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Abstract

This paper introduces the design, casting, and sound evaluation results of the Great Bell of 2018 Pyeongchang Winter Olympics.
The Olympic Bell was manufactured to announce the opening of the successful Winter Olympics in the world with a grand sound.
The bell was designed to the dynamic shape to give a grand and harmonious sound in consideration of the global sports festival.
In this study, the performance of the beat making the sound magnificent and the harmony of the bell sound were quantitatively
evaluated using acoustical factors. Beat maps were investigated to understand the directivity of the beating sound. The purpose
of the research is to present the production technique of a traditional Korean bell that has a dynamic shape and a grand and
harmonious sound.
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b) Main design variables

Fig. 1 Sangwon Temple Bell

Table 1 Dimensions of Sangwon Temple Bell™

@ 903mm
@ 645mm
&) 1660mm
@ 1355mm
® 1290mm
©® 461mm
@ 227mm
Weight | 1226kg
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Fig. 2 Vibration modes of Olympic Bell
[1st~4th modes]
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Fig. 3 Final drawing of Olympic Bell
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Fig. 4 Casting mold for Olympic Bell

Fig. 5 Olympic Bell after casting
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Table 2 Dimensions of Olympic Bell

Variahles | Design | Measured | Deviation (%)
H, 2,271 2,340 3.06
H, 2,186 2,241 2.54
D, 1,517 1,539 1.45
D, 1,076 1,089 119
tow 143.1 142.5 -0.43
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Fig. 6 Frequency spectrum of striking sound
Table 3 Harmonic grade of Olympic Bell
Mode | f; | fi/nf,| mi| WB)| P, | mP,
1 92.5 1526 | 96| 1074 | 4.688 | 45.009
2 242.5 1 11| 1076 | 4798 | 52.774
3 256.25 | L1057 | 12| 856 | 0.381 | 0.457
4 320 1320 | 73| 80.3 | 0.207 | 1511
5 | 40375 | 1665 | 8 | 90.8 | 0.693 | 5548
6 452.5 | 1866 | 22| 705 | 0.067 | 0.147
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Fig. 7 1st beat before tuning
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(b) 2nd mode sound

Fig. 9 Directivity of beating sound
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