02 L
2 B EEH R A
3 4 2
3. 16 4
6 | 64 i 8
|7 o] a1 | oes | ooa P
= 8 . - _0‘3 N |
9 1 0.5
0 o 0.7
Y 09

F24% 499 714 2 S39F 84

Tabte 2. Mechanical and acoustic properties of various polymer

Polymes Density | Young's | Poisson's| Acoustic | Damping
{kg/m?) |modulus| ratio |impedence |coefficients
o {GPa) {Mrayl)

PMMA 190 | 624 | 034 | 271 | o009
Polyethylene 960 | 255 | 04l 209 0.06
{dD)
Phenol-formalde | 1220 58 0.36 292 0.137
fhyde resine
Pofycarbonate 1190 309 039 20 0.16
Epoxy resine 1270 7.20 0.36 331 017
(RDEG/PDA) B
Epoxy resine 1205 5.05 0.38 2.86 0.183
(RGEBA/MPDA)
Polypropykne 910 4.13 0.34 1.7 0.187
Polyurethane 1008 238 0.40 20 0.25
Eccogel 1365-80 | 1060 425 0.38 25 0.6
epoxy
Dispetsion 236 1540 1.375 042 2.1 0927
rubber(Dow-C)

PMMA = Poly-Methyl Methacrylate
DGEBA = Diglycidyl Ether of Bisphenol A
RDGE = Resorcinol Diglycidyl Ether
MPDA = M-phenylene Diamine

PDA = Propane Diamine

Dow-C = Dow-Corning
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