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1.1 4+ 33

Ao BAF AE2 AFH FdA7A A/ ZaEAE 5
on, AldE RE AP A4 €5 d4AG) glojME ¢+ @ o
T T FH522 A4AAT Uk A A Yy ol & o] &% 7)o
Az ALz FGolX ZHE FHel E 7139 SR AHHm Ut ol
¥ do] St E0]& AL 7|A 3M71E BEAYE FAHo=
Mg BFH7 AFsHd 28z 719Ad 147173 §e AU Ry &2
Aoz FHAPA dzrV|Ec] 457 FRAGE FHdez g3 ¢
AstA oA 94§, 1981).

2719 3 &Ae E€ T EFE ©AE olgstd FHe &84
1539T RO A 3 1000TH 29 25N FFHE F4AA A9
th o3 A AMNHE e UutH o2 gitlalo] Yo} £Ho s
o]F HHAH(ZL #HAE: sponge iron)olzt EHTH(EEA, 1984). o3
B ZAANLEAYRZ AU APAE gaFPo] @o} 2L FE)
&FHe 27U FrI2 AL E 5 i ERu AL, AAE, 2A
e olfrZ B A77t Mg o A sles vy om wAs)
A HAT, U HAEAIJeZ Qg F7Aze Frloh 49 2 ¥4
AAHe Frtz A A2 HVE 48] A AR Lol wAHEA
HAx, ol 2UF7tE YAse T 847 U wa A noH
7l #AF ATe HAAFF G FUHE Fe g8 Byeg
obuzlh AlA - A R dAMerIed FUAHE F= FHAY Y 2%
TR AT dido] "ok F&£H EAeo S He dFe 7£F

1



?d 2dez AR AL T PUE AL FIAFRr|es HH
Ag THHEF olgd FEHZE AYY 5 A& A2 Ao

E d7dANEe Yo & Ui 272 AF 2EF0A 2ER 27
B9 TAHzy R uFH ARES BHA 1~347)e) YAAL A
AR 9 A7 AL 7€ #al 2 o 22z AZEYe DE =4
29 zolg ZAsA dAy PHE HHPozA I FAY A7)
€= A% £ A& Aoz AAEd =¥ v Ay 7| AA7eH
vl £4& B8 MG gizeld A H7AF JleAAE &
ol mx gt} o9} o} & FwE E A &3HA FA|AA B A
AR AFE2 H77t 98 FEE FA RnA I

1. 2 9+ 44

E dydye FEM NEE AF A 2AEe APAHD B
Wa Mg dFARE v s BHAJA FAE HAsATh

AAAHQ e AFqgm RN A AF £HFF FE +E
2 3UdneH EAREATLAN BEANYE AT FE T 27
FE 9He HAYsd AEE AHHAG A7 AFTEL o=
Ego] €9 BYE MAsigen, 2 W4E E 1% o ARG 2
714 oM 2L BHE £ Sl FHo] detdn, ¥4 FE
Halg 72 g dgdd 244 AFHATE AFZH 2ED A
B P S5 AL AE AT R22 FEY HAzHE
24t 1 2Ae FrAF &S ZHA JEY + JAg ReE @Y
gk Y o F2d diE A7 39 22RAR AL HEE T
ot



£ 1. 24 d¥ #7RE

A #3 | #+& 33 A% i 47 /7 A7l ©d
YA @z
AAZHD g=
HAZAQ) &
(1) S

Az | BEF :g(g) 9z & HER i]iz:

AE(3) ¢
e R oE
FxAR FZ
k- w3

By oy §89 AHS 94398 A HEdhe 93 de] 23
Ed9 AE 3cm tolotEE & HFdo AHsAcul, ol dA=
WA 7150 Bo| HYUE Aoz FHHE ¢ REH old FgstE
T Y, AR FAA A B4 da JHE & FEY A7t
olzi# A¢+ & FEAA M 7 RELS AHAAY AE AH F
W B AZAA FRo] FAAL wo]2Z vER A8 E EFE
i$-x, MHFEY FdF e P& HY - BdPge2ZM E2EFAY
& A¥S HAF &4N7A &t

Ztzte] AHE A FAFTAZ wlREF F, AL #200%E #120071A
Ao dotg 43, 3mst lmé EFuUE J|AH o4 detg
AAstdct. detd AEE 3% Nitalel & 23 AHdq £
¥ EY dEYdaER AN AxEo AAMg FFE wpHoh

