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ON IMPROVEMENTS OF THE BLAST FURNACE PRACTICE

Synopsis:

Chiyoji Sakai

No. 2 blast furnace in Kokura Steel Works wh1ch started in January 1951, is now produ-
cing the low copper, low sulphur pig iron to be used for steel plants,

Recently, in order to increase the output, to decrease coke ratio and Lo improve the pig quality,
improvements in the blast furnace practice was thoroughly performed as follows:

1) ‘Preparation and controlled use of raw materials was more improved.

2) .Sinter production was increased more and sinter qualities were more improved.

3) In the furnace operation, the slack-wind-blowing was practiced and the blast pressure
was controlled and charging method was found out the best.

4) Tuyeres were changed from the circular type to the elliptic type.

‘As results of this improved operation, especially the output increased to over 400t/day,
and the coke ratio decreased below 0°70Q, during the period from December 1953 to April 1954,

This improvement presumably depends mainly on the better sizing of raw materials as well

as on the furnace operation matched for it.
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Fi. 1. The ore crushing system in Kokura
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: Table 1. Operating practice.
Coke Blast | + Blast 7 Ore “
ratio Output voluar?le ﬂv?li?r?:te - pres- 1:oBr1eassst in one Fﬁ‘;igll{zee Agfe:;zelcc))fgsﬁgr
| | sure | | charge.
] v . H
R I l | Bl ' J
' t/day [CO/COy'm? 3 3 ast | ore . V
J /day / em /t plg‘ m?/mn | . g/cm vol. Jcoke | mm mm . t/day
1953. 8. | 07776 { 352 1°89. | 2-484 632 i 706 1412 1°99 66719 | 31462 210
g. 0°780 u 394 193 L 27462 680 x 765 1*12 1°98 65°37 29° 16 ] 251
10. 0°755 401 |- 191 2°325 697 831 1°19 1°9% 64°95 27°98 ¢ 307
610 11. . 0738 ..404, 1°90 2°279 654 ' 838 1°28 202 61°18 26°72 ¢ 324
Average | 07767 ; 388 (Lo 127388 | e66 | 785 | 1-18 1°99 | 64742 | 28'87 ' 273
1953. 12. ' 0681 399 1°69. | 2°169 - 622 780 125 211 60°25 24498 286
1954, 1. E 07699 - . 402 1°79 | 2239 638 | 804 126 2°10 66753 23°41 ¢ 311
- 2.0 40 695 j 419 1%72 2234 659 ¢ 808- 1°23 214 4 54°40 24°04 i 286
3. E 0°709 - 386 ‘1_"85 2318 1 634 ; 822 1*30 2°08 5336 |. 27°51 296
- 1053, 12 i 0 679" ' “431 1°75 .. 2087 i 632 | 814 |. 1*29 2°26 58°42 24733 i’ 339
9 ~ A qere b o ‘ @ . . . .
1954. 4 Ave. ’ 0°693 E 407 1076 ) % 205 : 637 i} 806 127 - 2 13 » 58-59 24 85 E 5306
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Table 2. Distribution of the ore charge and " Table 3. Particle size of main materials
quality of coke. o consumed. -
- r—  mm mm mm: = mi
Materials consumed (%) Quaht}(ro/:))f coke <10 10~50 | 50~100] >100
inter (Imported| H Strength’ i 35 45 15 6
Sinter mpglfee ogzﬂe Ash reng Smte.r a1 45 14 —
Aug. 34*0 | 62°8 3°2 11706 | 92°0 47 43 10 0
1953 . Dungun 48 47 5 - s
Sep. 7| 290 | 67°0 4°0 11°25 | 9274 1 .
QOct. 7| 455 524 21 1144 92°6
Nov. #| 458 51°5 27 || 11761 | 92°4 Larap 40 5. | ¢ 0
Dec. #| 43°4 547 19 11°38 | 92°5 22 72 6 -
Jan. . Eoe . . . ' -
: 1954 45°0 52°9 2°1 11°58 92°5 Orissa 26 56 18 0
Feb. #| 46°2 51°7 21 11+49 922 17 80 3 I
Mar. 7| 36°9 | 6276 104 || 11°59 | 921 N g | 23 1 o
v y . . . et . Lime stone ! Co
Apr. 7| 47°1 509 20 1141 927 5 83 i 7 - 0
Table 4. Chemical analysis of pig iron.
% C% Si% Mn% P % So%. | Cu%
Aug. 1953 | 447 0°76 153 ‘ 0245 0'030 011
- Sep. 4 437 084 1°52 0244 0032 ‘ - 010
Oct. v 4+33 0.85 1°51 0+260 S 0027 i 0°10
iNov. 7 4+35 0°85 1°56 0°248 0-027 : 011
Dec. “ | 4+38 084 151 0°245 i 07030 0°11
Jan. 1954 ‘ 4°43 0-87 156 0246 ' 0°029 011
Feb. 4 ; 4°42 0°86 153 0°244 0°032 o1t
Mar. ” ; 4+47 . 0.80 1°69 0°225 0°030 ‘ 0*10
Apr. 7 : 444 0.89 1°38 0°202 0°029 { ©0°10
Table 5. Production and quality of sinter. _
- | Production Chemical analyds )
, — - Strength
t/day T.Fe - FeO " S . Cu TiO:
Aug. 1953 210 5854 2274 0038 | 013 3020 | 650
Sep. 4 251 59°45 24°54 0°051 0°13 3°00 i 673
Oct. 4 307 60°18 12°71 0°024 - 011 ‘ 2°80 i 58°3
¢ Nov. 4 324 59°66 12°59 © 0°033 0° 10 : 2°60 ' 595
Dec. 7 386 60.24 17°28 0031 ! 011 ; 2°30 638
Jan. 1954 311 _60°75 15°97 © 0022 | 0°41 .2°30 61.7
Feb.. ” i 286 59.12 12°48 0°026 009 2°48 58*5
Mar. 7 | 296 - 59°08 14°12 0042 - 012 2°68 61°0
Apr.. 7 339 60705 14°08 07028 0°12 - 2°60 60°0 |

