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Reconstruction of “Tatara” Furnace for Direct Steelmaking and Its Operation Techniques
of Mr. Yoshizo Abe as a Leader Murage

Takuo Suzukl and Kazuhiro NAGATA

Synopsis : In 1977, Japan Institute of Art Japanese Sword was reconstructed Tatara furnace for direct steelmaking from iron sand and charcoal, so called

Kera-oshi method. This Tatara furnace called Nittouho Tatara was constructed on the base of Yasukuni Tatara furnace which had been operat-

ed until the end of the World War 11 in Yokota city in Shimane prefecture. For this reconstruction of the furnace and the direct steelmaking

operation, the great effort of Mr. Yoshizo Abe as a leader Murage had been paid and his techniques should be made clear. Until the age of Ya-

sukuni Tatara, Kera-oshi method was consisted of 4 stages; Komori, Komoritsugi, Nobori and Kudari. In the 2nd stage of Komoritsugi,

Komori iron sand had been used to charge because of easy reduction and production of pig iron. In 1977, Mr. Abe had met difficulty to col-

lect Komori iron sand. Then, he developed the new technique of Tatara operation using only Masa iron sand for the last two stages in spite of

Komori iron sand. He controlled the wet of iron sand and made the residual time of iron sand longer in furnace. The reduced iron particles

have enough time to absorb carbon for producing pig iron.
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Fig. 1. Operation of Tatara furnace.

HC AR 40 A2 —FNFT 6 hiz, FIXIRE (O E&®,

REBRERB AR HMN) BIoghs, X450

Y2 b AGRERS A R, BIRIGIZES Tz,

2-2 BEXH

BEMS3EEICEWTERELZ1REBE257(BE D7
ROBEIZODE, 303 BB T 508 - KKOEHE,
WiEE, REE, JE, PR SEENIRESOHR L
EaL&E LAY RESIFORFHFAEZ27EL —H%
(R (BE Q) fhhE [E (556)] LFHRLT, ENTR
LEK, ENTIEAMRBBERAED, X 5ICKRFEHK (B
HIJR7=7=68F) F13Mb > TRES TN, Bk
PAE (Fn722i) bk 0 RIE S h, BIES S N
EREET AMWZ, KRIZK B E, 550BERO
MR THERDKZ XT3 DR,

126 7TRETHEERFIFRIZEIDSLTOZH -
77

(1) POOHE  1fRHDIFIZ24~30°THREKEZIF
FEHOIZ@Es > T s, 2B I129~10°0 TR & /)
L, R, FH19~24° D HEIZE 5 7,

(2) HEE EH850m’hr TITVY, #%FI1Z950m¥hr!z
HWR L7z, ZORHHIZMRIZKDRED | 4R T3 2458504
B, 2R TIX315BERA%, 4, 5, 710 TIZ50~56 1% TH
%, 1fCE6NTIEZDRAMNTThh T, /-, #
HEDRTE»SHEHE TIZIRAIIXAES LT84 5
D, 3f0TIE 8.5 £ T750m¥hr T, 6112 105K R T
750 m¥hr T % D% 23 KB £ T825m¥hr T, 7K13 9.5
T 750m’hr TZ D% 3285 & T 800 m*/hr D %A % 17 -

44

T3,

2-3 HZRYURE
FEETH2H -RIFE1H6H - FK34E1 A6 H - E.
4FIASHIZHE SN2 THTEREES] 12bnT,
ZEBHIE & 0, gk & AR OERE I DOWTR XY FAd
1T - 72,

3. #ER

3-1 BREER

BEORRE Fig 2 1T T, F72, #9680 MR
KOFERP[ o N BROWEE L ARKOBRRE, YeghE
DR, B XU, SAORE%E Tablel 12/ R LA, 22
THRMESE, TOMMAEGAFRMTH S, 72, thid
BRIZHENH 25 (ArhvA) Tldil, BOKE
CTEWEE (FS5HA) THbB, EEMEIR16.0~
190% TH 5, 4fK216.0% & &\ E DL NDIBIFED KA
MRS 3SR THEATIEL 2720 Th 5,
3-1-1 WM

(1) BEBIHAF I HBOMBEORRFLYE (13
72h) EES, ZHhIZTROBEDIFLAENRELER?
HIODODEH4fF 1 kIZHI4kg) TH B, THiza OB O
¥ (K700 BV THRLEN DA, 2 LTHfEL
O IFFRZ W U L IRFRA 30 0688 L 72 1F, D & 0 | &8
3~4MH DB ORER EILET 2 HEEIZ2 X T 5,

ZOMEIE, HRAFHGEEE TR S T B T
ZEn5, PIEEASZRAREL, FES EASTE




Fo7- 5 BigE (831 LIR) O@ITE N TRFHEON 907 I

Run No.5 Total 5.607kg ]

Slag A 1

Run No.1

@
>
[

P S SR i
T T

T T T

Weight of slagkg

BouwdhoB88888

Charcoal Total 11,830kg

palasiiles

1

T
il

4 1 " ! 4 I\

T
g
=]
H
=
Q.

