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PROGRESS OF PIG IRON MAKING PROCESS IN JAPAN
| | ' Kamekichi Wada, Dr. Eng.

Synopsis: .

As nothing but domestic iron ore of high sulphur and of poor quality was used, pig iron
making operation in Japan right after the ternination of the War could not reach the high effi-
ciency of production, despite of the all-out efforts they were making. As the result of
rationalization of eqﬁipments and strictly-enforced quality control launched in around 1950,
however, the 1000 ton blast furnace, the actual production of which had been 800 tons before
the War, was able to tap out 1200 tons per day at the highest in the monthly average in
1954, The average coke ratio in Japan came down below 700 kg. per ton of pig iron, and
that of Yawata Works since Sept. 1954 has kept up the bright record of 680 kg., surpassing

the world level.

The present author explained that this advancement was brougnt about chiefly by the
- improvement of facilities and the quality control of coke as well as by the increased ratio of
sinter in the burden of B.F. A mention is also made of the technical progress achieved in

Yawata Works.
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Table 1. Trends in pig iron production of Japan. unit: ‘metric ton

1054

. Sept.

Fiscal years| 1942 1945 1;946 1947 1948 1949 1950 . 1951 1952 1953 Mar.- to

Pig produc-4,118,704| 455,457| 152, 4621 294, 161| 850, 550'1,494,880/2,167,053(3,160,438|3,336,112 4,579,625/2,201,050

tion/year

Average | 11,284 | 1,247 418 804 2,330 | 4,09 | 5,937 | 8,635 | 9,140 | 12,547 12,028

tapping/day
Number of

agl . . . . . . . . . .
B.F. in 29°61 96 3°5 4+0 7°4 9°8 118 16°3 171 20°8 20°4

operation
Average
tapping/day
[unit
Average

3812 130 119 261 315 418 | 503 530 535 603 590

tapping/M3 © 053 0°17 018 - 0°36 0°49 0°59 0°66 0°67 0°66 074 -| 071

inner vol

/day
Aver. tap--

ping/M? 13°79 4°3 44 80 115 146 | 1676 17°1 17°*9 18*5 17°9

hearth area
/day

1) The number of units of the blast furnaces, which had been blown in or off in the middle
-of the fiscal year, was calculated by the days operated. x '

2) The quantity of yearly tapping was divided by the number of calendar days

3) 4) The quantity of average daily tapping was divided by total M? (or M?2), which had been

obtained by multiplying the inner volume
units in operation.

