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<ABSTRACT>

In this research, 752 pieces of Hangeul metal printing types were meticulously
examined. The findings are as elaborated below.

Most of these printing types are confirmed as ‘Hangeul metal printing types in
combination with the Musin—ja types(JH )" cast between 1668 and 1695. But
among the small-size printing types, about 30 have figures and writing styles
somewhat different from the rest. They are confirmed to be in the same writing
style with the so-called ‘Hangeul metal printing types in combination with the
Eulhae-ja types(£.%5°)" which were cast between 1461 and 1465. The result of
a specific gravity measurement and XRF analysis also shows that out of 30 pieces
of small types and 30 pieces of large types, 3 pieces which are assumed as printing
types in combination with the Eulhae-ja types, seem to belong to an entirely
different group of printing type.,

Up until now, it has been a general belief that printing types predating the 16th
century do not remain today. But the result of this investigation suggests for the
first time that it might be possible for the types cast in the 15th century to still
remain.

Upon the surface of the printing types, confirmed are marks and traces which
could provide us with invaluable information regarding the casting process of metal
printing types. The printing types presumed to have been cast in the 15th century
have flat backsides, and the shapes are more strictly hexagonal. With these types,
the technicians would not have needed the beeswax to typeset. This finding
corroborates the typesetting method as documented in historical records in the

early Joseon Dynasty.

Key words: National Museum of Korea, Hangeul Metal Printing Types, Hangeul
Metal Printing Type in Combination with the Musin—ja Type,
Hangeul Metal Printing Type in Combination with the Eulhae-ja
Type, XRF Analysis
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3ttt T8k A HEEAL ZA 9] RontecAtol A A3 Bronze(Cu 76.8%,
Sn 8.0%, Pb 12.0%, Zn 1.1%, Ni 1.5%, Fe 0.02%, Sb 05%) ¥&A &9} v|=;
NISTA}ol| A A Z3F SN2(Cu 82.0%, Sn 14.0%, Pb 2.0%, Zn 0.5%, Ni 1.0%,
Fe 0.1%, Mn 0.1%)E& AF&-3}e] 100% % normalizationd} 31t}

3.3 42+
331 ¥2&9 HF

Sel9ia, 7 2ol we

o B ade] @ vE SA%e <E 550
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<E 5> A EA thAt & aXte| HIF FHY

e =84 dA 2 24
WS ) 5 2| o s 2| e | VLS lagzaz wz
= 0

1 5.004 4562 8887 2.210 2.017 8.989
2 4.073 3.703 8641 2.697 2.461 8.971
3 5.133 4.679 8875 2.408 2.190 8.671
4 3.8%9 3.1 8.773 1.601 1.462 9.042
5 3.507 3.191 8712 1.733 1.583 9.069
6 2.334 2.117 8443 2.573 2.342 8.744
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o e G2 aA LA
ME g 2 Ao 3 A uwE WE anz ez wz
= 0
7 3.767 3435 8907 1.996 1.822 9.005
8 4.046 3.689 8897 2.029 1.852 8.999
9 4.331 3952 8971 2.086 1.902 8.900
10 5.062 4.599 8582 2.148 1.957 8.828
11 4.029 3.609 8548 2.046 1.857 8.498
12 3.825 3.474 8554 2.148 1.949 8.473
13 4.419 4.011 8502 2.107 1.921 8.892
14 5.544 5.044 8704 3.137 2.858 8.826
15 4.965 4526 8878 2512 2.305 9.526
16 5.014 4576 8.986 1.786 1.627 8.818
17 7.302 6.672 9.099 3.325 3.027 8.759
18 6.007 5.472 8314 3.046 2.776 8.856
19 5.662 5.154 8749 2.510 2.287 8.836
20 3.852 3.515 8973 4.248 3.868 8.775
21 2.813 2.560 8.728 3432 3.130 8921
22 5.754 5.238 8754 2.760 2517 8916
23 5.864 5.341 8802 5.287 4732 7.478
24 6.338 5.815 8751 3681 3.348 8677
2 5.875 5.348 8751 4,496 4.020 7.415
26 6.555 5970 8.7% 2.533 2.304 8.683
27 6.131 5.581 87751 4625 4.166 7910
28 6.850 6.235 8.743 4,009 3.639 8.506
29 5.072 4611 8637 2.561 2.329 8.665
30 5.703 5.193 8778 2.428 2.209 8.703
Rskis 4,939 4515 8.766 2.805 2.549 8.712

d2BA WA uE

19 4014 tholohE £g(@)e] @A Moz el tiAe 24t
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ArkES Kol AR (+)HARE Kol no. 9, 16, 17, 200] 3lem, (-)HAt

