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A Chemical Study of Iron Swords Excavated in Hokkaido
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A Chemical Study of Iron Swords Excavated in Hokkaido

Sarro Tsutomu and TAKATSUKA Hideharu

We analyzed the pieces taken from five iron swords of various kinds, which were excavated in Hokkai-
do. From the metallurgical structures of the surface and cross-section, the chemical compositions of
inclusion and micro-vickers hardness we found the followings;

1. Inclusion in all the samples lengthened in the longitudinal direction, which meant that material iron
was forged out in this direction.

2.All the sword was made with steel and the concentration of carbon varied in each sample.

3.Three of the samples, No.2391, 3909 and the “sample without identification number”, contained inclu-
sion with iron-titanium oxide. They were considered to have been smelted with iron sand as raw mate-
rial.

4.From the metallurgical structure of the “sample without identification number” , a warabite sword, we
found the concentration of carbon decreased gradually from inside to surface. It was estimated to have

been manufactured with a decarbonizing process of steel with higher carbon content.
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