(or hearth area) by the respective coefficients of_
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Fig. 1 Postwar status of blast furnace operation of Japanese firms. (Aé of November 1954)
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Table 2. Trends of ferrous raw materials consumption in Japar.
e Imported ore(%) ﬂ 2 - L Per ton pig iron (kg)
o= @ Q| 8g T
% & South U.S.A | [ 0L BR| ER _ [ Mn-ore O.H :
i@ £ | coun-|India & ‘iChinaKe(;zea Total g s n>” e~ Ig?_: IZI(_;ISI “X;?n;;;’g" furnace |Lime
tries Canada! | et ‘ 2 | | slag) slag [
1945 3°2 | — — 30! — | 62 51°0|308] 100| 1°846| 288| 21 | 135 !715
1946 o —_ 95 i 0*1 l‘ 96 | 56*1 | 34°3 100 1°743 206 33 3 151 " 696
1947 0*t: — _— 3*0 — = 3"1]64°6 | 32°3 100 1°615 179 74 , 129 i 568
1948 -; 5*3 | 02 4+7 23*0 — $33°2139°1}| 277 100 1°663 123 60 ., 85 425
1949 | 23+4 19 93 10°2 0°1144°9 | 24-3 | 30°8 100 1468 197 27 i 139 304
1950 | 31°7 4°0 2°1 7°8 | 0°3 | 45°9 | 183 | 358 | - 100 1°465 200 21 . 113 354
1951 | 286 64 1971 3°0 0°5 | 576 | 115 | 309 100 1611 115 31 81 371
1952 ! 22°1 76 24°9 09 —_ 55*5 | 10°6 | 33°9 100 1°586 97 28 o1 351«
1953 13177 77 18°1 1°7 05 | 59°7 7*3 ] 33°0 100 1°615 66 23 99 326
1954 2872 ] 10°5 104 1°4 0°4 | 51°3 61 | 4246 100 1576 62 1 102 263
(Apr- | j - '
Sept.) r;
Table 3. Status of raw materials for sinter (%)
_ Fiscal . 1954
years 1946 1947 1948 1949 1950 1951 1952 1953 (Api"-Sept.
Fines, imported 0'5 44- | -~ 0'1 07 . 7°0 9°5 62 10°3 | C 1672
Fines, domestic | 38°9 | 433 | 46'9 | 404 | 40°3 | 28'6 | 26°3 | 260 . 24°9
"H,;SO,-sinter 574 | 50°9 | "45°7 | a4'8 | 31+7 31'9 | 36°3 | 34°7 345
Sand iron 19 03 31 42 | " 5*5 13°3 17°1 157" 119
Scales 04 —_ 1°0 24 4°0 4+4 4°+3 4°4 4°4
Gas ash 03 0°8 1°4 1°7 36 59 5.3 4°4 29
Others 06 0*3 18 58 79 64 4°*5 4°5 5°2
Total 100 100 100 100" 100 100 100 100 100
Table 4. Status of blending of -coking coals (%)
Fiscal year | 1945 | 1946 | 1947 | 1948 | 1949 | 1950 | 1951 | 1952 | 1953 1954
-Apr.-Sept.
o U.S.A —_ — 20 41°3 36°1 178 27°4 345 38*1 372
o Canada —_ —_— —_ — —_ — 27 04 . c— —_
poP] India — — — 06 1*1 06 10,7 94 4+9 444
28 | China 61 0°4 1°2 06 — 116 01 — 26 " 3°0
g © | Sagalien — — 1*'0 04 1°4 0°8 —_ — 0°8 0*1
- Oil coke — — — — — — 1*7 1+7 10 —
Total 6°1 0.4 42 42°9 386 30°6 426 46°0 47°4 4407
o | High- . : . . . . . . .
S @ | caking 22*5 39°9 383 17°3 12°0 12.3 151 88 7°4 83
£ Light | o | o7 | s7o5 | 396 | 49+t | sar1 | -40v5 | ac.o | ases 47-0
S © | caking d : ;
£~ Coaliteetc] — — — 0°2 0°3 2'8 1.8 0-3 — —
‘ Total 93°*9 896 95°8 571 614 692 574 540 52'6 553
i i
Total sum 100 100 100 i 100 100 ' 100 100 100 100 100
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Table 5. Trends of ash content in coking coals for Yawata Iron & Steel Works (%)

Fiscal » ‘ . B ' b eal | 1954

year 1945 1946 1947 1548 1949 .| 1950 ] 1951\4‘ 1952 | 1953 | A Sent.
Imported coal | — — 17°5 | 11°8 6'9. | 14°8 | 1070 | 86 g2 5°8
Domestic coal 20°2 23°0 207 19*1 17°2 | 15°2 138 13°8 11°9 10°6

Average 20°2 23°0 206 16°1 133 151 12°2 11:2 10°2 84

Table 5 i3 /\IESGKFTEURRIKS DR 2R, W
TR OB AR ERRIKSEF U, SREED AR & 3
IR BIGT = — 2 ARSHAINRL, FER 28 LKA
10~13% & 75 b 5 EKFTIC IS TIZRRFA 29 FLIE = ~
7 ATIBWBLRVEE 2RI L 7203, 585 t SRR
o 2 AEF O D REOMLEESN TG, =~
7 7AREE b WRER ORER AT X D BEE D, A28
RIS 15mm, ¥ &6 90% HlEezh,
iR = 2 AR RTRT B X DRI, EOWISHE
13484 70~80mm TdH %. (Table 6) :

. MI. % % &% &
EER RO Y = 7 4 VIZBTEEDRIRE U TRY
ey oD b, AFSE 4 Ik 7,200mm A3 7,600
‘mm kXN, B8 SEEEERERADZ, 700mm
st WHRE R I3RS 413 - 3,600mm %5 3,200
mm &L 2D, BEEAEL 81° FIBDIFNE 2D
Tseir. YRSIATSRIZAEAT 28 AETIERGATIC TV — R
Ey T vy OEHTE, RS | ERFR RO
2EATH S, TBHEHEER 26 b b BRI 500

. ~700t JF 14 Z, 1000t 16 AHEHEICILHDDOHD

Fiscal year 1946 1947 1948 1949 1950 1951 1952 1953 ! 1954 Apr.-Sept:
Coal ratio - . . . . . L . L ) '
(Yawata) 3+02 2°60 2°05 1°63 1°57 1°52 1°37 1.29 1-18
Table 6. Trends of coke quality .

