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SOME EFFECTS OF CHARGING SIZE ON THE
BLAST FURNACE OPERATION

Takashi Kosuge, Koretaka Kodama

Synopsis:
During the period from April to October 1954, the test had been carried out to study the
size of charging materials and the relation between the blast furnace condition and the
~ size of charging materials in Higashida No. 6 blast furnace of Yawata Works.
In casé of using sintered ore at the extent of 40%, the best result was obtained when the
various materials were charged with the following size:

Magnetite...............17mm in average
30mm maximum
3mm minimum
Hematite ...............27mm in average

50 mm maximum -
3mm minimum
Especially when high grade lump ores were used for the test, operation was carried out with
0°597 coke ratio.
The relation between ore size, permeability in the furnace and reducibility of ore is very
important. Much studies on the above factors have to be made and the results thus obtained
shall be applied actually in the treatment of raw materials.
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Fig. 1. Measuring points.
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Table 1. Items of tests.

1) Test blast furnace
Higashida No.6 B.F. (Nominal capacity
400 t/day)
2) Number of personnel
Five engineers and fifteen workers
3) Period of the.test
~ From 10th April to 30th December, 1954
4) Measurment:
a) Size of raw-materials (openings of screens
50mm, 40mm, 30mm, 10mm, 3mm)
b) Pressure and temperature of top gas:
i ) Number of times of measurment 2 times |
in a day
Spots of sampling
700mm above stock line
3300mm below stock line
Spots of measurments
every 300mm, 600mm, 1000mm, 1500 mm
2000mm, 2600mm from south and north
side wall, however, ii)-(b) temperature
only at in side wall. ‘
¢) Condition of stock descending. '
d) Operation condition.
e) Gas analysis at the front of tuyeres.
f ) Others.

ii)
(@
®)

iii)

(1) 2—~220FEOEIITE 3BT
AHRBOFEABERIE Table 4 2R .

BEE4H 13 BED 5H 27 Hit o B ENCAOE
W1F»—oODa—~y 4 51400kg O § D2 LHEE

II. BAECKBFEHZAFROE(LE ELLINE 4tk 10t RUBORSRR S L
1R & DB 1. RERIT 4t TS LSZEENI s Dds 10t T
BB UBREEIMET Ls . CO#Riz Table 5
Table 2. Operation data of Higashida No.é B.F.
Blast |Blast | Blast |[Pig analysis| CaO/ Top gas .
Month| Product l Coke Ore | ol temp.| pres. fg'.'o_ S, | SiOz JT: hilép-&
ratio ratio m3/mn | °C lgr,/cm®: i% % lin slag | CO;2, CO /o ging
(519 421) w v ‘ | H. S,
29 41} 15,582 640 689 | 1 474 989 683 820 | 0°75 | 0°021| 1+38 ' 14°7 | 26*4 1 2
(535 496)1 3
# 5] 16,600 380 ° ; 711 1 499 967 696 866 | 072 | 0*026] 1°+41 13°4 | 27°6 4 4
(439 593)! »
¥ 6, 13,187 800 720 1 544 812 | 641 679 | 0°78 | 0*023] 1+37 13°7 | 27°4 ; 0
| (423 551), . . : |
7 71 13,130 080 - 699 1 537 785 660 755 | 0*70 | 0°02%] 1-33 139 | 27°2 0
L (442 035)' ‘
4 8{ 13,703 080 669 1 479 797 670 785 | 0*67 | 0°024] 1°32 15°1 | 26°1 l 0
| (467 537) ) _
7 9. 14,026 120 644 1 446 777 664 . 694 | 0°73 | 0°024] 1°31 15+1 | 261 1 0
b (493 071) !
7 10 15,285 220 644 1 429 776 687 754 | 0°78 | 0°025] 1°44 | 15°7 . 2542 (¢}
. (484 504) 3
# 11 14,535 120 644 1 433 ! 807 682 683 | 0°85 | 0°0%9 139 ;162 | 25°2 14 9
(497 870) ;
# 12, 15,433 970 669 1 463 791 686 752 1 0°81 | 0*032] 140 ! 15.8| 258 .12 19
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Table 3. Period and items of the test.

