57 e 383 g 2120 ¥ A9 %, pp. 822827, 2010.

DOI : 10.5050/KSNVE.2010.20.9.822

Y 35D F0] 5 3 viAe 93 g A9 97
An Experimental Study on the Influence of the Internal Cavity
and Gap on the Bell Acoustics
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ABSTRACT

In this study, it is experimentally investigated how bell acoustics are influenced by the internal

cavity of the bell and the gap between the bell bottom and the floor. Acoustic transmission function

and natural frequency of a test bell are measured and analysed. Experimental study is conducted to

evaluated how the resonance effect influences the bell sound and how the bell sound is different

according to the striking condition and the measurement direction. Acoustic resonance frequency of

the cavity-gap system is predicted by boundary element analysis using SYSNOIS and the validity of

the predicted result is verified by experiment. The result of the study could be applied to determine

the optimal gap size which makes the bell sound strong and long.
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Fig. 1 Test bell and experimental set up

St

100Hz obgje] AT vetg Asui 72
Qx3t}l. 1000 Hz olgolA 3709 ¥ AFa57t
W AEHY ) Table 3004338 &iX @ =4 A= A
of QAFT @ WAk Uy FEN tFew

o SYHEEANA TS FEe 299 A

Fig. 4 w9 dAd
S ouEit) 13} FHREEE TEUA dHS 2t
A @ AFEX Broly, 23 9 3% REE 7}
7y 2% B xF el iR Y] dus Zte gHE
Tolt}. Table 29} Table 3& HW3MH, A n=2
RE et vl A5E= Tt M
A8 s & g Ak wEA =S WEAA
AE5E= FYTISE n=2 Br9| AFHo] <4
AT o] Mg AA e ¢ S Aotk

Table 1 Bell dimensions and experimental parameters

Variable Value[mm] Variable Value[mm]
Radius 133 R2 143
Height 325 R3 433

Gap size 20 H1 70

R1 98 H2 300

Table 2 Natural frequencies and modes

Frequencies[Hz]
Mode
f low f_high
n=2 186.4 191.9
n=3 519.4 523.8
n=4 973.6 993.2

(a) n=2 mode

(b) =3 mode (c¢) n=4 mode
Fig. 2 Vibration modes of the bell
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Table 3 Peak frequencies and modes of the cavity

Frequencies[Hz]
Mode(p,q,r)
Experiment SYSNOISE
Helmbholtz 195 195
(0,0,1) 640 637
(0,1,0) 889 883
0.4 04
E E E
% 0.2 -% 02 %
N N N

x-axis [m] x-axis [m]
E E E
2 0 £ 0 2 0
© © [
> > >

052 0 o2 Y2 o o2 %82 o o2
x-axis [m] x-axis [m] x-axis [m]

(a) Helmholtz mode (b) (0,0,1)mode (c) (0,1,0)mode
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Fig. 5 Variation of the acoustic cavity characteristics
with the gap size increment
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(b) f high peak level at 9@, @ positions
Fig. 7 Peak level of n=2 mode vs. gap size(impact 1)
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(b) f high peak level at 9, @ positions
Fig. 8 Peak level of n=2 mode vs. gap size(impact 2)
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(b) f low peak level at 9, @ positions
Fig. 9 Peak level of n=2 mode vs. gap size(impact 3)
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