£ Hol EAEE no. 6, 11, 12, 139] JTh1) o] e s HolE ol f+

13) BEG 230%2) BAEE ol BAE no. 6(- A 17(-AA) FApel] A7 ghol
£20%9] AAEL Hole BAE AWy
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'Kﬁ —e— CHXH
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8.000 r
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332 ¥2EAY AE
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lo,

d(Pb), o}l (Zn), UYANI), E(Fe) 55 #H=3} sk %E <
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A3 (Principal Component Analysis, PCA) 2.2 SA 23t A3} <19 13>}
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om IF AL 2709 A IF(A-], A-2) & T TRETE A 159
A% A 2 A2 AbAE] e v B aEd e AR £8E 9T

Hm El

e

m
o 4

)
32

<E 6> SH2&R} txlno. 1-30) & 2XKno. 31-60)2| 1~3chHo| Cist B
EE
) Cu(%) | Sn(%) | Pb(%) | Zn(%) | Ni(%) | Fe(%) |  ®lx
SIRCN

1 | 7865 | 430 | 1625 | 052 | 024 | 003 5etw
2 | 703 | 75 | 183 | 08 | 021 | 008 5t
3 | B0 | 513 | 1849 | 043 | 023 | 002 5etwl

4 | e | 791 | 198 | 02 | 021 | 006 | 259

5 | 7618 | 632 | 1630 | 0% | 021 | 005 | 5 69%

6 | 713 | 797 | 13% | 100 | 019 | 013 | 1,4 5949
7 | w5 | 57 | 18 | 069 | 020 | 006 5t
8 | 706 | 602 | 199 | o7l | 021 | oo 5etw
g 9 | 700 | 562 | 164 | 069 | 020 | 006 5er
S | 10 [ 7048 [ 814 | 2087 [ 025 | 021 | 004 5erel
1 | 7674 | 1024 | 969 | 2% | 021 | 017 5etwl

@ | 12 | 49 | 822 | 119 | 38 | 021 | 023 | 45 699
4 | 13 | 7934 | 618 | 823 | 584 | 019 | 024 | 4 59%
14 | 711 | 957 | 1036 | 072 | 020 | 0o 5erd
W | 15 [ 7949 | 833 | 1108 | 084 | 021 | 004 5etwl
A | 16 | 765 | 921 | 1332 | 067 | 021 | 004 5etwl
17 | 7189 | 724 | 1350 | 109 | 023 | 005 5t

18 | 6882 | 617 | 2140 | 328 | 017 | 018 | 2, 599
19 | W82 | 618 | 1417 | 05 | 020 | 0065 5erdl

