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The echo reduction of an underwater vessel is one of the major concerns of its
concealing problem. Recently, using scatterers in the doubly periodic distribution
has attracted enormous interest. This is because of their relatively good performance
and the ability to tune in the effective frequency range. In this study, a model of an
acoustic echo reducing coating with internal scatterer cavities is considered.
Subsequently, the major parameters that affected the acoustical performance of the
layer, such as the size, the number and the location of cavities along with the
thickness, for two types of spherical and cylindrical cavity geometries, were
analyzed and presented. The results showed that in the layer, the larger the cavity
size, the greater the echo reduction effect. Regarding the lattice constants,
considering the smaller one, decays the echo reduction. However, will increase
transmission loss. Also, the location of the cavity, if close to the wave entry plane,
demonstrates a better echo reduction effect.
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Attenuation coefficient

Sound Speed
c* Complex Wave Speed
G Longitudinal Wave Speed
C; Transverse Wave Speed
ER Echo Reduction
E* Dynamic Elastic Modulus
E' Elastic Storage Modulus
E" Elastic Loss Modulus
FEM  Finite Element Model
f Frequency
G* Dynamic Shear Modulus
G' Shear Storage Modulus
G" Shear Loss Modulus
k Wave number
p Acoustic Pressure
Do Acoustic pressure Amplitude
12 Incident Acoustic pressure
pr Reflected Acoustic pressure
Dr Transmitted Acoustic pressure
PL Power Loss
R, Reflection coefficient
TL Transmission Loss
T, Transmission coefficient
Z Impedance
Z; Impedance of i"" Medium
a Absorption coefficient
n Loss Factor
A Wave Length
v Poisson Ratio
p Density
b0 Initial Phase
W Angular Frequency

OB 5lg wals' -7

' Non-axisymmetric
2 Rho-C rubber

3Abaqus/CAE 6.14-1, Build ID: 2014 06_05-
02.41.02134264@Dussault Systems, 2014
*Acrylonitrile Butadiene Rubber
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