Period Item
I. 1 st test )
A. 13 april~20 April 1954 Normal operation
B. 20 april~29 April 7 Test 1 by one charge of coke weighing 4,000 kg
C. 7 may~15 May 4 Normal operation
D. 19 may~20 May 4 Test 2 by one charge of coke weighing 10,000 kg
E. 21 may~27 May 4 Normal operation
A'. 3 June~5 June 4 Normal operation
B'. 6 June~11 June - 7# Test 3 by reversing charging method
C'. 16 June~21 June 7# Normal operation
I. 2nd test

A. 28 June~30 June 1954

B. 7 July~13 July 4

C. 15 July~25 July 4

D. 26 July~7 August 7

E. 9 August~12 August 7

F. 13 August~19 August #

A'. 20 August~31 August #

B'. 2 September~11 September #
C'. 17 September~30 September 7#
D’'. 10 October~15 October #

E'. 16 October~31 October 7

A'', 16 November~20 November 7

B''. 21 November~25 November #
C''. 26 November~30 November #

Normal operation

Test 1 ore size —40mm

Normal operation

Test 2 ore size —30mm (low grade)
Test 3 by ore size —30mm (high grade)
Normal operation

Normal operation

Test 4 by lump ore was crushed
Normal operation

Normal operation

Test 5 fine ore (—10mm) was screened out
Test 6 by high grade ore

Test 7 by high grade ore’

Test 8 by high grade ore

Table 4. Blending ratio of burden.

' Period
fg;\\\\\\\ A | B c

Larap 12 ¢, 12 %!
Samar 9 9
Nevada 12 11
Parisade
Japanese
Texada
Briquette
Sinter 4
Dungun
Goa

%

[N —
POWOANNOOOY

OO0 UNO

D E A B' C'

8 % 7 % 7 % IS 10 %
4 0 10 11 9
9 11 2 1 0
0 0 0 0 9
8 7 7 7 7
14 12 1 12 8
6 6 6 5 0
38 43 42 36 41
6 6 6 6 10
7 8 9 6 0

ASERTRTCELTHY, A, B, ClzonTidHigts
2A, B, C, OIETHEL 21— 23 BHE. Fi:
BTEFAGWITOWTIRAL v 254 > EFIREBNT
CO: 3Z. Tk B OYERIED C Ehu oD RHE
B LA frbn IR EEBDN A, DXica~» 10
t U EOH#IEC, D, E, RTxRT. COEE
BRSO D 24U IO TEIETHIEL 12, o
SRR T L 1~ 2 2 b <, S8k, & ARG
ERAEIMBZLEANERPEL. CNLDERP AT
TSR TEE 3 ThbN T 3538, —Ea~ 2 23
ABRBFRICEELAER 2 IIITC L RELLTH

