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Structure-borne Noise Reduction of Plate using bead
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ABSTRACT

With the importance of comfortable environment, research about noise reduction of construction is consisting much. If
construction receives the input force, noise will be generated thereby. We must predict vibration and noise characteristic to
reduce structured borne noise, and construction which become a basis of such research is plate. In order to predict the
radiating noise from the vibrating surface. It is required to know the velocity distribution of vibration surface exactly. It is good
to use bead for reducing vibration and noise of plate. In this study, we have analyzed structure-borne noise of plate with bead
and compare with plate that there is no bead about equal exciting force.
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Fig. 1 Geometry of a rectangular plate
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Table 1 Material Properties

Properties Value Properties Value
Thickness 0.001 Young’s 210E9GPa
(h) ' modulus( E)
. . . 7950
Poison ratio 0.3 Density kg/m"3
a 0.600 b 0.890
cl 0.120 c2 0.024
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Fig. 2 Modeling of Plate

No. | Natural Frequency No. | Natural Frequency
1 29.9 2 48.3
3 59.0 4 87.2
5 102.2 6 108.3
7 134.2 8 135.5
9 168.1 10 172.5
11 183.4 12 197.4
13 222.5 14 239.7
15 250.0 16 262.5
17 271.7 18 286.3
19 315.1 20 3234
21 328.6 22 342.6
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Fig. 3 Mode shape of plate with bead
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Fig. 4 Measured point of plate with bead
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Fig. 5 Simulation result of plate vibration
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Fig. 6 Acoustic Simulation model of plate with bead

o
F
b}

o
a
g

Sound radiation efficiency
g B
E

:

0. S0. 100, 150. 200. 250. 300. 350, 400, 450. S00.
Frequency

Fig. 7 Sound radiation eff|C|ency of plate with bead
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Fig. 8 Simulation result of noise in front of plate
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Fig. 9 Sound radiation power of plate
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Fig. 10 Simulation model of plate
(a) bead model (b) No bead model
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Fig. 11 Simulation acoustic results of plate models

e HE {5l mE x50 Az A
£ Fig. 11 o "eligleh vl=7t e 45 Ak
ARl F245 Aol v=7t gl B3l vaA
e e BolFrh sHANE 250Hz ¢ A<l &
sle] H=r) e AEY e Ao FRas
o HA WAtE AT B3 s
A o g e 2455 F9 75 A
Q38 A% AV He Faav A 7 oAde
S HAF

RIS bl L
Rt 4SS Ba ABEY U ST P 542
AEYol sngkon, ten B AR I
.

SRR
WA Qo] W v
ColE BE AFAIAE

1) sgao] z3} 7hxlel s 2§
A] of WA =7l

oltt djo o,é
mlo
o
0,
o
o,

K
2~ 0]

M = M L
B REeE ARolPE W g wAEsS 7}
4 % 9les gt
2)H=7F e A5 fle A5 Fdel gl
A Frasd dZsngon, WEs g A
o] Fdo] g2 Msxel dsir Fx2igol 4
A AR S Skt

ALgo] B|EV} 9= AS vlalA AA HALE =
7ol olygl ¢3]8 =7t 9= ARt g2
T e T 9ol EAT

ikl

P

Mo
ok

thgo] FAS FarstM A ZAdel FA17] vpEy

(1) 7 %3 2005, “S-3F3F 7Ho]” p139

(2) Rudolph, S., 1974, Theory and Analysis of Plate and
Vibration Control Engineering, Prentice hall . New Jersey.

(3) A. W. Leissa, 1973, “The free vibration of rectangular
plates”, Journal of Sound and Vibration, pp.257-293.

(4) Jorge P. Arenas, 2003, “On the vibration analysis of
rectangular clamped plates using the virtual work principle”,
Journal of Sound and Vibration, pp.1-7.



