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ABSTRACT

The requirement of acoustic performance about underwater acoustic material which is used in un-

derwater environment more increases. Underwater acoustic material was made by viscoelastic material

such as a rubber and a polyurethane etc. In order to increase an acoustic performance, several kinds
of inclusions were added to viscoelastic material. In this paper, acoustic modelling and analysis tech-

niques were introduced and the acoustic characteristics of underwater acoustic material were studied.

Echo reduction and transmission loss were calculated with volume fraction of inclusion

in the

material. Also the characteristic impedance and the input impedance of underwater acoustic material

were obtained and effects on the echo reduction and transmission loss of material were discussed.
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Table 1 Material properties of samples

Contents Stiff polymer| Soft polymer
Bulk modulus 9 9
of substrate(Pa) 3%10 3x10
Density of substrate(kg/m’) 1090 935
A0 6.67569 5.93978
Dynamic shear Al | 3.954x107 | 2.6618x10"
modulus coefficients | A2 9.39%107 23.613x107
A3 | 3.85x10° 4.1x107
BO | 9.792x107 | 5.251x107
Dynamic loss Bl | 59x10* | 1.9374x10™
tangent(tan delta) B 5}
coefficients B2 | 6.89x10 -6.209%10
B3 | -9.25x10° | 8.19x10°
Bulk modulus of shell(Pa) | 2.1x10° 2.1x10°
Density of shell(kg/m3) 1700 1700
Shear modulus of shell(Pa) | 1.26x10’ 1.26x10°
Loss tangent of shell 0.1 0.1
Bulk modulus of air 5 5
ot 1 atm(Pa) 1.4x10 1.4x10
Density of a1r
at 1 atm(kg/m) 1.28 1.28
Average shell fraction 2.5x107 2.5x107
Average outer shell 5%10° 5%10°

radius(m)
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