20 | 6980 | 826 | 2116 | 057 | 019 | 004 | 2 54

ol | 7625 | 749 | 1364 | 230 | 121 | 011 |25 69H

2 | 768 | 867 | 1349 | 072 | 019 | 011 | 5 699

23 | 8091 | 597 | 1110 | 174 [ 020 | 009 | 1,599

24 |89 | 625 | 13% | 068 | 019 | 007 | 4 599

) o714 dEMF 31~60S A} 1~300] S sict
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FUSYUSY 4T 2ISTRL| 15 Y YRR
A
%X;} Cu(®%) | Sn(%) | Pb(%) | Zn(%) | Ni(%) | Fe(%) H] 3
SIRCN
25 76.43 4.70 1791 0.62 0.18 0.16 3,5, 61H
26 7192 5.52 16.00 0.33 0.20 0.03 4, 59
27 75.81 7.14 16.52 0.16 0.18 0.19 2, 3, 5dH
28 78.40 6.01 15.15 0.22 0.20 0.02 5
29 79.88 8.81 10.28 0.73 0.22 0.09 5ud
30 76.07 10.02 12.10 1.51 0.21 0.10 2, buH
31 7591 5.76 17.96 0.16 0.21 0.03 3, b
32 74.48 8.07 16.49 0.69 0.23 0.04 5eH
33 73.04 13.56 11.27 1.91 0.16 0.06 et
34 71.76 8.18 19.30 0.52 0.19 0.06 5ud
35 73.44 7.81 18.06 0.46 0.20 0.04 et
36 66.83 6.12 25.58 1.07 0.14 0.25 1
37 69.87 9.33 20.12 0.44 0.20 0.03 5eH
38 79.67 5.81 14.14 0.15 0.22 0.04 2, 5¢d
39 71.12 8.17 20.32 0.17 0.18 0.04 5ud
40 71.94 9.34 1753 0.93 0.18 0.09 4, 59
41 75.66 10.40 8.32 5.22 0.19 0.21 1, 3 5¢¥
3k 42 73.98 16.40 8.20 1.18 0.19 0.06 3, 5¢H
= 43 74.62 6.75 16.H4 1.34 0.22 0.14 2, 57t
4 83.48 4.06 10.68 1.49 0.23 0.07 3, bu¥
& 45 71.02 8.72 18.62 1.35 0.23 0.06 ey
2} 46 73.72 11.17 14.64 0.22 0.20 0.07 2, b
47 517 10.05 13.37 1.15 0.21 0.06 2, 5¢d
Ea 48 75.59 5.25 17.93 0.9 0.22 0.08 4, 59
2 49 71.88 7.07 18.84 1.92 017 0.11 2, 5, 69
50 73.98 12.25 12.73 0.81 0.20 0.06 2, berd
51 78.28 4.81 16.10 0.53 0.23 0.07 2, bu¥
52 76.99 554 15.77 1.42 0.22 0.06 ey
53 90.02 8.15 0.92 0.15 0.26 0.51 5ud
A 72.58 8.57 17.96 0.50 0.21 0.18 2, bud
55 90.02 9.19 0.36 0.11 0.26 0.07 5, 6%
56 73.76 5.23 19.87 0.85 0.19 0.12 3, 6¢H
o7 87.98 3.81 7.76 0.10 0.32 0.03 6
58 84.91 6.80 711 0.91 0.21 0.07 2, 3, 54d
59 75.32 7.04 15.17 2.15 0.21 0.10 et
60 81.07 7.40 9.06 2.18 0.19 0.08 3, 4, 5dd
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Fe

166

034
-.287
404
-.087

1.000

-646

-.256
-439
-.252
1.000

-.087

/n

-.069

124
-.235
1.000
-.252

A04

-.837

-.286
1.000
-.235
-439

-.287

Sn

-.230

1.000
-.286

124
-.256

034

Cu

1.000

-.230
-.837
-.069

645

166

Cu

Sn
Pb
7n
Ni

Fe

O Fe

o zZn

Qio

ON

ho

O Po

Conp. 1

w
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FA 4

1
284 % 3049 FAES B
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)
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EF2MR $H374(2007. 9)

zEa1 9o 30709 A} 5 370(no. 11, 12, 13)7}F o] 239l £t} th&o
A-2 g0 Hae Fxte] AELS Cu 69.8~80.9%, Sn 4.3~10.0%, Pb
10.3~21.2%, Zn 02~23%>4 He s 2t ‘gttl 3070 &2 5 26707k
o] 1ol &3l9th ol9f o] FEEEH TP T2 JTE s YAt Zno
t} & A-1 2% %349 no. 11, 12, 13 ﬂx}oﬂﬂ% Zno| °F 3.0% o|4 wol
f‘f“’EM Atk olejgh Avk= o] @Al A} 9 ko] PCARA AH(1d
FUslt}h 22y Zno] ko] 3.28%F =& no. 189] ¢ A-1 Z1F
f‘% Ao R A FEAA T AA R = TFAA WOM 1= Ao Hol Znole)
AAE 93 I PCA B4 AdolA w4l & = ¢l A= AS

T Uitk

o

e o I 5

OI\

= EERKCHRp 2| POARA] Zd}

GConp. 1

<3 15> SH=&X} thAte] PCAd oleh 2&F &1t

7] 2T FAR BAe] AP e <E 8>3} Lom, Ay FEA
o =
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221 el Arel 4 e T4 % 68.275019, 7F
1



Fe

002
131
-.335
762
-482

1.000

213
044
-.129
-.180
1.000

-.482

/n

045
107
-.438
1.000
-.180

162

Pb

-.810
-.404
1.000
-438
-.129

Sn

-.077
1.000
-.404
107
044

131

Cu

.002

o~ O o
SEZ288
— | |
jon B =
CS%&N

Fe

%0 W T AF

0

oQu

O&n

ON

O rPo

SV

Conp. 1

g

lo] PCAM o2 B4 A7

&7 98

she)