b, Bk Tiza— 7 XBOEIX 5°4t T 510mm T
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Table 5. Operation data on trends of charging methods.
j A B = cC D E A’ B’ N o
' Period “Coke “Coke Coke Coke ~ Coke ~ Charging cycle Charging cyclé Charging cycle
: ‘5 4t/charge 4t/charge 5. 4t/charge 10t/charge 5. At/charge o.o. 0.0. C.c.c.c. ¢.c.c.C. 0,0.0.0. ~_0.0.0.0. C.C.C.C.
i 11954, i
} l 4.13~4. 20| 4,20~4.29 ! I 5.7~ 5.15 . 5.19~5.20 ( 5.21~5.27 6.3~6.5 ! 6.6~6.11 6.16~6.21
Ore
Total Fe 9 56.41 56.27 55.68 56.11 56.70 68,05 57.81 59.77
-1 >50mm 9% 13.70 9.70 14.08 12.36 14.14 11.72 12.21 13.79
21 50~10mm % 39.90 36.70 44,51 43.95 47.12 48.40 47.70 42.05
2. 10~ 3mm 25 26.00 31.10 23.53 27.40 23.63 24.19 24.59 26.61
‘", < 3mm ¢ 20.90 22.50 17.48 16.29 15.11 15.69 15.48 17.55
{a‘ I\gein size mm 24.00 19.80 25.70 25.10 27.30 26.44 25.64 22.96
oKe
Q| Ash % 13.04 13.04 - 12.84 12.90 12.89 12.77 12.94 12.90
‘B >100mm % 18.99 17.40 20.76 19.43 18.05 20.24 19,93 17.70
& | <bmm % 4.17 3.92 4.11 4,72 5.01 3,64 4.20 4.33
g I\ge%n size mm,  78.84 78.13 80.06 79.20 |  77.50 80.78 79.77 78.30
Z thers :
Z | Mean size of @  40.82 39.03 39.90 43.08 :  46.03 37.43 32.55 35.29
g Rime mm ‘ :
(e} ean size of !
open hearth |, 39.68 41.08 40.80 41.48 43.98 38.45 39.08 37.16
slag mm }
Ore/Coke ‘ 2.14 2.14 2.12 2.07 2.10 2.12 2.12 2.12
Output t/day 501.000 541.000 ' 556.000 508.000 552.000 480.000 472.000 458.000
Coke rate kg/t 0.703 0.687 ¢ 0.721 0.787 0.671 0.699 0.735 0.721
« |Blast vol.m3/mn 998 1.000 1.000 988 952. 821 828 820
L1 Blast pres/s . 821 838 864 900 845 728 ggg . gg?
o cm ' |
o | Blast °C 661 689 673 713 704 637 ‘
2l ' 0.75 08 | 077 0.74 0.70 0.84 075 | o7
pd n % . . . . .
o ﬁéng‘é‘g é, l 0.23 0.28 | 0.22 0.41 0.23 0.25 0.17 i 0.17
81 Sinpig % 0.020 0.023 |  0.023 0.028 0.022 0.021 0.024 | 0.023
O | Range A 1 0.008 0.012 0.008 0.026 0.013 0.009 0.011 ! 0.008
CaO/SIOg in i 1.4 1.38 1.43 1.38 1.38 1.34 1,33 ! 1.36
slag
No. of chargel; 66 9 73 40 69 62 62 ! 61
S.Bmk 1.]1_nder
t e
?:83 " % 13.9 14.6 14.1 13.9 13.5 12.7 12.4 13.8
Range % 8.0 9.1 6.3 12.3 7.5 8.8 . 7.0 7.0
21 co % 25.8 24.9 253 %6.3 | 258 26.0 27.1 25.7
> Range % 7.1 8.3 6.1 10.3 ' 6.7 5.0 6.9 6.0
g| 0.7m upﬁelt_‘ ] .
tocl . .
A T B 15.0 14.1 3.3 | 136 13.4 13.6 13.6
© | Range % 3.1 3.1 2.5 6.4 2.9 2.0 2.1 1.6
O co % 25.7 25.3 26.5 27.2 26.7 26.6 27.0 26.5
Range % 2.9 2.3 1.8 5.4 2.1 4.5 2.8 1.5
< 33m under
=8 stock line
- I =
=t North °C | / 670 712 / 652 789 738 . 662
g i South °C . Yo 683 635 7 615 658 613 ;l 586
. T t ra- | : = j
g tare PRSC i 182 180 194 216 191 158 03 166
Q| . t
“ | Charging level | a 948 ¢61 1.147 1.291 983 923 1.137
L«D, Max-Min mm ] |
! ! : :

— 2 2% 3 FRUEARRICT 2EATER2TOTHE
L2552 Table 5 A', B!, C', i&R9. SAER
C' /ph3lFi Fe gimning, B 12 A', C,
L 2— 7 2AHETE SO S OLZEE L, ¥ AR
HIDDNTEAN v 754 U FTCI _COz EL CO&F
{ (CO/CO, A" 2+05, B’ 2+18, C' 1°86) ZEIZL .
FHETRAZBZISWDIFEEGE . EAROE
OLTOZEDIETVS. BEELTELSE BUZA!
C it THH EEBAGND. WEEAHEDOLEER
ZEEUNEEBR T A5 L ERRBERCI D FTX
CRBP—RITEHKESRTIINTDAPABVAEERT

