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Multi-Region Structural-Acoustic Coupling Analysis on Noise Reduction of | ayered Structures
using Finite Element and Boundary Element Technique

Hyun-Don Ju, Won-Jin Seo, Shi-Bok Lee

Abstract

A structural-acoustic coupling problem involving fluid in a cavity divided with flexible walls and
porous materials is investigated in this paper. In many practical problems, the use of finite elements to
discretize the fluid region leads to large stiffness and mass matrices. But, since the acoustic boundary
element discretization requires to put elements only on the surface of structure, the size of matrices is
reduced considerably. Here, we developed a numerical analysis program for the structural-acoustic
coupling problems of the multi-region cavity, using boundary elements for the fluid regions and finite
elements for the structure. By considering sound transmission through layered systems placed in a
cavity, the accuracy of the coupled acoustical-structural finite element model has been verified by
comparing its transmission loss predictions with analytical sloutions. Example problems are included to
investigate the characteristics of the multi-region structural~acoustic coupling system with porous

material.
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Fig. 1 Schematic diagram of three region problem

Density)& vhebdic.

qene Fzey Ede U7 SUSEE T
g & itk FERE AARAN 243} SYSES
g™, 3 Wy A9 FAHY sUe ¢ F
e,

4 FNAR R 3 F

B Qe iYL Fig 298 2 vt o)

A ddg 71 ApzE wradd, F33d FSA%
gt 1eln 9%yl RHHR LEZHAA 713
< st AAZAE tAd

B A7) Fig. 29 2o} 379 498 1 A
wAg ndgoh 1999 M99 FFo 199
L FEAR oA k. Zzte] ArTel A=
Table 19} A5} Uk

e a [P - a _

P(}’V " Lnd »

-]

% 0 0O 0 0 O 0 Q Q 0O C 00 0 O 0O g
S 123a567L" 1 12345867
region 1 region 2 region 3
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____Parameters I Value
e + e e
| Density i 12 kg/m'
Fluid(Air) }-— —— ~—+ = - - -
i Velocity 1 343 mis
Thickness 0.001 m
.. | Young's modulus 2170 GPa
; "1 Poission’s ratio 03
Density 7810 kg/m'
Porous | Flow resistivity | 8¢3MKS rayls m’
Material | By density 9.6tkg. m”)

Table 1 Material Properties of Plate
and Fluid

Al g#o] A& Table 291 471 A 5-of ddio] +38
HAn ANEHND BAE Fig. 300 BAH s

o

Porous | : :
| Material | 2 Blem) | clem)
casel . o _ 60_. 30 | IS

case 2 (o] 72 6 15
case 3 X 60 30 15
case 4 X 72 6 15

Table 2 Rectangular Box Dimension
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Fig. 3 Frequency Response in models
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Fig. 4 Comparison on Transmission Loss
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