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ABSTRACT

The beat distribution property of the King Seong-deok Divine Bell is investigated by experiment
and analysis. The beat map method is proposed to explain the beat distribution property on the
circumference of the bell. For the analytical investigation. an analytical model of the vibration beat is
derived on a slightly asymmetric shell of revolution by using the modal expansion method. In the
analytical method, the beat map can be drawn only if the modal parameters of the bell are obtained.
The analytical beat model is applied to draw the beat map of the King Seong-deok Divine Bell. The
validity of the analytical method is verified by comparing the analytical beat maps with the
experimental results. This paper proposes a visualization method of the beat and theoretically identifies
the reason why the clear and unclear beats repeat periodically along the circumference of the bell
and how the striking position influences the beat distribution property.

Hujghalze] A9 3 Fag AEE0] 84 £ 10
1.M B Z ool AlEKed HsM, H(hum) o2 EI=
173 3583, ES(fundamental) 2 2 EaE 23

oz WiHE AUYY 45 AFLS od ASHUA F AIS AW e
So) WEolt BAL %Y 27y S4E
L 389 890 Hrk Aol ey Y
Fol, Fo] nhx] Ao} £2 A= A

#3 A3

T A AT A4l GU4 3 94 a8z AL ol

AA) AR e B FnF Aol A2 AR

o] ANHRA 1 279 obErhee AHoz Aol ws
[e]

9 sed B #ale] Rolxy ek #F Fo  LAAAE X, ERIAY TS e X =S
28 BE £79 84S 1 5 ARBe FUE @t

AR % 13 2 23 RES) AR HREC] 4 Hiol EA MR BEFOR ZA v £
o] HE =g a7 w2 Fukdt: 13 A% ¥ TREY AME wiAAgd st dsE 9
S 71 4907 oo AV o9t 7 gl  F REAY 7ol 1 foln, Bl Yxo) A
7} BRo gz 737] AOE 7L FA P2 A4S BivE Aldo] Be d7E Eild FHiHy
2,4 BB A7 EANS ¥E zgsith B3 4 0 0 FHHEyAY fﬁ%—oﬂﬂb Fz HANN &

t AR, B3, FANGL NANAEZ YA Fep
E-mail : seock@kangwon.ac.kr
el : (033) 250-6372, Fax : (033)257-4190 o] "t wehA, F

626/5=2 2SR EZEE =28/4 132 A8 I, 2003



T3 7E

£ Wizo] Ax AAYFH JYNILEFY Heol A

719 Hgolel F7y A¥E
it ofel Hysto], WHo) 2
7_‘]/}_(6) =z _—(;5—_
HIH3 gick HEold S
T YA TS 2Aste FAd
Aol wtet AF FFol A HET, ‘i‘a_“gil
T YA we d2A Edve AMdol 43
gag et T, o &AA oleid Aol
g AU E HAFE=AE o|EHOE FHA
d7e BXE v flivk JF 2 ST st ®
AF7t ol FolR MEF A5, WEolg AT ‘?’:.*
gellM AgATIE 77t FE ©]

o%
|o
jau

=[N
(2
fo My & [t M o]

_LL,

&H*—Q'—Q{Ol')’o-z:

—?—0{ /;a:l-,_.(lo. 1) %_
) 1S Ho S B G o
AR ML, A, Fete

22 Fig. 1 ¥ Table 1°ﬂ’\1
7:10] ng L‘1‘7

B

!__
T

Eo|7t 3mE y%s}b
ol A wak, FaAsEd 05
»\Po] 1:}-\2'7
7A Bk mekA, Biol

31X

EX

O
&1-'_[

CEL L
+E e

Fig. 1 Structure of the King Seong-Deok Divine
Bell
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Table 1 Dimensions of the King Seong-deok
Divine Bell parts dimensions(mm) '

Parts Dimensions{mm)
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d, 48
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H, 3,663
H, 856
T, 203
D, 2227
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Table 2 Modal parameters of the King Seong-
deok Divine Bell

Parameters (0,2) mode (0,3) mode
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by -0.143 rad 0.276 rad

@ int, 402.56 rad/s 1058.84 rad/s
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$mna 0.00013 0.00030

Y. p,cosn(6, -9, Y cos’n(0, —9,) _
Y p,sinn®,-4,) 3.sinn®,—8,)cosn®, -9,
(n=23and y=L,H) (31)
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