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Abstract: An image analysis was used for the interpretation of microstructures of ferrous metal
artifacts. For the purposes, various microstructural features such as average grain size, phase area, shape
factor, and composition of the inclusions, were parameterized for the information about manufacturing
techniques such as casting, heating and tempering. The carbon content was determined through the evalu-
ation of the amount of pearlite phase. As the amount of pearlite phase increased the shape factor also
increased. Grain size was relatively smaller in trans-section than in cross-section. The manufacturing direc-
tion was trans-sectional because the orientation of inclusions was elongated lengthwise. All inclusions was
of silicate groups and the manufacturing temperature was estimated up to 1450°C.
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Fig. 1. SEM photography of ferrous metal artifact of (a)
cross sectiont (X500), (b) trans section (X500) (c) orien-
tation of inclusions (X 100).
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Table 1. Analytical data obtained by image analysis
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() (um) factor (%) (%) (%) )
Sword (Fgil) 178 52.0 1.28 - - - trans-section
Dagger ($T#1) 7.0 11.9 1.72 - - - trans-section
Iron Sperhead (3F) 75.1 36.7 1.48 72.6 27.4 0.022 trans-section
Iron Works (3#73) 845 126 1.59 85.8 14.2 0.011 trans-section
Iron Axe §§%) 282 63.6 1.42 94.1 59 0.005 trans-section
Iron Axe (4FBEFR? #52%) 255 76.5 1.89 80.1 19.9 0.016 cross-section
Iron Arrowhead (G85E) - - - - - trans-section
Iron Sperhead (38.F) 516 91.7 1.42 88.7 11.3 0.009 cross-section
(HwangOh-ri)
Iron Sperhead (38:F) 365 99.8 2.19 76.3 23.7 0.019 trans-section

(HwangOh-ri)

: can not be calculated.
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Table 2. Chemical composition of non-metallic inclusions (%)

NazO MgO Alqu 5102 K;O CaQ T102 MnO F8203
Dagger (55%!) 0.36 341 8.70 54.3 3.55 244 0.68 0.30 4.29
Iron Sperhead (§7) 0.37 4.99 8.63 44.6 348 30.2 0.88 0.08 6.77
Iron Works (58:35) 0.19 2.54 0.51 29.7 0.19 249 0.20 41.9
Iron Axe (BEEETZ #82%) 0.37 1.75 6.58 325 2.47 154 0.55 40.7
Iron Arrowhead (33%) 0.33 3.10 7.97 43.0 3.51 7.21 0.37 0.77 337
Iron Arrowhead (35:48) 1.52 381 322 1.28 20.3 - 409
(HwangOh-ri)
Tron Arrowhead (G84%) 1.62 6.81 41.0 2.09 13.2 353
(HwangOh-ri)

- @ not analyzed
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Fig. 2. Estimated melting point of inclusions.
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