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ABSTRACT

Characteristics of local vibration modes of a corrugated panel are investigated by finite
element analysis and modal testing. Structural modification model in the corrugation is
proposed to increase the resonance frequency. This model decreases the fall by the local
resonance in the transmission loss of the corrugated panel and improves sound insulation
performance. Damping effect of the foam filled in the core cavity is also estimated by
experiment. The results of the study offer useful information how to predict the severe local
resonances in corrugations and how to prevent their undesirable effect on the sound insulation

and the vibration transmission.
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Parameter { ¢=455 ") ¢ =50 | ( ¢=55")|( ¢=60"°
Height, h{mm) 80.5 80.5 80.5 80.5
Plate Thickness ratio 1.05 1.00 0.96 0.80
Mass Density (kg/m°) 25.04 25.00 25.05 25.09
Spacing Sy {mm} 1681 131 113 a3
1st Local Vibration 303 590 655 830
Frequency (Hz}

5. @ol% FA T & A3 w3

< AFRES YfnE, a2 ‘”"& AEdE ME GBI HEHA
8 /A2 Bert ok 2R F71FS] FREFE WAHUAM FA
B4, @HEAME ZARE EFAR %7‘“\1 7le g ATFolth +7

A 23 we ZE Faule WEE FAs AET. 29 109048 Zel, EA9 F
Fe A T2 5% T 20%7A STNIIEA, FFAPA AT FAF ST E S

P BEZAHE T8 Z23E 29 114 2T FA 39 98 14 ¥ Foge A%
w2k zev 134 REC FulE A9 028%25H, 10% A A 28%=, 104 F
Zhebe Aox uEnth 24 ol¥e] ¥ REE, JHAN BAE F ARl 1A AIRG HF
2 2429 518 2ud o AN Frhe 3R 31214 Al dAs FA2AA, A4S
Ee AgE 42E ¢ FHolth =¥, T o AF ¥ 28¥E FLAA Ex
Ao AF/25 AR TAHLE 79T Aolh 2y, A4 HE2 AAY TF FUE
tHeez, tE FH F3 P vl Wrte B8, FF ¥ A1 74 FUHE VAL
£ Bgel ZTHolor ¥ Aol

7h v F3A ) F34
a8 10 2R A FIRE ¥

ki

-532 -



Y aa

N e VA

2w nex o)

- T T ™

o= emvin) T

Damp(%):281.88e-3 5%Foam Damp(%):1.71

L msem nam 2201 a0m. e

1
\/ AVASN //\r\/ v

—_—

T T
.- o Wor1 = o T —

- T ot

7%Foam Damp(%):2.72 10%Foam Damp(%):2.82

Al menm W

20%Foam Damp(%):6.15

6. 48
Ad) 458 DEPE AFAAe UF 4&F FEAN S#FL AR gol AXFI, A%z

PEe) £8/0%S AVHE 2@ RAZ ALEY. Ae ¥ AF IRA NBAHA 2@

E%g TANNE FBUAY IR B dste], RLALAYT REAYE Fote] e 2

g At

) 2% e A4 WA dolmeln, 2 28 Fu Yde FRe2dNoE Fo]
75 stoh

2 GEA BHY FFE FANUA, T& 3ALE FHFE 24 22D, B FAE B
£Agezd, $AUYE 2 FRrUdoz 2o 2Y £ AUT

3 ZolRE EAL FWAYOEA, WE Faiucdel EAst BE ¥ REY P E 2
A 2ANR S+ AR

#7)

2 A7E GTREPE 7S 718714 g 3Ad "duA S ARlE A R
2FEA ALY 9F 2 FYSeT, FARES Ad A=Y,

-533 -



l
4
ok

al

[1] Cordonnier-Cloarec, P. et al., 1992, “Contribution to the Study of Sound Transmission and
Radiation of Corrugated Steel Structures”, Journal of Sound and Vibration, Vol. 157,
pp-515-530.

[2] Hansen, C. H., 1993, “Sound Transmission of Corrugated Panels”. Noise Control
Engineering Journal, Vol. 40, pp.187-197.

[B] ©l%4, 2000, A&y B ARVehd, LEAENETAR] 294 1xdE HEIHA
AzpHE T A,

[4] Heckl, M., 1960, “Untersuchungen an Orthotropen Platten. Acoustics”, Vol.10, pp109-115.

[5] Windle, R. M. and Lam, Y. W., 1993, “Prediction of the Sound Reduction of Profiled Metal
Caldding. Inter-Noise’93”, Vol. 2, pp.999-1002.

[6] Ng, C. F. and Zheng, H., 1998, “Sound Transmission through Double-leaf Corrugated Panel
Contruction”, Applied Acoustics, Vol. 53, No.1-3, pp.15-34

7} A8Y, B3, 259 2000, "BE=XFE vy dEAY FIHELY, 3285 FHI A,
1034, 43, pp.662-668.

[8] STAR MODAL System Manual, Spectral Dynamics Inc., 1966.

-534 -



