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Builetin of the National Museum of Japanese History
Vol.136 March 2007

A Study of Materials and Manufacturing Technique of Barrel of Japanese
Matchlock Guns in Edo Period by Non-Destructive Analysis

Sarro Tsutomu, TAKATSUKA Hideharu and UDAGAWA Takehisa

We analyzed metallurgical structure and inclusion on gun barrel and sword by a scanning electron

microscope (SEM). The results are as follows;

1. We can potentially identify two kinds of gun barrel made with manufacturing methods, udon-bari
and maki-bari, which were main techniques recorded in old school documents.

2. Most gun barrels are made of materials which mainly contain iron, silicon, phosphor, potassium
and calcium, and without titanium in inclusion. Their carbon contents are <0.1% to 0.2%. These
aspects are different from materials of iron swords.

3. We find an barrel made by swordsmith contains iron-titanium oxide and being same
characteristics as general iron swords, and on the contrary, also find a sword made by a smith in
family tree of gunsmith contains iron, silicon, phosphor, potassium and calcium, and without
titanium in inclusion. From these analytical results, it is assumed that the materials and
manufacturing technique between swordsmith and gunsmith are different.

4. Foreign guns have distinctly few inclusion and their inclusion contains mainly iron-manganese

sulfide and fayalite.
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