20X > sER»A SN,

(3) et

LU EDOERBD» bET2MASE, v %7 FEOAL »
%54 F 3300mm T3} 3 COy OLEHEYKTE,
Ut CO: D5378, # AEDSTE, EDFEIEOERIL Tab-
le 6, Table 7, Table 8 IZRY & & ThHH, iz
CO: DL FHDIE, TIRE OBt Fig- 3 ©C
ELTHB. §abbiinick st CO: OEILDBL
BEFRRBI KB EESHRTLROREIE . SF2
EIZDOWTHEZIDPNEDEREIVE VLB, DX
BRI & IFAA ARSI DOWTARBE L LD 6 1.

— 6 —
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Table 6. Relation between furnace conditions and CO; distribution in shaft.

Tyvpe of CO, i Results e
No. = | — - . ;

C . . S R : S X - Si R S in X ¢c. r.. {Ore/coke
distribution E >0°01% | >0°025% & >0'3% <0°6% >0'7 | <2°14
co > 159 i I (1009%) |1 (100%) |1 (100%) 0 1 (1009%) |1 (100%)
bt 15~107 8 6 (75%) |0 ( 0%) |5 ( 63%) |0 2 (25%) |4 ( 50%)
R 10~ 5% a3 18 (4225) |1 ( 2%) |6 ( 149%) |2 ( 59%) [28 ( 65%) {24 ( 56%)

< 57 4 |0 (55%) 0 (0%) 0 (0%) |0 1 (259%) |1 ( 25%)
*Non'f;;‘;metric 1o le (ssy 1 (9%) 2 (18%) |0 3 (27%) |5 ( 46%)
* Deference of CO; content is than 3% in north and south.
Table 7. Relation between furnace conditions and CO; distribution.
' f R % ,
Conditions | Number Remarks
i > 15 15~10 10~ 5 ‘ < 5 -
: {
i i 6 é ore/coke>220 S$<0°025%
Best 12 0 i 0 | 1 — —
3 | (50%) | (50%) | SR<o0-01% - SiR<0'3%
1 | 1 3 0 | ore/coke<2*10 S 0°025%
Bet i o
etter 5 (20%) | (20%) | (©0%) | SE>0-01%

Table 8. Relation between furnace conditions and gas pressure distribution.

Results

Type of top gas press Number S R S X Si R Si X

’ >001% >0°03% > 0°3% > 0°8%
Press > 15 g/em? 10 5  (50%) | o > (20%) 3 (30%)
-SS- 15~10 1 11 (65%) 2 (129%) 7 (419%) 8 (45%)
R 10~ 5 .16 6 (38%) 0 2 (23%) 4 (259%)
< 5 10 2 (20%) 0 0 (0 %) 2 (20%)
* Non-symmetric_ type 6 [ 3 (502%) i 0 1 (17%) 2 (33%)

* Deference of gas pressure is more than 15g/cm? in north and south.
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Fig. 4. Relation between ore size and CO,,

