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PROGRESS OF STEEL MAKING PROCESS IN JAPAN

Synopsis:

Shigeo Hachiya

The iron and steel mdustry in Japan was full of great dlﬁicultnes for several years after the
cessation of World War- 1 due to social chaos, shortage of coal and electric power which are
the prime moving power of industries, and poor qualities of raw materials.

However, with the importation of iron ores from Feb. 1948, the iron and steel - mdustry

gradually started to rehabilitate to its normal production.

Furthermore, after1949 with the

kind assistance of the United States of America, it was possible to modernize the steel making
facilities and improve its operation by introducing the - American technical ‘ know- how”’
Especially, by using fuel oil for firing the open héarth furnaces, its operation were _'greatly
rationalized by controlling its operation with instruments and also adopting the epoch making
process of oxygen steelmaking method, both of which. greatly contributed in improving the «

efficiency cf steel making.

Consequently some of the shops in Japan has achieved an excellent record with such low fuel -
consumption rate of 700,000 Kcal per ton of steel, which is the highest standard in the world.

With the blowing-in of the converter in Japan belonging to Nippon Steel Tube Co.

for the

first time in 1949 since the end of the war, the blowing of .open hearth furnaces and the. ...
adoption of oxygen steelmaking process, there has been made a remarkable'progress in the .

quality and production of steel ingots.

Thus the production of steel ingots in 1953 has broke the record of 7,650,000 tons and

exceeded it with the operation of only 56% of the total furnaces in' Japan.

Today Japan has

completely .recovered from the chaos of war in the field of steelmaking and.the author took
this opportunity. to report the development in technical progress. . .
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Table 1. Production of steel ingots in Japan since 1942,
L Year Ope;roclét;grth Converter process| Ele;l:_gt:e sfél TRACE © Other process Total
N . i S
It em\\ Production, Ratio| Production | Ratio! Production | Ratio, Production| Ratio Production | Ratio

N R RN ) % | ©® %) | ® @ | ® (%
(S.17) 1942 ! 5,273,021 | 74°*9 350, 797 50 1,419,616 I‘ 20°1 334 _— 7,043,768 100
( 18) 1943 5,630,371 { 73°6 333, 167 4°4 1,686,512 ! 22°0 134 — 7,650, 184 100
( 19) 1944 . 4,627,965 | 68°8 248,088 37 1,852,420 | 27°5 115 — 6,728,588 100
( 20) 1945 1,232,801 | 62°8 38,790 2°0 691,074 | 35*2 20 — 1,962,755 100
( 21) 1946 166,862 | 29°9 — —_— 390,325 | 70*1 1 — 557, 188 100
( 22) 1947 | 485,207 | 510 — — 466,906 | 49°0 — — 952,113 | 100
( 23) 1948 1,159,989 | 67°6 —_ —_ 554,687 | 32°4 — —_ 1,714,676 100
( 24) 1949 | 2,425,859 | 280 77,265 244 608,288 | 19°6 — — 3,111,412 | 100
( 25) 1950 3,891,152 | 806 194,887 4*0 752,483 | 15°4 —_— — 4,838,522 | 100
( 26) 1951 | 5,374,845 | 82°6 194, 831 3+0 932,173 | 14°4 — — 6,501,849 | 100
( 27) 1952 5,839,362 | 836 200, 002 2*8 948,995 | 13°6 —_— —_— 6,988, 359 100
( 28) 1953| 6,282,931 | 82°0 344, 443 4°5 1,034,787 | 13°5 — — 7,662, 161 100
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(Source: ‘““Iron and Steel Reference Data”).
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Table 2.

Trend in the change of open hearth furnace operation ratio and mean capacity

(acid open hearth furnace included). o

Mar..
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Time Dec. | Dec. | Dec. | Dec. | Déc. | Dec. | Dec. | Dec. | Mar. Mar. | Mar.
" ltem (1942)| (1943)| (1944)| (1945)| (1946)| (1947)| (1948)| (1949)|(1951)((1952)!(1953){(1954)
Number of -furnace ; , Coan | ‘ - A
installed (A) 205 214 214 '203 199 197 197 198 203 | 210 179 170
Number of furnace . :
' in operation (B) 200 208 195 23 21 41 66 82 106 123 117§ 121
Operation ratio . . . T g - . . . . . . .
'(B)/(A)X‘IOO 97°6 97°2 912 11°3 10*5 20°8 33°5 414 514 | 58%6 | 654 | 712
Mean c-apac1ty of . . . ae . . . . . ‘s . -
furnace in opera 474 476 50°2 | 43°5 4§ 4 45+5 62°6 593 | 65*6 | 64°2 | 69°6 |. 725
tion (t) ’ ‘
(Source: ‘““Iron-and Steel Reference Data’") -
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Rated capacity | <307 [35~350 (S5~ W7] 73 ~307] > 7007]- AR
Year __ |A|BIC|A]BICIA]BICIA[B[C|A]B]C|AIB]C C e
Number of Furnace | 551771 /0163195|¢7]37|2124] 3 |= | 3 |20|75 177 |ag 82V, 3o 2
L Percentage (%) WA0ABITARABS Aa25E38, /4] — 25|96\ 830a5 0000 1 < - AU =
Fig. 3. Furnace rated capacity. a2+ 98-
Table 3. Trend in the change of open hearth. ) L R S R
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b, H FORVERFEERLEET 5 R LR Fig. 4. Trend of changes in the analysis of