AR e m A7 #@de wAlY 3 8@ 0] 7 (metallurgical microscope,
nikon OPTIPHOT-2)& c°|&3ld FHAAE 50ui2 #lsx, £33
A F&2E 1004, 2000, 400¥H = Edist] AAHY i, A =3,



Agd? €edd 52 2AEAY. EHYZ A vede F 239
BEo e EA4%GE #d nAF =AY (akashi, MVK-HVL)Z H]
712 J2g 34U $HEFL 7IEH o2 100gf2 52T HAIS
Hod, Z+ i & 53 FA3lo HEgez T 223 AH S
st W3S MAEY H4EL  EDS(energy dispersive x-ray
spectroscope, OXFORD, ISIS) 2 2434

PAA 4L 2549 F7IF-Ed ds] ddd AT7EAE AR
ALg JF TF 2E EAF(olA4A, 2003), ¢ & 9 n7e AA
£E HFZ(HFH 9, 20009 24L& v PFESIY & A7 dF
Aol THFAH.



2. §4) nmetd w7

2. 1 #AA w73

1u¥H REE Fio HIHE AFTe £33 o] e Ay
B84 ddAY HdEHA god ¢k g X 2 E4ug=
AAE & e AL AFE, PNe Fi AF= FAUN 49 AF
L g3 FolAjohite] AF =7} glch

AFEE M Zdol 73km, ¥5 Ho| 3lkm, & ¥4 1,820kmE $3
vt A 7t & deold @b Eeol 1,950me #Hebite] glew, o
FEOE FHAE o|FL FMZLZ YAHAE o|Ett 7|E YL A
Bl 3718 47129 AT AL F o2 PAHYY) R gute o
FE2 71F0] B dF Yoz Ho Adn, EYY FAHEST vl ks,
AAAREE] 2 o] A7R] HFEo|Mel nf2uEde AAF HFHE
AAgtac SExde] TR BH ESY T3 T} Wol 4 E
gnz, Ak 4gd FEL AU JEHAUG. detx s o}
& #HAAG FFHL, ASAA HAB AA47AD o]F trEe
Ao EXYAE 29 FEP

gute FRAAY AFxetsE FFL A T AFEE FHE £
#A %9 39 ERFgeladis THLE E 5 gk AL FolddE

€ AR 77l gEolt. #Xu AFes itz F3ldd &
R A AY BHo @tz bidE T3 da 4994 U, a8
A AFEEs e GRAYo Ve £39 JPg WorN 4AF

SR FA8E Hol AT}

flo



AF=E FAUYNY Holete #HAA BY, AFE7 $e G2,
T3 AT 293 4B FFEAL gAY FHol FEHY. 2=
2 9AM BRRo] it B3 £3HA FAlo Aoz 1 Az
2o lenzs N #vte FHER] JFo] 2 ¥ AF A 4
He.2 #ix oo g oo Fi7}t ngsitet AF 2] 9
¥ 7ol drteEA At

Fotrlobde] AFEe BHCAM B, AFEE FHdoz v
1,000km2| Hejoll HotE 712, 59 AF5H 25AY, 299 QHF
g dEdE 5% 292 dudt {F4AS 4= $¥7F AdA o o
A #Ad e ALY A @iz 2 FAYHY & A4y
o] BARE Y 9¢ Aoz rdEn a3 S42es g
obFd APY FN7t A3, AMF, Y717t AFSE 28] @Fo] W
HAF27T JHol FEE

2.2 8 N#

FHE AFA 25 7419 A 2] gol] AT} o] duje Yl 2
BE Agorg 19799 AF FAFTFE 2R 9 NAeEaA gd
HAA, AFA FFol g FUE C|FEZF o FHNEE HrF
Xolth, @ Folo] & FA4g TE g FIsurt E5ES 2
3to], 1984'd 129 H2 AL olFojHed AF oM NF FALE

T ASolUth gUdE HAA HY99 27 A 156m, EE 102m2
Z d9¥o] 100m*elvh 4% BYL o 2u e g4g ¥ g7l 24
Az, 3A ¢F 5% 5% 9oz FEHAL

dEHEHRL FA ol 8m, EF 56m, e d0m?2] HolE A2 ¢



ot FEL 3717 gR1EHAEH, AHEHoZ ME dZE ALE Ho}
H ALY FUTIA B AeE AFJEY FEREL FEEV H
3 oA dAg 47 1¥e] Uk &GS 4& gz uIsixz
S EL Zol¥ol BYL FuHtd, HAZE By HA7} AR
F3 L stz ek #1E 29L& T4 Zeo] 156m EE £ 35-~5m
2, % 432 iz 60mt 9ok FEL Agye Fue E2 =34
A BE dF Y AFR 1719 HEYEY] golel§ o4 5FY 6712
25 gsld 7717 ok £Ed #2 ErHd FARKE, RETE,
WE2 5 5049 zeln 239 vtAlA7)He] Y.

