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On the Pig-Ratio of a L. D. Converter

at Kukioka Plant, Yawata Works.

Kazuo Waxasayasui and Masao TAKEDA
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Table 1. An example of heat-balance in an
L. D. converter at Kukioka.
Input
. - 3
Classification >%%Ut %
Sensible heat of hot metal 2334 507
Heat of combustion of. Fe 192 42
“ C 1325 28+7
4 Si 32°6 71
” Mn - 14- 3°1
4 P 10°6 2°3
” S 04 (OA1
Heat of slag fomation 15°8 3°5
Sensible heat of scrap 0°6 01
o v fluxes 0°3 0*1
” #  #used oxygen 04 01
Total 460°0 100°0
Output
Classification X 10 %
kecal/ t o
Sensible heat of molten steel 337°1 733
: 4 molten slag 590 12°8
Heat loss by waste gas 40°0 87
Heat loss by decomposition 342 07
of limestone ‘
Radiant heat from converter 46 140
surface
Heat loss from converter . va
nose ) 35 0-8
Heat loss by cooling water 56 *
for lance ”
Heat loss from others 7°0 1°5
Total 460°0 1000~
Sensible heat of molten steel and slag
= =86°1%
Input
Sensible heat of molten steel
Ne= =73"3%
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Fig. 1. Relation be-
tween pig-ratio and mill
scale, fluorspar, lime-
stone, lime, vield of
steel, oxygen consump-
tion and ton per hour.
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$FE: A [C1<0°10% ORERKY & KR

RIE[C]: 0°05~0°07%

RIS EE: 1585~1605°C

HEAE: 67~71t/ch
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7, FREMNCENDSH S ch BEERIL .

Table 21z 1ch ¥ 3 vx7 — L& 300kg /ch
(A), 1000kg/ch (B) i 2\ T DR D FHE L T
. '
¢) JBEkELE =R :
FRSKELERIZA L BTIX 1'9% Z{EL TV 5. Zhk
D TR ~ob Okg/ch CRBHKITER 29°7% i<
B EPHEENS. h

HRTIIESE S 291, 2974, 30°1% %R LT,

©® B [P1 kiR ‘

R VIRRROFLEI TS D ARBIIELT

HRIER b BV e, F—&H CR—EEEZES
TeDITAKZF) 270 kg /ch #BEERITH LRV, TV
b~ VREOR D KEREE, SHEEREFTE R
[P] EEITRIZE AL FEBREOREASEO. L
Lk, ARD size, WEFEH OBFHIC XD TCIHIT
SEOH LS END.

Oy B

TR T — LT iE FeO 65~72%, FeyO5 28~30%
MEEINTED T NRI — L 700kg (A, BOE)DHfR
W& 9 Fe iy 490kg F£T5H. L7cpi>TIhn 100
%FIFHEND DO & THIZBESEIT 0°6% £F (=
7L 63t HIDHE) T2 Tha. Table2 55
LIWVRY —v 700kg X D BHPHSHE 0°5% ERLTH
D T OB 83% TH 5.

© EBEEEA

TNVAY —ov 700kg DGR X DEEFE 115 Nmd F
T 5. COBES 100% FFENES0 & TR
R4 — v 700kg /ch OEERIT X 0 BREMAT 1°83
Nmd/t KT+ 2X¥FTH55 Table2 X DEERIEHE
ALV 3 NmM3/ t KFL Tk D L DEhBIIN71%TH 5.
@ BEEREAL
ENCRARIm T L K A5 —upt 300kg /ch T2 T<L
5 ERKDIFLIRIER L ORR E L B 2D EKE L&
ARBEALE T T inghiEiz S,

V. 3-9 2BAICL B ERHREERR
SO EREZET S 57-DIT coke DIFRNE

Table 2. Results of low pig-ratio operation in an L.D. converter at Kukioka.

A: Mill scale 300kg/ch N=45 B: Mill scale 1,000kg/ch N=48

Main materials (t/ch)

~ Fluxes (t/ch)

C, Si, Mnx 10-29;,

l Iron composition P, Sx 10-3%,

Scrap

ratio ‘ Lime ‘

Pig ironi Scrap [ Total '

Mill
: scale

Fluors- | e !
| par ’ C ! 'Si | Mn P S

A 49735 20°12 | 69+48 ' 28°92 3°224 0°300 . 0°157 | 457
6869 | 27°00 | 27958 = 1°000 | 0°144 | 465"
i - i )

2395 | 31+7

B 50°21 i 18°48 . €0'8 | 88 241°5 | 3201
P x1073%¢9, l Slag analysis (%)
Blow- i ‘ ; | . : ) N | Free | Basi-
Blo ] Ladle| T. Fe  FeO |Fe:0;! SiO: | MnO  CaO | Mg0 | P:0s |[F7€¢ | ons/chity
A.23'3 . 19°1| 16787 | 13°11| 9717, 11°91 865 48'42 | 2'13 | 337  20°86 | 144'6 362
B 2176 18'6| 1668 | 12'70 1 9'44. 11°81} 8'd6 ' 47°82 217 | 334, 20°50 | 154°6'| 3°6l

i
Slag weight I Time (mn)

Oxygen consumption |Metal yield

t | 9%  Charging time Refining time ggleefatmg Nm?/t-pig ﬂNma/t—ingot %

; B 1 i
A 7178 11-72 50 ; 2065 32°5 . 6183 48°6 910
B 7+700 1222 5°0 | 20°76 327 L6180 49°9 1 9I'5
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(A) REEFE» D HEERIC B EARNIC coke ZiRNNY
5 h ‘

(B) mesirhia T—H¥%@x kL rotary feeder
25 coke HiIRINT HHE. |
(C) BHEARTCIFA~ coke #EAT BHE
DEFEC OV TEAE 66,500kg, BERELAZER 25°5%,
sk —E, BiMEMERE—E (AKX 3,500kg v
25— 1,000kg &7 100kg) & Kb —E  LEH
BCKER L7s. T OfER% Table 3 iR

Table 3. Results of coke charged tests.
w Ordi- A !B c
nary !

. mn — 5 3 3
Pig ratio — —1°3 —1°3} —1°3
Up temp. (°C) — |+22 |+26 [+20
Charging time {mn) 5 5 5 8
Refining time (mn) | 21°¢ 22°5] 22 22°6
‘Operating time (mn) 34 36 37*0| 38°5
Tons per hour(ch to tap)| 107 1 101 97*5 94°5
Oxygen consumption 50-3 53°9| 53°4 53,5

(m3/t- mgot)

A ; Charge coke(300kg) into a plg ladle when
pig iron is tapped from a mixer.

B; Charge coke (300kg) into the converter
from the rotary feeder.

C; Charge coke (300kg) into the converter
by scrap chute before scrap is charged.
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DETEBESERTHS .55 X% coke 300kg /ch {i
T X D EHEATR 1°3% |PTED T LBF 0k
Z IR 66,500kg /ch A DIHE coke 300kg /
ch {HERKELE 900kg B (BEk 900kg HihR) AR
T5. BEABE, Bo 900kg OREBRITEAFMEIO
WE F SHEREICEIE T 5 & coke 224kg (coke H
DC% 80% &1L CO; 17°0%, CO 80°0% IHRBET %
PDETB) LD L DTEA coke DRREESNEIT
74°5% Thh. [RBFL, FEEMETIX coke 300kg/ch
zzleJ:O’CEa?EEEéﬁﬁi 3~3'5 Nm?/t-ingot 13,
REEFER 1~2'5 J3HS, MGIAERIE 6~13t/h WD
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(Study on dephosphorization of a L.D.‘
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