Fiscal year 1945 | 1946 | 1947 | 1048 | 1949 | 1950 | 1951 | 19527 1953 | , 1?54

h | . : - Apr.-Sept._

: Yawata 23°9 | 23*1 | 216} 18°6 | 15°3 | 15°5 | 15°0 | 14°6 | 13°3 12°7 '
Coke ash % - Fuji — [ 22*5 | 21°6 | 18°1' | 14°3 | 14°2 | 12°3 | 12*0 | 10°7 © 102
Nippon St. Tube| — —_ — | 17°07| 14°1 | 136 | 12°8 | 12°2 | 11°2 _11°0.
Tumbler test | * Yawata | 841 | 88+4 | 88°6 | 90°0 | 90°8 | 90*9 | 92°0 92*1 | 9179 927
index % ~ Fuiji — | 6978 | 66°8 | 79°8 | 86°7 | 84'6 | 89°3 | 89°8 | 90°3 91°5
15mm - - |NipponSt. Tube| — —_— — | 86°7-| 86*4 {'88°2 | 90*3 | 91°4 | 91°5 916"
Average lump Yasz.i_ta 82°7 76'9* 1 78°5
size. mm . uji 718 . 771
- Nippon St. Tube 80*8% . 80°7

* Operation Arecord‘s for the period from April ! to Sept. 30, 1953.
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Fig. 2. Trends of all-Japan coke ratios.

Table 7. Trends in tﬁle cooling box of
blast furnaces.

Old New.
Number | Number: | Number | Number
of stages| of units | of stages| of units
Shaft 4 % 21 658
Bosh 5 60 6 118
Around 2 32 4 116
tuyeres
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Table 8. Examples of carbon bricks in [

Yawata Iron & Steel Works.
Date of

1Carbon tonnage

) B;F' NO '_ i vu_ged (t) o _7‘plowixng-in o
Higashi- No. 6 62 Dec. 1951
da No-3 | 79 Apr. 1955
- No- 3 41 Mar. 1951
Kolll(la{xk No. 4 254 Dec. 1952
No. 1 412 July. 1955
: (projected)
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structed (Yawata Iron & Steel Works) -

Kukioka No. | blast furnace, recon-

FRERIL 3 X O #5ERIRIE SOmm LI FICiE# L, 6~10mm
LUF QISSRiEE & U THEEER & 25 5. AR08 S g
294E 9 AERHATREEIX <10mm 24°79%, 10~50mm,
65°6%, S0~70mm 9°09%, 70~100mm 0%79% <3
5. FTIEEBRTC BT ey Vo R 05 4 0 YU
PRELUICHREHNTH Y. B 300t < vy 42
ERIM2ER L 723 B ORE LEE 3N 3.
BRI ISHEM 4 ELBTE L T2 Y v v A e
IEPMREI N, ZTOWE VA b e FRAE A
& ERPHITER S 070 h5, AU T S RERT 28 43
Evyx &I ) FUA b es PREHPEBHAL, &
WHT B DEEBIETE, AL v 7 AN b, %oy 3 AEE S
BIL I PSSRSO 3RBORE, oDl
& 10mm LI 16% XU /KBS DS 26% Tdh 3 .
ZEBBIUAR BT SR H MBABRETIC I
THREREEGED 2 &, TIEUSFICES & - 2 F S

— 40 —



A OB Gk Gk R FEAL W o B B - 719

2EFBINIGY, —EARBWTH A=Y Ty B EDE
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BRI (DS & I hRE = — 2 23R E /s D, BEEEEED
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BE T HBAHER LTz (BEFI 28 48 4 )1 /\IBRISKET
e e Vol. 27 No.2) ¥ — XK X 347

S ERISBLEREEERESE S U Tk S T B

=54 pa—2 24EM: BEFD 24 48 Y BEAI2SAEIT

U ERERSTC N T 2~ 94 F R EA LT 2
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Table 9. Operational record of a blast furnace using coalite-coke.