CO content in top gas above stock line.
Fig. 5. Relation between ore size and vari-
ation of CO; content in upper shaft.
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Table 9. Experimental operating data on change of burden size at 3 ton test plant.
. Ore size gi‘;lée Burden | Output ‘Ore Jeokd. Pl% analysis ‘ Ca0/SiO; Gas analysis %
mm mm kg/t kg/day ' ' ! Sig% | S% i in slag CO, co
A 11.1 21.3 79.5 -3.756 2.16 0.80 1.32 0.047 1.26 3.8 33.2
B 6.5 M 107.1 4.924 1.52 1.07 1.54 0.043 1.25 6.0 31.8
C 3.9 L 97.5 4.317 1.87 0.98 1.51 0.068 1.27 4.2 32.9
D 1.4 o 88.7 3.407 2.14 0.89 2.05 0.050 1.29 4.1 33.6
E 11.1 29.3 79.8 -3.752 2.18 1.74 1.68 | 0.063 1.33 3.8 33.3
F 6.5 I 78.8 3.633 2.10 1.65 1.27 0.047 1.43. . 4.0 32.4
G 3.9 L 67.5 3.543 2.48 1.68 1.40 0.099 1.37 3.2 33.2
Table 10. Blending ratio of burden. -
| a | B | C | E B | ¢ | D | "E’ | A" B’ | C”
ONevada 13% | 13% | 13% 4% | 23% 0% 0% | 0% 0% 8% 8% 89%
Samar . 13 16 16 0 0 0 0 0 0 0 0
Utah 12 12 12 23 4] 0 0 7 7 7
OTexada 11 11 11 15 11 12 12 0 0 0
Parisade 5 5 5 0 11 11 12 5 6 12
Sinter 46 43 43 I 39 44 45 46 46 46 45
Dungun 0 0 0 0 i 4] 1 (4] 0 13 14 14 10
Goa 0 0 0 o ;0 0 20 19 0 0 0 0
QLarap 0 0 0 0 0 0 8 8 6 0 0 0
QHongkong 0 0 0 0 0 0 6 5 0 0 0 0
Japanese 0 0 0 0 0 0 0 0 5 0 0 1]
Briquette 0 0 0 0 0 0 0 0 6 0 0 - 0
Ipo 1} 0 0 0 0 0 0 0 0 20 19 18
Magnetite 24 24 24 26 38 27 25, 25 18 8 8 8
Hematite © 30 33 32 32 23 38 31 30 36 46 46 47
(Mark O Magnetite)
Table 11.-(A) Operation data of test on change of burden size.
<30mm l <30mm |
A C p | | F
6.28~6.50 7.15~7.25 | 7.26~8.7 | 8.9~8.13 | 8.14~8.19
T. Fe % 58.67 57.75 55.07 57.61 56.96
> 50mm 13.24 - 10.85 1.18 6.58 13.74
o . 50~30 mm 14.00 13.21 6.53 12.76 16.20
5 30~10 mm 54.02 58.19 71.86 61.28 53.63
10~ 3 mm 25.84 27.28 32.95 26.59 20.43
@ 3 mm 18.74 17.75 20.93 19.28 16.34
i Mean size mm 22.17 19.56 13.36 17.94 22,95
g o Ash % 12.76 12.60 . 12.49 12.54 12.51
« v > 100 mm 19.93 19.97 20.77 18.92 21.27
9 S < 25 mm 3.61 4.18 4.18 4.00 3.67
o Mean size mm 79.92 79.38 80.53 E 78.73 79.22
't | Lime stone mean size mm b 3072 45.38 44.28 41.18 43.65
5 i 39.90 38.76 41.19 43.77 45.48
o All mean size mm : 26.40 25.15 20.26 22.71 27.711
& co, % 12. 12.6 135 2.9 3.5
B 'EBE Range % .. 8. 8.7 6.5 , 8.2 7.8
2 539 Co % 27. 26.8 75.2 | 6.8 6.2
—g 5o Range % ) 8.7 5.7 : 7.8 8.4
< 5 r ! )
3 = CO, % . 12. 14.0 . 14.4 ! .2 5.9
Q e Range % 3.4 3.3 .3 5.7
CcO % 27. 25.8 25.0 .6 4.2
g Range % . 2.5 3.0 .0 4.5
‘; CO/CO; % 1.84 1.74 .98 1.52
Ore/Coke 2.13 2.21 2.26 .2 2.15
Qutput t/day 389.000 440.000 413.000 462.000 445.000
© Coke ratio 0.738 0.700 0 0.653 0.670
o Blast vol. md/mn 789 850 805 77
L+l Blast press. g/cm? 755 835 825 786
o v/P 1.10 1.04 1.02 0.99 0.99
k<] Blast temp. °C 679 636 701 696
bS] Top gas temp. °C 156 145 159 167
5] Si in pig % 0.77 0.73 0.68 0.60 0.69
2 Range % 0.13 0.19 0.22 0.37 0.23
Q Sin pxg % 0.018 0.023 0.030 0.31 0.028
Rang % 0.006 0.008 0.009 0.011 0.010
CaO/Sloz in slag % 1.41 1.30 1.33 1.32 i.33
No. of charge % 54 54 55 55
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v r i : I

