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ABSTRACT: This study proposes a method of an equivalent bell model in order to tune the beat period of a
Korean bell. In a Korean bell having a slight asymmetry, each circumferential mode splits into a mode pair which
has a slight difference in frequency, and the interaction of the mode pair makes a beat in vibration and sound. An
equivalent bell model which consists of an axi-symmetric bell and an equivalent point mass, has the same mode
property as in a real bell. The equivalent bell model is constructed by the finite element analysis based upon the
theory of a revolutionary shell. Using the equivalent bell model, the beat period is predicted when the bell thickness
is locally decreased to improve the beat property. The predicted result is verified by experiment on a test bell. The
proposed method is useful to save the time required for tuning the beat period of a large bell.

Key words: Slight asymmetry, Beat, Equivalent bell, Mode pair

ASK subject classification: Structural Acoustics and Vibration (11)
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Fig. 1. Side view of the test bell.

E 1. A" B2 MH
Table 1. Specification of the test bell.

Total mass 1.1135 kg
Mass density 8955 kg/m’
Young’s modulus 127.5 GPa
Poisson’s ratio 0.35
Height (h) 152.68 mm
Average thickness (t) 3.12 mm
Average diameter (D) 58.04 mm
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