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Effect of the Charge of “Komori” Iron Sand on the Properties of
“Tamahagane” Steel Produced by “Tatara” Operation

Takuo Suzukt and Kazuhiro NAGATA

Synopsis

: The Tatara furnace, so called Nittoho Tatara, was reconstructed in 1977 based on “Yasukuni Tatara” which had been worked before the end of

the World War II. Mr. Yoshizo Abe as a leader “Murage” developed the new techniques of direct steelmaking, “Kera-oshi” for Tatara opera-

tion only using “Masa” iron sand for the 3 stages of “Komori™,

been carried out in 4 stages with “Komoritsugi” following “Komori”

“Nobori” and “Kudari”

. Until the age of “Yasukuni Tatara™, the operation had

, and in the first two stages, the “Komori” and “Komoritsugi” iron sands

with higher (Fe,0,)/(FeO) ratio had been used, respectively. In the present work, 7 Tatara operations with 3 stages were carried out using

“Komori” iron sand or “Masa” iron sand for the “Komori™ stage followed by the last two stages using “Masa” iron sand. The operation using

“Komori” iron sand produced more amount and higher carbon content of “Tamahagane” than that only using “Masa” iron sand, because “Ko-

mori” iron sand was reduced easier than “Masa” iron sand.

Key words: Tatara; direct steelmaking; iron sand; tamahagane; carbon content.
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Table 1. Composition of iron sands (mass%).

Tatara Operation | T.Fe |Fe0 Fe,0; | Si0, | Ti0, | Al,O; | MnO Ca0 | Mg0 | V0, |Fefs
Fe0
Tonami Komor i 58.05 | 11.38 | 70.30 |6.24 | 540 |45 [0.8 {0.29 [0.20 |0.14 |6.17
Komoritugi |58 64 |17.54 |64.28 [ 503 |4.60 [580 |1.42 {0.34 [0.13 |0.15 | 3. 66
Nobor i 60.37 |22.91 | 60.79 |4.61 {473 403 |0.91 [0.72]0.21 |0.20 265
Kudari 60.38 | 21.30 | 62.59 | 7.23 | 269 |417 |0.67 |0.32 005016 |293
Yasukuni | Komori 56.55 | 21.52 {66.05 | 7.90 | 2.15 }550 |0.57 |0.38 | ——]0.30 [3.06
Komoritugi | 56.96 | 20.33 | 60.50 |8 18 | 2.46 |590 [0.57 |0.58 |— [0.27 | 2.97
Nobori 58.13 | 21.20 {60.46 [7.90 |2.24 |3.86 |0.48 |0.70 |— [0.29 | 2.8
Kudari 59.86 |22.85 [ 62.45 {7.45 | 1.67 [2.87 |0.32 [0.42 |—0.27 | 2. 73
Nittoho | Komori* 59.41 |20.91 |61.71 [7.38 |3.06 |[2.43 |1.005 {0.34]0.27 |0.18 | 2.95
Others’ 61.50 | 24.66 | 62.51 | 540 |0.69 |1.70 |[0.26 |0.8 |0.31 |0.36 | 253

% :This iron sand was minded from the Hosodani mine and included phosphor of 0. 052mass% and sulfur of 0. 009mass¥.
#:This iron sand which was used as “Masa” iron sand for whole stage of Tatara operation was mined from the Hanaidani
mine and inciuded phosphor of 0.07Imass¥ and sulfur of 0.03Zmass¥.

Fig. 1. Operation of Tatara furnace.
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Table 2. Production of “Tamahagane” by Tatara operation with and without “Komori” iron sand.

