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Beat Clarity Tuning Using an Equivalent Bell
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ABSTRACT

As an unique acoustic characteristic of a Korean bell. beat phenomenon is a periodic repetition of

strong and weak sounds. Beat sounds good when it is clear and it has a proper period, however, it

is not easy to satisfy these two conditions simultaneously. In this study, we propose a beat tuning

method to satisfy these two conditions, by using an equivalent bell model. First, we construct an

equivalent bell which has the same beat property with the 1st beat of a real bell and we investigate

the change of mode pair by finite element analysis, when thickness of the bell is locally decreased

at 22.5° from the striking point. From the analysis result, minimum thickness reduction amount is

determined to make a clear and strong beat.
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Table 1 Specification of the test bell ® = A PR ol Lot s o0
§ 304 -+ Mass of cutting volume
Total mass 7.8 kg :;25‘
Mass density 8800 kg/m3 g N ED §
= 2 o
Young's modulus 102.3 GPa %“; 005 >
o 154 L
Poisson's ratio 0.34 E £l
Sl | I S N (N B i mmm i 0.031kg |D<
Height 282 mm ] " E 2
Average thickness 7.45 mm 2 % i
X g ooo &
Average diameter 218 mm 5" b3
Ist natural frequency (L, H) 243.36 Hz, 253.91 Hz :(z” <
H-mode node 5° o 2 4 & 8 10 £ 1
Cutting thickness ratio (%)
Fig. 3 Angular position change by local
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