[N W

Loea ol

Number of basket

8

T

Blow stop!
. . 3rd day +
1 . \ A |

1stday
low start *

W
TTT T T

Ly

Ist dai. . 2nd day

.
.
2
o
1
A/:<
[+
.
.
.
‘w
H <
g
-2
]

00 v T T T T T v T T T T T

-

Total 4,507kg

I TR BT e |
LI B e B S
I BT S IS

—
wno
nm

Charcoal Total 11,850kg

Y

" 1 " 1 1 i
T T M T T T

Total 7,571kg ]
A

o

Iron sand

Number of basket
=)

[y
W (=]
MBS T Aaaas s

B

AR TR I PR PP N

Blow stop 1]
4

1stday 3rd &
Blow start, sa | .o * o g 134 h

T T v T ' 1 T M T

Run No.3

Blow
3rd daa

1187 !

Run No.7 J '

Total 6,516kg ,’.l,_
LY
Y

) -

Slag

T T

T T T
P UPUE P Y

Weight of slaglkg
8888%o

P
o

(=]

YT T

e

Total 12,315kg

|

1
Total 7,887kg

) NS ND N N \VAY

ATV v

—
oo W

Numbr of basket
[ I B YT P vl N

| I

(9]

T T

Blow stop
1stday 2nd day 3rd day Blow stoj 1st day 2nd day 3rd da
P Jpowsan, 5570 Lo

lowstanl , a p . L N=c - ) ¥ . ) - @ o ) .,

| ' ' ' ' Total 5,646k 20 Time/hr 40 60
Slag(f; ,040kg
Run No4 s
Slag

T T T

L

==}

T T
PO IO U Y

Weight of Sag/kg
8588 &

wno

—

CGharcoal
Total 11,250kg

—
o

NYSIERTES IETTL ATt

LAARD LARASRARLE LA

oo Wn

T T T T

—

Iron sand

g

JE

oo

T

3

&
Laaiaty

Al
Iron sand(front)
----Iron sand(back

1st day 2nd day Hayadane( )

esecmensne " e
n 1 n 1

40 60

Number of basket

W

(=]

Time/hr

Fig. 2. Charge of iron sand and charcoal and discharge of slag for Tatara operations of Run No.1to 7.

EERHL > THBEEINLEDTH S, BiE, (D | e S, FREEO ERICHET 5
(2) 1ROBEMOFMIZS>C, MEBIHH, & ThD, FOD, BARIT SWEOIER R % /RIS
LI Z2 DR EN R SRR D AVEAICH S, ZOH EEBDTWD,

45




. 908

£% & 8 Vol. 85 (1999) No. 12

Table 1. Total weight of iron sand and charcoal used for
Tatara operations, Noro (slag) discharged and the
production of Hagane (steel) and Zuku (pig iron).

Run | Iron sand | Charcoal Noro (kg) |Hagane | Zuku | Gain
No. | (ke) (kg) Front | Back | (kg) kg) | (%)
1 8, 166 12,080 12,355(2,739 (1,133 | 206 16. 4
2 7,571 11, 850 1,942 12,565 1,239 | 200 19.0
3 7,290 12, 460 2,073 {3,170 | 1,065 | 230 17.8
4 8 293 11, 250 2,356 (3,290/1,195 |129 16. 0
5 7,584 11, 830 2,494 |3, 113 (1,154 | 125 16.9
6 8 142 11,740 2,777 13,406 | 1,253 | 175 17.5
7 7, 887 12, 315 2, 203[4‘313 1,320 | 170 18. 9

*Each product weighed about 2.0 to 2.5 ton which included
Hagane , Zuku and Kera.
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Table 2. Oxidation degree of iron sand; (Fe,0,)/(FeO)

ratio.
Name of Operation Fe,0, Fe0 (Fe,0,)
Tatara (mass%) | (mass¥) | (FeO)

Yasukuni® *' | Komori*4 66. 05 21.52 3. 06
Komoritugi*® | 60. 50 20. 33 2. 97
Nobori*® 60. 46 21. 20 2. 86
Kudari*? 62. 45 22. 86 2. 73

Nittoho*? Masa*® 62.51 24. 66 2.53
Komori*4 61. 71 20. 91 2. 96

Tonami 5’ *3 Komori** 70. 30 11. 38 6.17
Komoritugi*®S | 64. 28 17. 54 3. 66
Nobori*® 60. 79 22.91 2. 66
Kudari*? 62. 59 21. 30 2.93
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