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Vibration and Sound Characteristic of the Chun-cheon
Citizen’s Bell
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Abstract

The Chun-cheon Citizen's Bell was cast in memory of hosting the 2010 world leasure
conference and a striking ceremony was held at the city hall on December 31, 2005. In
this study, vibration and sound of the bell are measured and the property of the
magnificent sound of the bell is scientifically investigated. Frequency components making
the sound are identified and how the frequency components decrease with time is
observed using waterfall plot(3-dimensional frequency spectrum). Beat characteristics of
the hum(lst frequency) and the fundamental(2nd frequency)are examined by experiment.
Directivity of the sound radiation of the bell is examined by measuring the vibration and
sound in several directions. Duration of the vibration and the sound is estimated using
damping ratio.
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Fig. 2 Vibration and sound measurement in the
casting site

(b) Shape and sculpture

Fig. 1 Dimensions of Citizen's Bell
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Fig. 4 Striking point and measurement
positions(top view)

Fig.5 Qut door measurement at the belfry in
Chun~-cheon city hall
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Fig. 6 Measurement direction at the belfry
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Fig. 11 Frequency spectrum of the bell

Table 2 Natural frequencies of the bell

44797

1 70.19, 71.06 13

2 186.44, 187.19 | 14 466.41

3 238.05 15 472.89

4 264.92, 265.47 | 16 484.77, 48547

5 303.67, 306.25 17 543.1

6 378.20 18 555.31

7 384.84, 387.89 19 560.94

8 392.19 20 575.47

9 404.77 21 616.17

10 414.30 22 619.84, 620.94

11 | 42820, 428.98 | 23 634.61

12 442.19
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Fig. 12 Variation of sound pressure level with time
at the distance of 0.3m from the bell
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