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Component Analysis and Metallurgical Study of Bronze Bell in the Naksan-sa

SRR - R
Jin Ju Hwang, Min Su Han

—~—<<ABSTRACT= ~

This study isto be investigated through component analysis and metallurgical texture
in order to save an information of the manufacturing technique for the bronze bell in
Naksan-sa

The bronze bell was analyzed with nine samples not stirred by the fire and except the
contents of tin is the maximum and minimum the average of Cu is 81.8wt%, Sn is
15.8wt% and indicates that some impurities areinit.

With the result of an analysis of component and microtexture for impurities material
which existsin it with using the SEM-EDS, the material was revealed the sulfur.

As the result of these factors, the bronze bell of Naksan-sa is used from ore which
mainly consist of the Chalcopyrite(CuFeSz2) or Bornite(CusFeSs) containing much

sulfur.
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Table 1. HAMASE S| =4 H|
s ZgH| (wt %)

3l - -
so | 2| | FM| W | ot | Lm @wsl H | 2| wa | oee| HE
(Cu) | Sn)| (Pb) (Zn) | (N) | (Co) | (Fe) | (Ag)| (As) | (Sb)

=x[1-1| 79.5| 172 | 0.07 | 0.006 | 0.07 | 0.00 | 0.041 [ 0.08| - -
e
=x1-2 | 863 | 131 |0.040| 0.008 | 0.071| tr | 005803 |0052| nd | sk
A7t
=521 | 82.5| 158 | 0.059| 0.010 | 0.081 | 0.003| 0.071 | 0.36| tr | nd
7N
=2HP-2 | 79.7| 182 0.050| 0.010 | 0082| 0.002 | 0.050| 0.50 | tr | nd | s
A|Czt
=x2-3| 81.7 | 162 tr | 0.012 | 0.074| 0.004| 0.092|0.46| tr | nd
=53 | 82.4 | 146 | 0.069| 0.010 | 0.076| tr | 0.071 | 0.33]0.036| nd
2xU-1 | 8.2 | 16.0 | 0.070 | 0.012 | 0.075| 0.004| 0.13 [0.38| tr | nd
=342 | 81.9| 157 | 0.096| 0.006 | 0.071| tr | 0.20 [0.30|0.043| nd
=55 | 835|150 | 0.055| 0.009 | 0069| 0.003| 0.078 | 0.34 | tr | nd
Elul
=7 | 81.8| 158 0.070| 0.009 | 0.073 | 0.003| 0.097| 0.32(0.039| nd | =4
2|2

nd :

tr ‘trace
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Table 2. SAMAISS 9| ZAIE R4dH|

A S(&) Fe(®) Cu(+2l) Sn(F4d) H|x
ot B&) 0.46 - 845 151
268 28 0.05 - 78.6 21.3
IE=S) 19.3 1.56 79.1 -
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4 FUG Hol= FE FAo] Wo| Ayt g4 0R Hol= BES ZH7F B4 5o
Table 3of| et AT,

25w RS 2] (Cu)-67.6%, 74 (Sn)—-30.4%2 T4 50| o 202
Rtk of7he] S-S Hol= 24 BEL J12](Cu)-74.7%, 54 (Sn)-25. 5%= 24
Hrp= A gEFo] wo FHlS u= 2 0= Wit F4 o] go] iyt A o=
Hol= BRSO 18] (Cu)-83.3%, 74 (Sn)-14%= Y o] FF oA F4 o] wol mhA]
Ut A4S o 4 i
Table 3. 52 =% Ho{2|9 =AH|

@& cu | Sn | Pb| 2Zn Ni Co Fe | Ag | total

A= Fa) [ EA) | (& | o) | L) | @gs) | (&) | (D
2 67.6 | 304 | 0.33| 0.004 | 0.08 tr 0.019 ] 0.33| 988
Sels U= 2M | 747 255 1 0.10| 0.008 | 0.08 tr 0.009 | 0.2t | 1007
=M 83.3 140 | 0.04| 0.006 | 0.06 tr 0.029 | 013 | 97.5
tr :trace
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Table 4. 8= &5 241 04567

Z4H| (wt %)
92 wEE) 2 | 3| o o | 2 | L | 3UE k2| HA| M E=)
(Cu) | SN | (PO)| @) | (A9 | (N) | (Co) | (SO | (AS) | (Fe)
o= x|l= ‘ol
1| BF 17102\ 140|212 | 001 |08 | 022 0.21 |0.28 0.28| ot syses o)
- de
2 | =2 176.07|17.76/ 0.34| 0.21 | 0.15 | 0.05 0.05|0.15|0.48| 'B&42L,
S 4, 1986
B
3 | %48 (8387(1326( 212 | 0.2
(725\) HSol,
5i=0| X,
TEAA 1991
4 | %38 802|122 - | 22
(8044)
Tr il\ L
6 |®enE| 801 | 02| - | - RS
L $xE 9|
7 | 12 | 838|134 1.4 |0.005 0.22 | 0.11|0.009| 0.18 |0.73| 0.2 | 7|5 mefHZSl
HE =S E
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