CEEES g/cm? (i) /EEEmS /mn GEHE) 1=
1°15~1"30 IREL CiBMRfFoiz. COHEPHERT
Bizpa—2 A0 | EEARY St~5t IKELAEERLT
Wa— 2 2 LEERD A4 T EEA, BEEA, BRE
A%l 4 FEPIEL TR, RO -2 2, #H,

EIEB ORIEERS  OEEEDRERY 5 | EEADI — 2
2% St LTI AARE T, BEHAAFY 5 TD

BREAOHADRETH 5 LHREET, COBAKH
ERET LT, $102 — o ARBEFOE B OFE EBHE
S D YEEHREE (D FHILE T ENL i3 Charging line DA

“skic ¥ b PR B ESOEE BTN, BEOXRESN

OfeFiz Table | WRIBEDHTH 5.
® JEHEOTEL
IR F OSSR DR B B LIRSEER DR &
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ﬁ&wi<7y%bt-Ewﬁﬂ%ﬂwﬁm,%ﬁﬁw
ﬁmﬁ®%Mtﬁﬁ@ﬁk%@ﬁ%@?ﬁmmﬁ%bt.
Cﬂgﬁ%ﬁémtﬁ%ﬁﬁﬁﬂﬁéab%ﬁbnﬁ%
G heavy ‘charge BEERPGT A C LB TrlzEE 5
na.

IV. Coke Cutter DERE

SEE, BIFUR DY 4 © > & LR 5T Cokes sizing
- DB LRAR 2~ 2 MET & 3 23455 D W By 75 i
_ﬁm%%ﬂbTCdmcmmr%ﬁﬁb,%ﬁ30$2
AL DEHEEYs Cokes sizing %BisL1:. = D5E
& BRBUITRITIEHAE S B 12 ISR B D2 13 8 H i
5. ULdLTEHRRY Cokes sizing I 2TKkD
BRPBBONZ LD LRI N 5.

() FRICET 2BABO void ¢ gas DBKEE
T =2 ADWEZBREE L BAFHC T B BEESTE DA A 21
BFLED2TNB L LRSES2E L0, DEET
ﬁm&w%mﬁ&t%m<%ﬁﬁ,ﬁﬁﬁoﬁﬁﬁéﬁ
ABFITIUT B sizing DILHRIRENT void & gas i

KEOET 245 C EMFE A 5N 3H3LD K412 coke
DEERITHED THREEIN B .

(2) KEE >70mm @} DIt Cutter % iF L TEIE:
UIRFIER I T70mm~30mm, 30mm~15mm & L Z 0
RIEER 5% & D CRFPRICIEPICIEA L TV 4. 70mmb)
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Fig. 5. Flow sheet of coke sizing.
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