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Irons in Japan and the Korean Peninsula Based on Metallurgy
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&3 HERCE - FRIOMBRAEER - REREaREL6

. EEER T Tt % HM (%)
® B A& P& % #H’Efﬁ KB |®H il T Ca0 TiO, Cu v 23
WAL |ERBRIGET | sCHE & |Wustite 55.7 347 0.24 0.013 0.010 1
Fayalite
H£50% PERTEER 4CH] L " " 59.5 1.09 0.13 0.040 0.003 2
(A A [FERRIRET)IET | 4CHEH " 48.8 3.95 0.11 0.004 0.001 3
B oA A " 5CRfi4 " 45.9 3.99 0.15 0.016 0.001 ]
B - BT B RRm 5CHE " 43.7 1.85 0.30 0.010 0.005 4
e —————
BRE/ 0 |[RRRERE | 4CERE " 50.34~  [1.29~ 0.31~ 0,010~ 0.01 5
_ 54,09 1.39 0.38 0.020
- W BRI/ | 5CPE HAMO| & [ 49.9~ 1.24~ 0.32~ 0.010~ <0.01 6
_ _ 55.0 1.92 0.41 0.025
% B |KoyREBMH SCEI¥~t | B " ] 61.28 0.14 0.06 0.012 0.002 7
HARD
SA¥N |HLuReHT 5CHI¥ " 45.10 1.99 0.36 0.012 0.012 8
7 2 BT Y0 1CHR % A ] 41,3~ 0.7~ 0.15~ 0.016~  0.003~ 9
54.3 1.37 0.24 0.079 0.006
5 LY 1S 5CTIE W & 7 |39.4~ 0.9~ 0.14~ 0.039~  ]0.001~ 10
_ =L 67.0 2.14 0.18 0.19 0.004
X [ PN 5CHR~TCH] » H " 53~66 0.32~ 0.083~  [0.003~  Jo.001~ 11
1.53 0.27 0.007 0.007
_jg_fgﬂa%a‘m REEAF R AT 5CHij " " 47 1.14 0.84 0.005 0.040 12
TEi2i—1 | ABKAF R 5CH&¥ " " 27.8~ 1.9~ 0.18~ 0.012~ [0.005~ "
42.7 3.8 0.37 0.020 0.012
I E i " " F3 W |46~85  |0.59~  |0.23~  |0.019~  J0.001~ 3
_ 2.0 2.1 0.043 0.005
F.3 PN T T 5CHE 3 ] ] 3.0~ 1.8~ 0.14~ 0.001~  |0.002~ 14
_ 56.6 3.34 0.25 0.016 0.003
3] B [Fodki iR 5CH:¥ " " 33.6~ 1.19~ 0.24~ 0.030~  [0.004~ 15
53.1 3.61 1.09 0.24 0.020
BERE K | BRRNaE 4CE~5CH) # 57.1 4.44 0.14 0.008 0.001 16
H OH A ([RREFTH 5Ck S £ " 34.0~ 1.01~ 0.12~ 0.027~  [0.002~ 17
- 59.4 5.56 0.51 0.20 0.010
T AN & mERAEE 5CHI~% R " " 44.0~ 2.8~ 0.23~ 0.006~  [0.005~ 18
;L _ EAPO 62.0 5.7 0.51 0.010 0.013
BREL T |BERKSD SCHHIE " " n 34,0~ 2.7~ 0.54~ 0.080~  Jo.011~ 19
62.0 8.8 1.29 0.063 0.026
' " " " 49.0~ 3.70~ 0.40~ 0.010~  0.013~ "
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X & [Em R L 5CHE £ " W 39.0~ Li~ 0.24~ 0.013~  |0.004~ 24
- 53.0 2.4 0.44 0.030 0.010
[ 1L m |BRERLT 5C HEAPAQ " " 54,00~  0.71~ 0.20~ 0.008~ 0.01] 25
61.71 1.88 1.44 0.010
7 B ® EEL%EJIIBBH " ES " n 55.7 1.32 0.35 0.007 26
EJi|
oA R [EBRMULET 5CHItH - " 56.5 1.98 0.12 0.002 0.002 27
th T [ERRERBT | 5C f328 ] = " 34.8~ 1.62~ 0.15~ 0,025~ 0.01 28
HANO 51.5 5.85 0.31 0.045
N B B | KBRIBT 4CR~5CHI| EAPR ] & " 64.01 1.65 0.22 0.001 0.006 29
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60.85 2.74 0.29 0.01
il Bkt PRAEROMAN £ |F 39.32 2.51 0.45 0.002 0.01 34

116

H:Hercynite, FeO*Al,04




F®IDE

1.

