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Finite Element Analysis for Damping Properties of Sound-Proof Structures
Having Solid Body, Porous Media and Air

Takao YAMAGUCHI*, Yoshio KUROSAWA and Shuuji MATSUMURA

*3 Department of Mechanical System Engineering, Gunma University,
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A numerical method is proposed to calculate damping properties for sound-proof structures
involving solid body, porous media and air in two dimensional regions. Both effective density and
bulk modulus have complex quantities to represent damped sound fields in the porous media. Particle
displacements in the media are discretised using finite element method. For solid body, displacements
are modeled using conventional finite elements including complex modulus of elasticity. Displace-
ment vectors at common unknown varriables, are solved under coupled condition between solid body,
porous media and air. Further, explicit expressions of modal loss factor for the mixed structures are
derived using asymptotic method. The proposed methods yield appropriate results for some sample
problems. Moreover, it is found that damping can be coupled in the mixed structures.
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Fig.1 Finite element analysis of mixture having solid
body, porous media and air
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Fig.2 FEM model for a closed pipe including porous
media with backing air
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Fig.8 Sound-proof performance of a multi layered
structures
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Fig.9 Vibration modes of multi layered structure
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a=4pcRe(z)/((Re(z) + pc)*+ (Im(2)?))

AEX Y, FEM CHE S h 2R TR 5 EEA
HBEER o VEFEFHETE 3,

(1) AEHEBE-E»104, BITHERAMENC Ty 7,
(1989), 1-461, HA HEHE T ¥ HA HEEMEA.

(2) HAABEEMSREHRIHMIRELS Y EV T WG,
BEE BT 55 Y IEl, BfffEmEss Y —X 23,

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10

(11
(12)
13)

(14)
(15)

(16)

17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(1996), 127-136.

Zwikker, C. and Kosten, C. A., Sound Absorbing
Materials, (1949), 1-70, Elsevier, New York.

TL&h, BEEEY Y —X <fr7Hé\%ﬁ>1 P, (1976),
1-86, HRE.

TR, BEEE L) — X <HEHE>2 EFME, (1976),
1-103, B,

EHEM - BER - =WH, BXRFE¥ESE 33-1
(1979), 628-636.

TEME - GHE - NHFR,
(1988), 460-468.

SEIETE - BT - FHINEKX - BB - SHEE, B
&, 60-570, A (1994), 535-552.
FHREFLX - HPEY - FRES -
56-532, C (1990), 3248-3252.
Utsuno, H., Wu,, T. W,, Seybert, A. F. and Tanaka, T,
AIAA J., 28-11 (1990), 1870-1875.

IOk, B3R, 66-648, C (2000), 2563-2569.

TRk, 58, 66-646, C (2000), 1842-1848.

ok - BREE - ARET, B85, 68-665, C (2002),
1-7.

Biot, M. A., J. Acoust. Soc. Am, 28-2 (1955), 168-191.
Kang, Y.]. and Bolton, S., J. Acoust. Soc. Am, 98-1
(1995), 635-643.

bl s, BREREIC L 3RS - FETE/EBLITH,
(1981), 1-228, ¥ZEHE.

BEA—R - 58 - (UHAER - UxEBZ - JIHBE,
BREREN >V F 7y 7 1 EE8E, (1981), 1-427, 57EMH.
MA, B. A. and HE, J.F., J. of Sound Vib., 15-2 (1992),
107-123.

Yamaguchi, T., Korosawa, Y., Sato, N. and Matsumur-
a, S., 17th International Congress on Acoustics, (2001),
in CD-ROM, Roma, Italy.

Oberst, H., Akustische Beihefte, Heft 4 (1952), 181-194.
FIATIR « IO - SRB—, #E8, 65-633, C (1999),
1865-1872.

IOk - EEA - KER{, BEEEKN, 46-6
(1992), 37-42.

BREX - EAFE - LOEXR, BFERNRY VKY
U A, N—F ¢ VBRI X T E CHAEED-21 AR R Bk
T, CAE OH[REM: & -, No. 12-01 (2001), 25-30.
Utsuno, H., Tanaka. T. and Fujikawa, T., J. Acoust.
Soc. Am, 86-2 (1989), 637-643.

IOk, SHRT#ES 99 BT RE,
(1999), 91-94.

HEZE¥OE, 46

HR RS, &R,

b

SDT 99020

NI | -El ectronic Library Service