o Stock line 3.3m i : ; ‘ ‘

] In wall north ° 64z 631 66 733 | 705 | 704

< In wall south °C , 543 | 585 673 | 720 V 547 583

o 0.7m upper stock line ' . : : ! ! t

g‘ In wall north °C 67 16 7 17 . 18 206

5 1.5m from in wall N °C . 121 : 207 160 126 139 X 209

o Center °C 321 318 218 183 ' 241 : 247

@ * 1.5m from in wall S °C 98 214 163 9 114 79

O ! In wall °C 52 150 08 68 . 91 90
Charging level Max.-Min. ! 1184 1054 i 1326 : 1209 ! 1238 1270
(CO:+0,)/CO+CO:+0; at tuyere 178 257 211 . 160 211 226 -
Distance from tuyere to core mm l 1273 1252 1344 1127 1143 1255
Indirect reduction ratio % | 52.7 57.4 [ 59.2 64.0 58.0 61.0

Table 11.-(B) Operation data of test on change of burden size.

I : { i | 50~10" | 50~10 | 50~10 | §0~10
A B ¢ ¢ p b g | oar e oo
| : . ; 820 1792 917 1010 110,16 ; 11.16 11.21 . 11.%
| - ~8.31 ~9.11 ~9.30 ~10.15 ° ~10.31 ~11.20 - ~11.25 . ~11.30
Ore E .
T.Fe % i 57.53 56.51 55.49 57.74 57.14 58.05 57.69 57.68
>50mm % 12,02 17.05 14.70 12.66 12.87 19.59 17.40 15.23
50~30mm % . 13.55 16.50 16.40 15.74 20.04 19.30 17.47 14.74
30~10mm % 57.58 53.99 54.66 56.04 55.86 51.96 55.97 58.92
2 10~ 3mm % i 24.70 22.40 22.49 25.70 18.32 19.53 21.19 22.56
2 < 3mm % ¢ 16,85 12.46 | 14.24 16.76 11.92 9.15 9.16 11.11
) (I\:/Iel:m size % C22.77 27.38 25.67 23.35 25.71 29.99 27.53 25,72
e oke !
© Ash % 12.42 12.46 12.39 12.32 12.20 11.60 | 11.64 11.66
) >100mm % 18.05 20.77 20.00 20.79 20.45 21.10 19.04 20.05
N < 25mm % . 4.21 4,71 4.46 4.27 4,25 3.95 4.18 4.11
n %/Iean size mm 77.94 79.42 79.37 79.73 79.12 £0.24 78.17 78.58
ther :
Lime stone mean size mm 42.08 41.01 44.88 46 72 46.59 41.86 41.30 43.81
Open hearth slag mm 41.09 43.85 39.48 | 35.32 37.99 44.00 43,71 38.15
All mean stone mm 27.42 30.62 29.64 27.82 29.98 32.64 30.42 28.87
Ore/Coke 2.21 2.25 2.30 2.27 I 2.27 2.28 -23 | 2.3
Out put t/day 4,55 467 463 503 505 189 504 - 553
Coke ratio . 0.654 0.667 0.637 0.633 | 0.630 0.649 0.610 : 0.597
Blast vol. mi/mn 787 777 756 780 783 826 840 802
Blast pres. g/cm? 714 710 668 715 ! 645 625 . 649 670
V/P 1.10 1.09 1.13 0.9 |- 1.2 1.32 1.29  ~ 1.20
Blast temp. *C 676 672 661 663 686 712 715 1 652
‘Top gas temp. °C 144 141 150 147 156 167 155 | 157
Si in pig % . 0.66 0.75 0.68 0.87 0.80 0.62 0.73 . 0.81
Range % 0.18 0.18 0.18 0.21 0.18 0.25 0.199 | 0.22
S in pig % 0.020 0.027 0.023 0.027 | 0.021 0.023 | 0.021 : 0.022
Range % 0.006 0.008 0.008 0.011 |, 0.009 0.011 i 0.011 . 0.008
Ca0/Si0O; in slag ¢ 1.34 1.27 1.34 1.47 146 1.42 1 1,34 1 1.31
No. of charge 55 58 54 | 59 60 59 i 58 ! 62
3.3m under stock line f
» 02 % . 12.5 14.0 13.8 14.6 14.3 15.6 13.6 14.2
‘& Range % 7.3 7.6 7.8 T 8.2 6.1 8.9 6.6 5.5
= Co % 26.8 25.1 26.1 25.1 26.3 24.8 25.8 25.0
s Range % i 7.3 7.8 8.1 9.7 6.0 6.3 5.6 3.4
< 0.7m upper stock line i
» Co: 9 14.6 15.0 14.7 14.7 14.8 16.5 - 16.1 15.6
[ Range % 3.2 2.4 3.6 . 4.6 3.1 5.4 5.0 3.5
© Co % 25.3 24.9 25.1 26.0 25.5 247  24.0 24.0
Range % 2.3 2.2 2.8 1.1 2.2 2.8 . 2.8 2.6
Co/Co: % ( 17.3 16.6 1.78 1.7 1.83 1.50 1.49 1.54
o 3.3m under stock line ! i ! ! : b
g In wall north °C i 659 722 629 761 . 686 750 779 780
e south °C i 541 547 : 962 588 : 583 | 768 748 |, 679
o 0.7m upper stock line - i i : ;
£ In wall north °C : 132 170 1 158 156 - 159 ¢ 97 12 - 100
o 1.5m from in wall N °C ¥ 132 245 205 157 227 | 188 110 . 188
Dol Center °C i 171 ¢ 273 ¢ 286 164 260 ¢ 189 310 354
& : 1.5m from in wall S °C ! 65 105 02 ! 70 70 213 | 167 168
4] In wall south °C ; 76 | 111 66 | 118 115 E 80 101 81
] Charging level Max.-Min . v1236 0 1329 . 1273 ¢ 1240 . 1277 : 1236 1208 ¢ 1373
. CO2+4+0,/CO,+CO+0, x100 at tuyere B 287 239 298 333 247 172 245 260
Distance from tuyere to core mm 1247 1309 957 810 939 975 1108 1167

