Akita University

R R TR IR 72 Y, 48255, 20044E 101

-

X

- HBEBHFEICELD2NMNTOHEE

IMBIFRT - RARIETR™ - IRAEIRT - ZIHEOKY - BPRERT

A Small Knife Making Based on Combined Use of the Tatara-buki
Ironmaking Process and the Hot Forging Process

Yoshinari Komatsu*, Shoji Goto*, Setsuo Aso*,Toshiaki Miura® and Harumi Tanaka®

Abstract

Iron sand mined from Mukaihama beach in the city of Akita was applied to make “Tamahagane” based on
combined use of the “Tatara-buki” and “Oroshigane” process. The Tamahagane was applied to make a small knife
based on hot forging process. Initially, the iron sand was washed in water and dressed magnetically to rise iron
content of the sand. After that, the iron sand was smelted by means of the “Tatara-buki” process to produce
Tamahagane with lower phosphorous and sulfur contents. The Tamahagane was obtained in a 10.4 % yield which
was lower than that of 26 % in usual process. The reason was considered to be due to high concentration of SiO;
in the dressed iron sand. The Tamahagane showed a mixed structure of ferrite and pearlite. Finally, the
Tamahagane was forged at about 1100 K to make a small knife which was about 3 mm in thickness and 80 mm in
length. It was available to use as a fruit knife, though the microstructure was macroscopically non uniform.
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Fig. 1 Schematic illustration of the small-sized

“Tatara-buki” furnace®.
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Operation of the Tatara-buki ironmaking
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Fig. 9  Heating process by gas burner.

Fig. 13 Overview of the small knife made in this
experiment.

Fig. 10 Hot forging process by air hammer.

Fig. 14  Paring an apple by the small knife.
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