I 24 0He FAEL

Az} <27 17>3%

, F A 221 304L A

TN E(A, B)oR o] Holew, A I

Nr

o

Cu 74.2%,
™, 30712]

L
R

A-2)9] AL 2FOo R EFHAL o714 A-1o] T E 2}

Sn 135%, Pb 926%¢] 31t gk¥} Zn 1.2~52%9] W9]

1o

]
e 2L g

A % 307F o] aFel eItk A-2 2Fl

3}
=
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BB R $378(2007. 9)

66.8~84.9%, Sn 4.8~12.3%, Pb 7.1~20.1%, Zn 0.1~2.2%°] W9 <
9lom 30712 &xb 5 2477} o] LFoll £att. o]
ol &ahs Exhe] 49 Sn, Zn9] o] AUHoR =8
ok oleld Aak= ool d=at tiak 3 Aake] PCAEA
B 2% ¥3 == €Ak no. 53, 55, 57 Al A9l 4
83.0~90.0%, Sn 3.8~9.2%, Pb 0.4~7.8%, Zn 0.1%°]
B Il ek 2ake] F9= A 2ol Hske] Cufl

Zn® FHragol e 542 wolw guk.
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FYSYUSY 2F SFILEN 1F Y 2R
<E 9> AR (I A AL
Cu Sn Pb /n Ni Fe
Cu 1.000 -.281 -84 -.155 153 226
A Sn -281 1.000 =231 183 -.368 -.020
o Pb -84 -.231 1.000 -.108 -529 -.261
Al 7n -.155 183 -.108 1.000 -.332 148
+ Ni 153 -.368 -529 -.332 1.000 023
Fe 226 -.020 -.261 148 023 1.000
&
o °0Zn
o Fe
aV)
- o
5 3
oN

<Y 18> PR Axje HECE

3.4 ¥2EAS HF A LR 3% 17

AR A R 2449 WF Fo] FASHAE, PCA B4 Ao i
EAR] el EFHL At A0R wol tiAh B 2R FAR A6 fAl
@ 71&% A4 990 Fedol ¥ Aow FAAT PCA ¥R Aol
A8 2 155 ke 24 3o, 53, 55, 57)= A& A7 7)ol thE

B9} B3k el F4Et w3 AR 1F gel Ade AN

=
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EFBME $374(2007. 9)

oF ST A Fol ole] 95 slstel e PPE molt A7} Y
Aoz o}

PCA #4 A¥ A-1 a2F°] &ah= 8491 no. 11, 12, 139] A5+ Zn91
S 0% ol E=A sHrE o] o] HlF Fho] & AR o dH =T
B R 22 HS 3he 1o gy} gk A9E Yehgich ubd Hl%
o) Al @R Ze AOR AR no. 6 Zng] FHFol B Ao oAkl
Zn°] 1.00%9%1 Ao= ol &xpe] A AnpAoA 7|7}

2 HFo] Holxs AoR FAHUL
B o zpol At SN A= T FHE FEEEH (o 7~10

11~12) PCA ¥4 A3} F 57 SXA7F A= tE 52 o]F& o]

’

7} no

FEATE T3 A-1 g S8k Rl et o R Fo] 9l A A%
Wako 2 go] 1]l Aol EAElo] glof, HHe] & Wkl Apol7t AJEe Apo] 9}
AdAHA BHS & F AATE

m A )

PCA #4143 B 1379 &3l €2t oA 53] no. 23, 259 79+ Pb9
ol 1% mwto g2 A9 ghso] A e o= Kol H|Fo] wlg- 25
Ao o dElom AAR HF gho] 22k 307 & 7 #Skth 12]al Phe)
Shfraol oo F Fa B} ¥& 78%Z HolE no. 279 A§ Az <kl

o T

% @Al el 23 2 WF ke wol: govt Phel Bigk nrhe
Ffoln nad uFo] A7) Vet Aow olAWTh B 14 e
4 3 FAAS SR BEAE e BAE) 98 FRA, o)
o 37 BAE ThE el Bl RS BRI FRAE 27 19

5 S FE2AY THeAdS BolE Aem oAAK
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