. . | Coke | Imported Fe %in | Blast | Coke

| Coke species |[ron tapped ratio ore ore temp. ash

- (t/d) el % | % Tl %

1950 Oct. Ordinary coke 500 0-854 55°9 56°3 610 150
Nov. 4 437 0°902 456 55°5 590 15.5

Dec. A © 463 1 0.892 434 538 690 141

1951 Jan. 7 413 1.013 i 4071 54+1 550 56
Feb. v 428 1045 344 546 500 157

Mar. Coalite-coke 432 1006 ’I " 31°5 ' 53*9 550 15*5°

Apr. 4 464 0937 | 62°6 540 640- 13°9

"May 7 ' : 442 0907 517 548 670 13°8

June . L7 - ... . 484 0876 54+9 55°0 700 14°0

July 4 475 07928 | 54°8 5575 720 | 1570

A —
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Table 10. Operational records of Kukioka No. 4 blast furnace,

‘ 1953 | 1954 | :

Year & month Dec.| Jan. | FePb-|Mar. | Apr. | May | June | July |Aug. |Sept. | Dec. [Nov
Quantity tapped 1036| 1148] 1227] 1107 1162] 1072| 965| 924| 977 10s0| 1029 1081
Coke ratio : 07722| 0°714| 0°713|-0°745, 0°725(- 0°764| 0°748| 0-722| 0°658 0°665| 0°651| 0°635
ore/coke "2°006| 2°037| 2°047| 2°126' 2°061| 2-037| 2°144| 2°123| 2°229, 2°227, 2°356) 2380
Pig iron Si% 0°90 | 0-84.| 0°80 | 0*76 “ 0-78 | 0°80 | 0-84 L 0°71 [ 0°73 | 0°70 | 0°74 | 0°74

& S9 07028, 0°033| 0°028 0°024; 0°028) 0°028, 0°032 0°026| 0°026 07025 0027} 0*027
B.F.to C0.9% 131 | 12°5.| 13°6 [.13*8.| 12°9 [ 13*7 | 14°1 | 14°2 | 14*6 | 14°8 | 15°3 | 15°4
N p CO 9 27°6 | 28°5 | 27°5 | 27°5 | 284 | 27°8 | 27°7°| 26°9 | 25°3 | 25°2 | 25-0 | 24°8

& . Co/Co, 2711 2°24| 2-02| 1-99| 2-20] 2-03| 1°96] 1°89] -1+73| 1°72 | 1"63 | 1°6C
Cons ) | Gas ash kg 25 28 22 | 25 29 2 | 18 14 13 14 12 13
tio “ng Slag kg~ | 494 | 524 | 481 | 534 ,482 |514 | 534 (505 | 572 | 535 | 557 | 542

tonpi Blast m? 1,976] 1,967 1,907, 1,995 1,920, 2,678| 2, 108| 2,090 1,901| 1,908' 1,951| 1,860

n pig Gas m? 2,504, 2,517 2,445 2,553 2,666 1,092| 2,872| 2,783 2,571 2. 599I 2,582 2,520

) i . -

Blast pressure g/cm? 1,030{ 1,086 1,086| 1,093} 1,058| 1,092 1,036| 1,035 1,013| 1,050 1,045 1,055
Blast temp. °C 613 | 663 | 650 | 650 | 659 | 6321 621 | 658 | 637 | 669 | 723 | 721
Furn. top. temp..°C 264 | 260 | 247 | 241 | 234 | 215| 230 | 221 | 211 | 209 195| 189

Gas calories K.cal. 879 | 891 | 880 | 879 | 909 | 893 | 890 | 863 | 812 | 816 | 805 | 791
Sinter ratio 9% 42°5 | 39°0-| 4274 | 4276 | 36°3 | 34°7 | 36°7 | 42°4 | 47°7 | 46°5 | 47°0 | 47°9
.Coke ash 9 11°9 | 12°3 | 1277 | 12°8 | 12°9 | 12°8 | 12°8 | 12°6 | 12°57| 12°6 | 1274 | 12°1
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the ore/coke ratio.
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