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<ABSTRACT>

The purpose of this paper is to present the composition ratio of different metals in
printing types cast in the Joseon Period, and prepare for the guidelines for casting,
following the standard technique used in the Joseon Period, in order to replicate those
metal types. The Imjinja in the collection of the National Museum of Korea, show the
alloy ratio, on the average, which consist of 80% of copper , 10% of tin and 10% of
lead. To produce an alloy of that ratio, 80% of copper, 15% of tin, and 15% of lead
of the desired weight, respectively, are mixed. (That is, of the constituent metals, 72.8%
is copper, 13.6% is tin and lead 13.6%).

Metal printing types are first cast using the pre-alloy of copper 80%, tin 15% and
lead 15%. Any extra metal remaining inside the mold after removing types was
recovered and re-used. This metal, known as 'Gajisoi’ was re-melted and used to cast
printing types known as 'Seokbosangjeol’.

The constituents of pre-alloys and replica metal printing types were analyzed by
ICP-AES. The quantitative analysis of the pre-alloy was performed twice to reduce
errors. The average of copper ingredient from seven well-made pieces was measured
to be 77.1%. The average ratio of alloy from four well-made pieces was measured to
as copper 78.8%, tin 9.88% and lead 9.75%. The result is very similar to the ratio of
the original Joseon Imjinja metal printing types, which were measured as copper 80%,
tin 10% and lead 10%.

This fact seems to contribute to figuring out the original alloy ratios of Joseon metal
printing types. To cast Joseon Imjinja, two different ratios could be assumed: First,
when pre-alloy is used, the ratio could be copper 72.8%, tin 13.6% and lead 13.6%.
Second, when types are directly cast, the ratio could be copper 77.0%, tin 11.5%, and
lead 11.5%. Futhermore, some of Imjinja metal printing types in the collection of the
National Museum of Korea which show quite different alloy ratios are considered to
be made of 'Gajisoi’ left over from the first step of casting.

The results of this research is expected to help iidentify further not only the alloy
ratios of metal printing types made in the Joseon Period but also other historical bronze

relics.

Key words: ICP-AES(Inductively Coupled Plasma Atomic Emission Spectrophotometer),
Gajisoi, Gabinja, Metal printing types, Pre-alloy, Restoration,
‘Seokbosangjeol,” Imjinja, Casting, Hangeul metal printing types, Alloy

- 228 -



I

BE

SSAHELT) 7Rl <HPHT 1434)> A4 6F

st

)
N

K
N
N

4

AR, 38

el
q_mo

il

Ik R =

s}
=

F 27 w5

10

W5 A

3

HE 1

]
—_

BN
R

W
]

o)
ol

2l VK AW T2 7 1722)2] A

el

==
T

o

s

Fahe vsreE 80%: 4]

FH 8] 728%: 4] 136%: W 136%=) 4

S

+o]

S

W

159 - Wi-g2 g

1l
H

15%:

2, 3EAE 29 F2

& gaANd 358

2 ol

2

o B 7
R
=T T
L
oy
mﬁqﬁ%g
Feod T
ol No 1o 5
ﬂﬂﬂﬂoMo
Ju_lﬁ_l.
N Ho
Gl pp—
yﬂ_.olMﬂlA
%iﬂo@;o»
Corin
ﬂnowa@a%v
B s <
o g o
ol g - o
Tw FFar
B " b
55izs
TR g
e - dofp or
mﬁ%ﬁ;umm
,m.LﬁTEoiﬂe
m,m.hiozTMﬁ
Ik
(uTﬂ/Fﬂo]
G Ry
~X  To X
@.Mmﬁiam
doTd B W
Jlﬂu._iﬂﬂo
dLu%oﬂ‘%Mon
%%ﬁ%ﬂ
_ <R
o) ™ - BN
= N

- 229 -



ERSEMR 553848(2007. 12)

4] REo1Z] 744418 o]

Aol #EBA G 24 AN 1 FH0] 3k

Nd

)

o

2. MUY

CREICER

7T

A

)

TSR &2 YRR 1722) 4
ow, Al T4 wo] 7]skEo] ok AiH| o] Fof

o 721 80%: T4 15%: & 15% %

il

of

)

=

1~4).

[

)

=
=

A 2o A7) F1A2

Aok

H

A Fx 2GAE 1A 9

AR 1434) AAS3, @ AFAAAR AR EIR

(el

OES:

il

}
7 15800 A, O Ak

NS
o~

AR FQ AT 1618)]1 Al A, @ AFEZE

el

AAFE FAIAHK T 1668)%

{'l—

1722)%) k% ®

- 230 -



xr
il
_._|m.m
=]

ol
K
ol
ofd

r

el
<Ir
no
K4
K-

0i0

<

K

Al
ax

FAth

5

ez

<AREL 1> F2|

<AREL 6> F2| =0]7]

4, =71, 72

x
S

t

3

<AEl 5>

- 231 -



EEHE $H384(2007. 12)

<AL 7> FAM 47 <ARRL 8> 7|

<A 9> HE 4lE 88 7tssP| <AZL 10> 282 FEAF AFEY

NN

<M 11> HE A2 R

- 232 -



23} w3

33 wgd

- 233 -



EIEBMR 553888 (2007. 12)

ol ™

3

pan)
2

“Ald e

45
e e

i)

| [emaied

o Fx 2t LAY 25

- 234 -

>
it
i
=
Fu




A% 28
3 F=
ia=scod 15| S NS R - -
(Mug4)
2} - -

3. 24
3.1 4748

Rehyl Bt FEgate] AREA LS a7) 29k YA T A(E9] A A
AT FAFAAE 28 wkabel] eFste], ICP-AES(Inductively Coupled

A
Plasma Atomic Emission Spectrophotometer; =2 % Set=2n} WEE 35

- 235 -



SW

SEE #3848 (2007. 12)

X)) Wow sl
3.2 7171449

ICP-AES+ A &% RF(Radio Frequency)7} £2+ 153/ 5Y
o] 12(6000K4 0] e] ol2 FEl2vHArgon plasmad): o2t
zup 7k2R AR QAE S AL o WEEHE Hs Edete] %
ZHj#o w2 A& 794 AA AR B WH O Optima 4300 DV
29( Perkin Elmer, USA, AF 15 )5 o]83}o] o}l 9] SHZ7 oA 43}
At

153 8 FRF Power) 1300W

34 99 (RF Frequecy)| 40.68MHz

o}2 & 7}~ (Argon Gas)d &

Coolant Gas Flow 15L/min
Nebulizer Gas Flow 0.7L/min
<AFEl 15> ICP-AES <E 1> ICP-AESS EMA| E™¥=EA
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