Indirect reduction ratio ¢ . 59.2 60.7 59,2 56.7 58.5 64.3 - 69.3 69.0

— 10 —
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ON THE V—SEGREGATES OF LARGE STEEL INGOTS
Masayoshi Kawai

Synopsis: .

In succession of the investigation about the A-segregates of large steel ingots, the author is
in the way of investigation about the y-segregates of'ingots. He reported here some results
of investigati'on about the y-segregates as an intermediate .report.
~ At the bottom solidification of ingots the author finds the fact, that dendritic crystals grow
after the completion of zone of columnar crystal to some but so much restricted extent.
“This fact lets him supposeé, that the occurrence of free crystals in front of solidified den-
-dritic shell becomes already considerably vigorous even just after the lstart of the so-called
-dendritic crystallization, and that dendrites at the bottom are arrested to grow by the show-
er of free crystals formed in front of themselves, while the growth of dendrites at the side
is not so arrested. : . .

And in the course of formation of zones of sedimentary and free crystal, free crystals
being created in front of the solidified side shell are presumed to sink downwards and to be
piled up on the solidified bottom shell, forming inverted conical piled surfaces with some
stationary inclination in " succession. The author describes the p-segregates as those
formed under the influence of these conical surfaces. Then, it is observed from the actual
results, that the y-inclination of V-segregates has close correlations with the ratio of height
to diameter of ingots and the dia-ratio of zone of free crystals; and some explanations are
given. In conclusion the author refers to the relations between the flaws in y-segregates and
various manufacturing conditions.

*OMER 24 4 ARSHEARICTHERRE P =R, SR