basic pig iron in Yawata Works.
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Table 4. Trend in the importation of iron ore.
(unit 1000 metric ton)
—_— Year ‘ ] ! ;
—_— u 1942 . 1943 ‘t 1944 , 1945 | 1946 | 1947 | 1948 | 1949 | 1950 | 1951 1952 | 1953
Kind -1 i i ' S L
Manchuria . 311 2 3 ——‘ — — — — — — —
Korea — - e — — 4 6 11 11
Red China 3 627t 1, 447 75 —‘ — 379 350 195 67 65 38
Hongkong — — - — — 12 26 74 66| - 81
Malay B — = — —| 79 485 521 7l6 821 Bed
Philippines 85 48 @ — —  — 9| 345 566/ ©900: 1,182] 1,205
India — B — — = 8 46 36/ 153 419 - 455
Goa — — —t — — — 5 60|~ 180 251 252
U.S. A. ! — — — - — 3 292 — 817 1,426 464
Canada - - = = = =~ = —= 87 496 909
Others 13, - - = — — 19 17 89, 31 11
Total 3, 766q 1,497 78, — — 501} 1,554 1,425 3, 089 4,768 4,290
Total consumption 7,092 5 019 1,787 229 400! 1,111 1,912 2 636 4, 179 4 366! 5,982
Ratio of imported iron . .
ore % 53 29 4 : 45 81 54 74 108 72
Table 5. Analysis of iron ore for steelmaking.
T Analysis |
"‘\ C.W.| Fe | Mn | SiO:| S P :CaO | Cu |Al,O3| MgO | FeO [FeyO;
Ore 7 ! -
Dungun 7 7°33 58'64‘f 0°08 | 4°70 O 064 O 034! 0°08 | 0°039| 4°26 | 0O°11 | 3*18 | 80°53
Goa 756 | 6747, 0°34 { 2°15 | O* 026‘ 0°074| 0°02 | 0*008| 7°20 | 0°07 | 1*42 | 80°53
Mean in India 2°35 | 63°91] 0°18 | 368 | O* OO4| 0°036; 005 0'008i 727 | 0707 | 1°29 | 85°86
Brazil 070 68'7OE 005 | 0°37 O‘0,0Si 0°032{ 0°01 O'OOBF 0°71 [ 0*03 | 0°58 | 97°58
Table 6. Trend of improtation of scraps.
. (Unit: 1000 metric ton)
\ Year| | )
~ 1943 1944 1 1945 1946 1947 1948 1949 1950 - 1951 1952 1953
Item \ P
. I X
Total scrap, ! “ , , )
consump- | 4,169°4 3,915'8l 1,375°5 5406 8310 | 1,467°4: 2,350°9, 3,700°1] 4,802°7| 4,969°6| 4,814°7
tion - : : : : :
Imported 302 - 22241 — - — — 0°2 06 44*6!  214*1 505-8| 1,140°8
scrap ‘ i :
Ratio of i
imported 07 57 —_ —_— — — — 12 45 10-2 237
scrap i ( | ’
Note: Mill scrap is included in the total consumptlon
Table 7. Trend in the change of pig ratio in open hearth furnace.
(Unit: 1000 metric ton)
o Year | | ) ‘ ‘ ﬁ - .
. . 943 1944 | 1945 ' 1946 : 1947 © 1948 | 1949 | 1950 | 1951 : 1952 | 1953
Item 4 e ~ I o L J [
. l ¢ L t
Amount of pig iron .3,844 3,216 883 | 110 | 275 588 | I, 0.281 1,521 2,500 2,812 3,402 -
Amount of scrap 2, 525 2, 150 663 112 © 332 | 834'| 1,665 2 866‘ ‘3, 586 3,727 3, 556
Total 6, 369» 5,366, 1,5461 222 ' 608 11,423 2, 694 4, 387J 6, 086 6,539] 6,958
Pig ratio (%) 60'4 59+9 i 5741 | 497 t 45%4 | 41°4 | 38°2 l 34°7 | a1 1‘ 430 | 48°9
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Change in fuel for firing. in open hearth’ furnaces (Include ac1d open hearth furnaces)
~ Year Nag - : . R
\\\\\\\\‘\\\\\\\\\\; Joag  Dec. | 1981 ‘'Mar. | {952 ~Mar. | 1953  Mar. 1954 Mar.
Firing Num-. . Num- . Num- . | Num- : [ Num- | s
.. fuel —.| .ber .. ‘Ratlg . ber Ratio “ber .| Ratlor ber .| Ratio ber |, Ratio
Oil4+-C—Gas 15 | 18°3° |- 27 | 27°4 32 .| 26°0 37 .| 31°6 42 347
0il 21 256 22 208 40 -.32°5 53 ©45°3 62, 512
) pOal . 47 57°1 - 5b 518 51 41°5 27 23‘1 .17 14°1
O.H.F. in operation| 82 ‘lOO‘O 106 100°0 123 .| 100°0. 117 160°0. 121 100°0 |
(Source: “Iron and Steel Reference Data’’)
Firing # 7 220- 2 :
iring Fuet __mark T30 276005 Se2s . .. ATl o]
o roducer gas| Sardad |- <« A A & . Full 526005,2513,29
26091 furﬂd:t ﬁ:ﬂ" ES N ' 8r—\ 200r £ngland (Basie> | oil m:” f - ‘Erratu’l;n i
2 2400 A il Furnace == p=iet a iggl o oo | Full” (in
2 . ; - M!M;Iy —— gg 780 s rages| & the Fig. 6)
as ace - |=0—| . N . torl| s £ 3
Na(/ona{”;:e:a e |—o— ) g -‘-'f 760+ 'A America | e al A o ‘“ Fuel
Yewata§yAvera b a8 d (4”"‘735’ > . O )
EAN p 8 x /40- o . Germany :
% Y lote - tin L
* b 7 Acid Fyrnaces are . g g’ 20y ® \\é“%
weloded jn the nataral ST o -
. o average ‘. i - A r e'. gé ‘¢' G’
K 2 C-Gas fired Fornice ; &0 * o3 53
1200 2, are tée fursaces having [ )
WS s O s e T 76 A0
1000+ A.":\ > E —~ furnace_production per Heat (L1
Flg 6. Relation between furnace capacity and

