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ABSTRACT

This paper presents analysis results on the acoustic radiated power from the rubber-inserted flat

acoustic window of sonar dome, which is excited by pressure fluctuation of turbulent flow. Analysis is

based on the well-known RKU theory, Corcos model and modal approach. It is found that increasing

the loss factor has less effect on decreasing the radiated sound power despite of significant decrease of

vibration level. In addition, increasing the thickness of the rubber layer, under same total thickness, can

increase the vibration level in the high frequency range. However, the acoustic radiated power is sim-

ilar or less than that of the thinner rubber layer.

1. M

ZLHSONAR)©|H
Hoskr] g v

T
offt
=
1o,

o

b
> do ok

w3

AQlAe] Wslol me A4S
Fasolop BT, W
G5 293 HE9 A

718l (structure-induced) SO =

4
i oM.

*  Corresponding Author ; Member, Agency for Defense Development
E-mail : sjhan@add.re.kr
*  Member, Agency for Defense Development

554 | Trans. Korean Soc. Noise Vib. Eng., 28(5) : 554~560, 2018

sl 1k o9 4
2} AAEE TlolEE FAY
agol F¢ AL Aol

Lo dutrlog Fx

gl

AR 7\@,@

o= AAl=
Fahgalo] 22 GRP(glass fi-
ber reinforced plastic) 52 H3AlZ AZHECE W
F AAT 49 ¥l 9% &

)
|
&2 B2 93t

ot

(3

2

o b

o

EIIO 9

ofk
ot
tilo

me
o

ofk

2 oo & oox
o,

it
dlo o=

¥ Recommended by Editor Hyung Jo Jung

(© The Korean Society for Noise and Vibration Engineering


https://crossmark.crossref.org/dialog/?doi=10.5050/KSNVE.2018.28.5.554&domain=http://journal.ksnve.or.kr/&uri_scheme=http:&cm_version=v1.5

Seungjin Han et al.;

Radiated Sound Power from a Acoustic Window of Sonar Dome Due to the Turbulent Boundary ...

A 2ue &8 Fo5E S Hz~ FkHzRA T
s 1% 50 Hze] A5} 4
A Pq 'GH“ o}OﬂE}

S , R
&% wwﬂ @% a5 ANsgon 53 A
oA Ag aoagint

RES Al 44 AdE 2P FrE
YuHAQl  CLD(constrained-layer damping) 7%
Agd A=A BE FEER REPY 5 glon)

Fig. 13} Zt}.

CLD +x9 #4] 54 <79l Donald Ross,
Edward Kerwin, Eric Ungar 5¢] 34 7]¢J3}% o™
AFATE YHbHoF  RKU(Ross-Kerwin-Ungar)
HJ—@NOE 11— o]—g:]zq o]q_ RKU u]—xé};]g jﬂ_\‘j,].g/]
o} donks 7Hget 7t SellA B s o)
wiv Ayt A Aot A8 7hsst
= aLFSo] Ui FEAY apgo] Arow 7t Sl A
HARI s Ayt B Hﬂ'foﬂ A8 E7bs
o] 18] 9ol A& 7hset T e oF
10 kHz(= (27)! \/Eg(m1 +m3)/(h2m1m3) yol oY,
RKU WAAE A (1) 2. o= A g g

(shear parameter), B+ 7229 54 f& w3 4

On&"

.—E

I _IN o m|

.E

*J(effective complex bending stiffness), G,= L5
=9 At B A4=(shear modulus), m < WHEHH
T A, B 1559 724 Al4(material loss fac-

tor), £ 2 3o A%, [ 7 39 Wl B

S HlE(moment of inertia), b, v 7t 9 T, kv

z

L

GRP

Rubber
3t-layer
2% Jayer
1%-layer

Fig. 1 3-layered sonar dome plate

8 9K(bending wave) 50|t}

Yy
1+2+Vg+(1+7)(1+ V)4
_ 12H* S B

(B +ERS)D’ Ehy  Ehy’
_ GD
=

779(, =T

H=h,+05(h,+h3), g ey

_ 9Y

GRP 4
7‘44 ﬁlr% w3 734 Fig. 29} 2t
= 630 Hzol|A] 2 =

Table 1 Material properties of GRP and rubber

Parameters GRP Rubber
Young’s modulus 25 GPa 0.15 GPa
Density 1500 kg/m® 1350 kg/m’®
Poisson’s ratio 0.1 0.48
Loss factor 0.01 0.22
Thickness 7 mm 7 mm
10°

Loss Factor
3

10°
10° 10°
Frequency(Hz)
(a) Loss factor
10°

Flexural stiffness(N - m)
3
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(b) Bending stiffness
Fig. 2 Effective loss factor and bending stiffness
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