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Reaction Mechanisms and Operation Technique for “Tatara” Steelmaking

Kazuhiro NAGATA and Takuo SUZUKI

Synopsis : “Tatara” was a traditional box-type furnace in Japan and had produced steel and pig iron directly until 1923. After then, because of the low

productivity, Tatara was not commercially operated but only for producing the materials of Japanese sword in little. In 1977 with the blank
ages after the World War 11, Japan Institute of Art Japanese Sword reconstructed the Tatara furnace, called “Nittoho Tatara”. Then, Mr.
Yoshizo Abe as a leader “Murage” realized his own technique for the Tatara operation because of the technique transfer only by oral instruc-

tion to the Murage’s family. The 3rd Tatara operation in 1999 winter has been studied on the effect of fire flame (so called “Hose™) and sound

from furnace, the color and viscosity of slag (so called “Noro™) flowed out from furnace and the condition of tuyers to the productivity of

“Kera” including steel (so called “Tamahagane™) and pig iron (so called “Zuku”), etc. This operation met the trouble of air blowing to the

furnace in the final stage. Though many efforts had been made to recover the stable operation, the activity of furnace was stopped in shorter

operation time than the other two operations. From the experiences of the recover, the fundamental treatments to make the operation stable

have been cleared and also the reaction mechanisms to produce.

Key words : Tatara; steelmaking; operation; pig iron making; reaction mechanisms.
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Fig. 1. Construction of the underground and furnace of the Nittoho Tatara.
(1) Uwagama, (2) Nakagama, (3) Motogama, (4) Tsuburi, (5) Hodo (tuyer), (6) Kiro (bamboo pipe), (7) Tenbin-yama,

(8) Hondoko, (9) Doi (clay), (10) Kobune (tunnel).
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Fig. 2. Construction of the Nittoho Tatara furnace.
(1) Uwagama, (2) Nakagama, (3) Motogama, (4) Tsuburi, (5) Sujigane.
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Table 1. Works for Tatara operation.
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Fig. 3. Operation of Tatara furnace from start to stop of blowing. One basket of iron sand weighs about 4kg and one basket of

charcoal weighs about 15 kg.
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Table 2. Products of Tatara operations in 1997 to 1999 (kg).

Grade 1999 1998 1997
15 run | 2™ run | 3" run |Mean Mean Mean
Tama- | I 217 360 2317 292 497 811
hagane | 2" 397 363 301 354 570 504
3r 972 854 618 815 601 228
Mejiro 104 136 107 116 136 254
Dousita 298 338 287 308 3117 275
Orosigane 449 455 317 407 179 52
Pig iron 41 52 8 34 49 133
Total 2,538 |[2,558 |1,875 2,326 | 2,349 | 2, 257
Iron sand 10, 233 | 10, 325 | 10, 375
Charcoal 10, 545 | 10, 725 | 10, 413

1%, 2" and 3™ grade are called Tamahagane and classified in mass%C of
1.0-1.5, 0.5-1.2 and 0.2-1.0, respectively®. Mejiro is small particle of
Tamahagane, Dosita and Orosigane are low grade steel. Pig iron is the
sum of Kera-Zuku produced in the bottom of Kera, Ura-Zuku collected
undre Kera and Nagare-Zuku flowed out from the furnace during opera-
tion. In this case, pig iron is almost Kera-Zuku.
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Table 3. Composition of slags sampled during Tatara operation (mass%o).
No. | Time T.Fe |MFe [Fe0 Fe,0, |Ti0, |Si0, |Al,0, |Mg0 Ca0 S
1 1d/14:50 72.71 162.72 |5.31 3. 27 12.79 13.07 0. 45 1. 52 0.022
2 1d/16:15 62.67 |51.53 |6.81 3. 84 17.25 | 4.24 0. 66 2.59 0.024
3 2d/8:38 12.40 | 1.82 11. 11 1. 67 59.39 [13.50 |0.89 3.01 0.012
4 4d/4:15 42.85 |0.13 52. 67 2.32 28.69 | 6.55 0. 54 1. 86 0.029
Masa Iron sand* | 60. 23 23.10 |62.83 |1.11 7. 88 2.01 0. 87 1. 06 0.021
Clay of furnace | 4.11 1. 58 4. 12 0. 47 64.00 | 17.69 |0.99 0.19 0.016
%:This iron sand was mined at Hanaidani and the composition is mean value.
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Fig. 4. Change of wall thickness of the Nittoho Tatara dur-
ing 7 operations by Mr. Yoshizo Abe in 1978%. The
wall thickness was determined from the length of
tuyer at 4 parts of Tatara furnace .
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