11.

12.

13.

14.

15.

16.
17.

18.

19.
20.

21.
22.

23.

24,
25.

26.

27.

28.

29.

30.
31.

32.
33.

34.

BETRERRAKERRE, #ETERS

2. KREBECD 1993 [SEd»oALHROKRER] FNZEERE—$REEEE (F2R)]) BRGEELE L > ¥ — 1993. 10. 16
3.
4. R fe—itt 1985 [HEESULMRBEALREE 1984 HE] ERITSULMRAEREES IK) SEHHFELERE

KEBEC 1984 [aAEBMNTSSEOSE2EMFEE] DAART] GRFIN UM RAHREEE 1145 REIHHEERRK

KEBIECD 1995 [HHHOHKORS] [FHdmRE%] 1995. 3. 31

. KEBEC 1998 [BHEH/ FGEH S 1SS0 @R FOAL] BB LMRIHIREH ) &S] BEWRIT Y REREE

%134 BERGITHAETRAES

. KEED 2002 [EREHEE LEHMN TSRO SEENFAE] [HREME 4 7] QNI B R RS TS 303

) L ILH T BRI IR E MBS B LM R A= 2002. 3

. KEIED 1995 [KEEBSEGREERYOSR2MRAE] KERF] RABTERE VYR ERSHL IR DHTHEZ

A&

. KEBIED 1993 [EAKMANRMN TSEMERY OSRENFIE] [EAKMEN] (BRSSO RERERE 86) BMILRHE

ZB&

. RERNETHBRERS, #HEfd
10.