“fuel rate Note: data for Gérmany, U.S.A. and
"England are from Stahl u. Eisen, Heft 24, Nov.
.19, 78 Jahrgang, (1953).
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KICEFRRME 2 AL OO 3 F T OBLIC DL T
BT 5. BifE U CIRAEMIES In 3R IV B

72%H% 500m3/h, BRLME 2000m3/h BEIOOEASESEAE |

DET oM, FIBEOVGAAIIEALID T, BR
EE & U TWAAL T, B0 3PS G Dl peic S2ifg =
NT0%. BROBHEEREELD 6~30m* O
TEVLTIE 0m® iCRA TS A TREINTS
REHVSEREEE U CIRTHIC b ZEEIZ S 2 5805 EEIT
l:bE“b“C ﬁzﬁﬁﬁaﬁmomf 5~27%, )&kﬁfﬁiéﬁﬁﬂc
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1. ApEfm

TR 3 r F DR I8, Ei:i&ﬁﬁ*‘r@ﬁ'b:&;tﬂwiﬁn 24 4
BAL, Blsk, Table 10 ®@b B &% @1 T
%. FRCEEAD 28 EEASERMGEEG I IS AL
FEAN294E 6 FiT I3 ATHEE %38 U T OEE 888 (36,000
t/month) Z L 7:-
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ERRIRTERK, HELTRAYIZEI S b — v 2D
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Table 9. Comparison of ore process and oxygen process.
\\\\\\\\\N¥ Maker N Co. K Co. Y Co.
Capac1ty 50t (0il4-C—Gas) 70t (P—Gas) 150t (Oil4-C~Gas)
Time Mar.20 1954~Mar.30 1954 Mar.25 1953~May 29 1953
Rate of . Rate of . Rate of
Process Ore [Oxygen level up)| - Ore |[Oxygen level up Ore |Oxygen level up
S : @) .| .. | @ | (%)
Charging .time 1°—13"-11°—03' | =137 |2°—40" [2°—30' — 6°3 [2°—18' 2°—03' —10°'9
Melting time 2 —26 (1 —53 —22°6 2 =37 2 =10 —-17°2 |6 —-27 |5 —49 — 98
Refining ‘time 1 =35 |1 —07 —29°5 11 —05 | 53 | —18°5 |2 —11" (1 —58 | —1G°0
Total 5 —14 4 —03 —22°6 6 —22 |5 —43 —121 10—-56 |9 —50 —.10°0
Productivity (t/h) 9+2 11°7 | 427°2 | 10°8 12°04 | +11°3 | 1774 193 | 4109
Fuel consumption rate 118 100 —15°*05 A © 976 822 —15°8
(x 10*kcal/t) 20 391 7°4 |-
Consumption of O:(m?3/t)
Table 10. Production of converter steel ingot.
Year : . - - —
T 1949 1950 | 1951 1952 1953 1954 | © Total
Proch ) ‘ . L
t . t t t : t
Thomas 77, 103° 280 194,836‘480189 436 890 191, 382" 440 222,209°890: 208,518°090 1,083, 487070
Basic pigThon;as 163°630 —_— 3,078°230 8,618°870] 122,234°010 154, 289470 288,384°210
Cgﬁgﬁg;IDCIUd‘ng — 725050, 1377670, — — — 1 2098720
Total 77,266’910‘ 195, 561 5301193 888" 790ﬂ 200,001 °310; 344,443°900! 362, 807°560 1,373;970'000
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