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Regarding metallic structure of iron relics of Chosun Dynasty

excavated at Gangsun—-tower, Chengpyeong Temple

Soo-ki Kim

Dept. of Conservation of Cultural Properties, Yong-in University

Abstract

In the course of examining the metallic structure of Iron chisel and Iron
arrowhead, a relics of the 16th or 17th of Chosun Dynasty unearthed at
near Gangsun-tower, Chengpyeong temple, we collected un-eroded samples
from the relics and looked into the metallic structure through mounting,
grinding and polishing, and etching, while analyzing non-metallic inclusion
via SEM and EDS.

The research metallic structure and SEM-SDS analysis, found that Iron
chisel and Iron arrowhead had been produced from sponge iron close to
pure iron made by solid low heat reducing and then increased in rate of
carbon by carburizing. It also found that Iron chisel had been hardened
through the repetitive process of quench hardening and heat treatment,
after being increased in amount of carbon to a certain level.

Up to now, there have been a number of studies in the domestic

academia which were made primarily of the structure of metallic relics of
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three countries the period or the era before that. Although this research
was limited in type and number of the relics, it turned out to be
interesting in that it revealed the 16thor 17th century way of processing
iron, even in fragments. It is thought to be fruitful that we found iron had
been made even in the Chosun Dynasty from sponge iron. It is
recommended that researches be made on the relics later to be excavated
and orginally made in Koryd or Chosun Dynasty, because they are

important in history of metal technology
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Fig. 1. lron chisel Fig. 2. Microstructure of 'a’'(cross
section) of lron chise!{x50)

Fig. 3. Microstructure of crdss Fig. 4. Microstructure of'oross
section of lron chisel (x100) section of Iron chisel{x200)

S 5 AN o B T e & L
on{x500) Fig. 6. SEM image of non-metallic
inclusion of cross section(x1,000)

Fig. 54 SEM image of cross secti
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Fig. 7. EDS analysis of 'a' area of fig. 6
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Fig. 8. EDS analysis of 'b' area of fig. 6

Fig. 5& Fig. 29 v|Z&/M A0 &8 U=
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Al e g HF4 AAE FHe 932 23 HY mlzdilolEs & =4
1} 2otk Fig. 62 fig. 59 HF&AASS g g SEMAeltt. Fig. 7
2 fig. 691 A HFENAE 9 u—& HEOl 3aE ag EDSE 43 o=
2 UYREY 9452 AIE AHYS & & d3, FeO 9 SiO7F Bel A=
He AR Hol AL gdHoz HE AHdT DA skdo] 29 vpo|k
82

g} o] E(fayalite, Fe:Si04) &2 Ho]™, Fig. 82 fig. 694 34 & b¥+<9 EDS
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& AL & F vk Fig. 99 ¥ 2o wud £gsta st U
NN zA e GFE22Q A vl2EAllE xHo] n2A FEeIT FE=
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Fig. 9. Microstructure of 'b'(vertical Fig.10. ’Microstructure of yertical
section) of Iron chisel(x50) section of tron chisel(x200)
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Fig.11. SEM image of non-metallic Fig.12. EDS analysis of
inclusion of vertical section(xt,000) non-metallic inclusion of fig. 11
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Fig.13. Iron arrowhead

Fig.14. Microstructufe of vertibaf section of
[ron arrowhead{x 50)

o , . - L
Fig.15. Microstructure of vertical Fig.16. Microstructure of vertical
section of lron arrowhead(x100) section of lron arrowhead(x200)
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léig.1 Mic cal Fig. 18. SEM image of pearlite
section of Iron arrowhead(x500) structure of lron arrowhead(x1,000)
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