KEBEC 1990 [TV BiEkeE L BEd o0& RAMFRE] (WRAH] (RERCMRERESES 765 LERHTEER
A=

KEBIET 1981 [RUELEE R OEARE M L8 - SROSRFHTE] [KE - KEEEE— T RKEFREZTHEI—] KR
HHRHREERS

KEBIEC 1981 [KBURATEL &R 27- 1 §X, KA - ik - SEDEE M TS oRE] TR - SRbEH I R - 5
it B A =

KEBED 1976 [HHARGIES L > & — M T8 - FREOBZNSHRE] [LMEREREREREELO 1) RHHFTER
a3

REHHELES 19891990 [ZREMI - 0

KEBIECD 1991 [REWHHEYE FORLEFH T BEEERYOERFENALT] [RAKDT] XEHABTERS

KEBEC 1991 THEEHRHISFEOSEENTRE] [HEMEMNK] (—8EE 24 SR A NSRRI BERLE) BRI

B bt > 7 —

BREHELZASRERNE, RBREK

KEBEC 1992 [FHEEHHISEEEEEYOSBRZHHAE] [E2] ~BHNREAHEHH, & HREHRE - LAF LR

AERES~EOHHERRS

KEBEC 1988 TAH-HAI - TEBFHIHEOSBENFAL] [RAKA - LAE) GLEM L REREESE 4K FHER

KEBIHHEEEAS

KEBIFC 1989 [HBKILAPEMMN TR L EROSBFWRE] [HRLPRY] KETEFALES

KEBIEC 1987 [ILEMES TEHRM EHMEMEEEWOSRANTA] [hl#Ees - KR - FEEN] (B R SRR X

1Lty ¥ —REHATRESES 114 BNt Ey & —

MREBEAVDEHRHELEER, Hi5EEfEH

KBECD 1996 [FHEEMMH TEEMEERMOSRFMNRE] [THEEN] BiRREE UV E AR EHE 18048) HREREEE

B& - BEEBEAGAR bR A

KEBIEC 1998 [Hrab#idht MBS MEEYOER2VFE T GER - HHA - T 0@ W ARREE Ut AERES 214

) BARBBERAS - ARREF U iREFHEM

FBEEBUTHERBELHAE, BEE Xt ¥ —FETRKEBAFTRE, £5EX

KEBIED 1998 [RIILUMEMH TG EY - RBEROSEENFE] ®EFLTHER LM RERETEEF~ORMER 1998,

7. 10

KEBED 1991 [REREHEHEEREEYOSRBENRAL] HHLXEMRHALHESE 3] BERKTRAS - MHEAS

BBtk ¥ — 1991. 3

KEBED 1990 [Bi/MREFSEETEH TSSO SBEMRE] [B/NREWS 16~18 KEWAETHREE 2] AT ULH R

EWMETE 14048 MATHHERRS

KEEC 1997 TUEEHFHTHSGHEEEYOLBENAL] IUEESI)] BRI ULHAEREETE 45 %) FERBTHETE

B& - By RER 1997, 3

KIBIEC - S§iAKRHEE THA - thiEEHE OUSE - REEN) HIEENERYoSRENHAT] [/ EKEE] (HA - ERXEX

EREEE ) R AERES LHHTHERARS, &% LHTENALES i

FERR MRERH T SEEEEDOERFMAET] AHAETRIKE

KIBIECD - HARME 2000 ZEGEBFHTSEEROSRFNAL] [RREW] (KERFFER LM #E 1999. 6) KRFREZRS
2000. 3

KEEC [THEWRISEO SBEHME] [THERBEOMZE] NIFFRKEELEHASHEE BHER - HfTEE

KEBED 2003 [HERBEMHTERMEERDYOSRENHALE] [EERBEHRVI] B0IBUKESRT € 1 S EE UL REHRE

HEEXV BREHEHRS 2003. 3

KEBIET 1998 [WLBEAE T MBEEEOSBFNAL] RS RBORMEE] S Lask - /7 BR - W A/ BEiE~—&E

B9E (LRER BRPEHMNEECHBEALREE HARK EHERTRETHEFEER SHEHEFREHRS1998. 3

117



8Ll

K4 FEETHIHIADEFAER
* * *® *® * *® Ix
205 | GBE BRIt |RIL  |—BIC [BILrh |BIthn |BIET) | BiG |BILTT |Bicey | BRIt Bt | Bk |BEICH] Bow [nTvob @ | R mEAS | TiO,
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Fe) Fe)
58-043 14DE-
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Irons in Japan and the Korean Peninsula Based on Metallurgy

Osawa, Masami

In Japan the early iron culture from the final phase of the Jomon period to the Yayoi pe-
riod began at the introduction of iron products of malleable cast iron, iron casting decarbon-
ized steel, and paddling steel with the method of high-temperature reduction which was most
likely be adopted in the northeast region of China. Moreover, sponge iron with the method of
low-temperature reduction has seldom been found because of hardly been survived; a few
specimens and corroded condition cause that they have been found in a very small percent-
age.

On the other hand, the technology of forge of the Yayoi period is still confined in the unde-
veloped stage and also in the environment which is called a primitive forge. Firstly, the used
iron wares (fragments of the decarbonized-casting iron axes) were reused by polishing them
with whetstone, and secondly, as the half-finished goods of a stick and a board as raw materi-
als were proceeded to produce iron wares by cutting, taking fabrication of heat, and at the
end polishing with whetstone. Raw materials for forge depend on China until the middle of
the Late Yayoi period, but after the middle of the Late Yayoi period there is evidence that
they depend on the Korean Peninsula where iron production already started.

Adopting the funnel which serves as a full-scale forge; pounding, shaping, and refining,
these procedures began around the first half of the Kofun period, and the beginning of refine-
ment of iron ore and iron sand should wait until the middle of Kofun period. It is not certain
when the refinement adopted in the Korean Peninsula began, however, there are some evi-
dences that heated magnetites as raw materials were used in the A and B areas of Sokjang-ri
Site in the 3th through 5th century, and it is sure that the date will be much earlier. As the
successive site, Sachon Iron Mill Site has been excavated; the remains of furnace are round
in plan, and this type has been discovered in Hiroshima and Okayama prefectures, which is
belonging to the Late Kofun period. However, any large funnels in diameter have not been
unearthed in Japan, therefore, there are some arguments whether or not two specimens are
similar in type. As to the round furnace in Japan, iron sand and iron ore were adopted simul-

taneously for raw materials, and adopting the heating method have been inherited.
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