259 F7)L dxd £F9 9E £ $¥AY /4 58 vz &
f 7Y 1~-341718] |AFAYE 718}z S5 FPAAd &3
Ao olddrt o AHHE FAHNAN E2EL #E QL&Y A&
Fedie A AT AHME R o ol MY Aol fE
AFo] T I R GNP ZEFH T AHEL, 4FA 944
Eold gz utg M3 @r1&dl E M FE(IA AFEe EA)t
Jdol wlg etz £33 2Yg Foe 7|ES PR YFH F=
RO g ojshgd

£3E §HL 7Y AF AFE 9A} oo YUY 2PHHL
graled Qloid wif- Fasc g2t AnAdel FEEVE AMEdE
TEEY ZFPGL2RE T3 U FVE AEste BV I
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ABSTRACT

Metallurgical study of Iron Artifacts Excavated

from Yongdam—-Dong, Jeju

Kang Chang Gu
Dept. of Conservation of Culture Properties

Graduate School of Arts Yong—in University

This research is about a minute structure of ironware objects from
the relics at Yongdam-dong, Jeju which plays an important role
clarifying culture change in the dawning of history of Jeju Island
before and after the Christian era. Ironware relics were 9 pieces.
Then, 8 pieces such as small iron sword etc. were manufactured by
forging, and 1 piece of iron part was manufactured through casting.
This study was executed so as to know then technique of iron ware
manufaclure system, based on the difference in minute structure by
examining the relics to metallically vary the manufacture method . As
for study method, both of the direct and indirect method were used.
As a direct way , sample ore was examined and as an indirect
method the data which were already examined in parallel was
compared and analyzed.

Test piece from 9 pieces of relics such as small iron sword was

extracted under the principle to conserve its original form to the
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utmost as the metal which remained inside the part that surface was
exfoliated. As for extracted test piece, whole treatment course was
completed by corroding the surface with Nital 3% liquid for few
seconds so as to observe its minute structure after grinding surface
in full detail by mounting it with epoxy resin first. After whole
treatment, all the observation for the research was done with the
naked eye using optical microscope, minute structure photography
using metal microscope, and nonmetallic medium analysis with
SEM-EDS.

As the result of analysis, 8 pieces of relics through forging which
were excavated at Yongdam-dong, Jeju were made with technique
system to produce ironware by using low carbon content iron which
was produced with low temperature recution judging from metal
structure. The trace of heat treatment appeared on the part like blade
where needs strength, quenching was made simultaneously with
precipitation. In addition, heat treatment was done also to supplement
brittleness that quenching structure has and to give tenacity to iron.
In case of manufacturing ironware with iron of low carbon content,
manufacture processing to perform molding by heating chopping
—precipitation-heat treatment-heating chopping repeatedly was made.
From the iron part excavated at Goon-dong, Youngkwang which was
chosen as a comparison subject and which is chronicled as the 2nd
century also, same manufacture technique and heat treatment
technique are found. Accordingly, it may be presumed that this

technique exists widely in Korean peninsula around the 2nd to 3rd
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century.

Judging from its outward form and X-ray film, it is certain that
the 1 piece of casting iron part was manufactured through casting.
But, as a result of minute structure observation, it was proved as
carbon iron structure in which some pearlite was mixed in pearlite
base which is not a casting structure. This structure is that structure
changed because of the phenomenon that carbon is shed appears on
surface in making the heat treatment of ironware manufactured with
casting method for long time at high temperature. Then, it is deemed
that it was executed so as to supplement the brittleness of cast iron
and give tenacity. Minute structure observed at casting iron part is
what shows the technique system of ironware manufacture during
that era. Then, examples observed up to now are rare.

Thus, metallic result clarified through this study may be regarded
as a good data to presume the manufacture technique of ironware in

the Period of the Three States.
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