Run | Opera | “Komori” “Masa” | Char- Steel | Pig «Tamahagane” (kg) Slag
No. ~-tion | iron sand iron coal iron ():% to steel
(yo) | time | Charge | Amount | sand kg ke * | ko I nd Total | (ke
r) | timer) | kg (ke) O grade | grade )+
2% [ 67:35 | 0-10 500 6, 100 9,574 1,385 |21 354 202 556 4,910
(1. 45) (25. 6) 0. | (744
31% | 66:50 | 0-13 1, 100 6, 534 11,218 | 1,558 | 56.5 408. 5 297 705. 5 6, 420
(1. 4D (26. 2) (45.3) | (84D
54 | 66:40 | 0-12 1,105 |6 994 10,316 | 1,339 |45 306 199 505 6, 780
1.2D (22.9 B31.D | @3 D
Mean | 67:02 | 0-12 902 6, 543 10,369 | 1,427 |40.8 356 233 589 6, 037
(1. 39 (24.9) (41. 3) @BL1D
11 ] 67:20 | — E— 7,854 |9 988 1,362 |27 273 173 446 5, 320
.27 (20.0) 327 | 61.D
41% | 67:30 | — — 8, 837 10,419 | 1,570 |80 280 200 480 6, 070
(1.18) 1.8 (30.6) | (68.7)
61 | 68:20 | — —_— 7,985 |9 8%4 1,153 | 20 193 121 314 5, 490
1. 24 (16.7) (27.2) | (68.5)
748 | 69:10 | —— —_— 8 190 11,144 | 1,307 | 74 235 95 330 5, 020
(1. 36) (18.0) (25.2) | (61.3)
Mean | 68:05 | — —_— 8 217 10,359 | 1,348 |50.3 245. 3 147.3 | 392.6 5, 475
(1. 26) (18.2) (29.1) | (66.6)
Tona | 68 0-9:57 1, 350 11,475 | 13,500 | 1,125 | 1,575 15, 200
mi (1.05) |3, 712.5(Total) (118)
Yasu | 71 0-17 2,610 12,301 | 14, 900 577% [ 1.519% 5778
kuni 1 (1.00) |3 728(Total)$

% :Total product including steel, pig iron and “Kera” weighed 2.0 to 2.5 tons for Nittoho Tatara and that for
Tonami Tatara is mean value in 1898. + :Mass ratio of charcoal to iron sand. ++ :Mass% of slag to iron
sand. $ : Mean weight in 1943. #:Different classification on steel excluding low grade ones.
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Table 3. Classification of “Tamahagane”.

Grade Carbon (mass%) Breaking surface
134 (1 & 1.0~15 Uniform crystal grain
20 (2 $ 0.5~1.2 Uniform between 1% and 3
(35D 0.2~1.0 Rough crystal grain

(3) 20H GR) OFFIZOVTHIEIREZ &IT,
KOO TH D, HEFE1HBOREFEL, S IR T,
BAFMDE KT [£TE (hRiEE) | 2R L -, &1t
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(5) 2FEREOLWEHRIIITIEEGER S L, D XL 14.8%) , BEHIS3H 194kg% ([E 13.7%) , BEFI S44F
WEkEHHEL -EEOBRAE 74455 84.1% T, BERBHHO 178kg ([E11.3%) , BEHI 554 46kg (IA3.2%), FAFIS64F

AEFAWIZREDHED 61355 68.7% % Ll > T4, 363kg (M20.5%) LBEMISSHEZFHEL, ThiZTRE
(6) $kOARERIE, BHS2F I3 1 178kg ($RIC TIZHBL TS, LrL, ZOBBEIIAREATH 5,

Table 4. Composition of “Tamahagane” steel (mass%).

Iron sand | Grade C Si Mn P N Ni Cr Mo \ Co Cu Al
“Komori” & | 1% 1.42 10.01 [<0.01 [0.025 | 0.004 | 0.01 |0.02{0.03 |0.01 |0.02](001 {0.002
“Masa” A 1.19 1 0.02 |<0.01 {0.025 {0.005 {0.01 |0.02]002 001 |002]{0.01|0.003
3rd 0.60 | 0.02 | <0.01 [0.025 {0.005 |0.01 |{0.01 002|001 {001 [0.01 |0.005
“Masa” Ist 1.30 {0.02 {0.01 [0.057 |0.012 ]0.01 |0.01 0. 01 0.01 | 0.003
2 0.44 10.02 | 0.01 |0.057 [0.018 |0.01 |0.01 0. 01 0.01 |0.027
3rd 0.19 1 0.31 [0.01 |0.021 |0.004 |<0.01 |0.01 0.01 0.01 [0.11
Tonami Best 1.33 10.04 | Tr. 0.014 | 0. 006
Other [0.89 { 0.04 | Tr. 0.008 | Tr.
Zuku | 3.61 {0.03 {0.01 |0.033 |0.01
Zuku | 3.55 | 0.02 | Tr. 0.043 | 0.01

15! grade 13! grade

T,

- B P

2M grade 2™ grade

i

b) (x50)
(Black area:Parlite, White area:Cementite)

a) (X50)

Fig. 2. Texture of “Tamahagane” classified to the grade of 1st to 3rd. a) “Tamahagane” produced using “Komori” iron sand for the
first stage of “Tatara” operation in 1980 and b) that produced only using “Masa” iron sand for the hole stages of “Tatara”
operation in 1979.
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