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Effects of Various Operating Conditions in LD Converter

Shigeo Asal and fwae MucH1

Synopsis:

In order to predict the differences in process variables which would be caused by altering operating
conditions, a part of the mathematical model of oxygen top blowing converter proposed previously
has been modified, and on the basis of this modified model, numerical calculations have been
conducted with the aid of digital computer (HITAC 5020E) for various operating conditions. The

operating conditions considered to alter in this work are as follows:

1) feeding conditions of ore, lime and limestone, 2) back pressures of oxygen, 3) temperatures
and carbon .concentrations of pig iron .charged into converter.
.(Received Feb. 21, 1969)
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Table 1. Data for numerical calculation.

Diameter of throat 354 mm ¢ X4
Furnace capacity 150 t

Lance height 1-8m
Temperature of pig iron . 1250°C

Mass of pig iron 150 t

Mass of scrap 5t

Mass of ore

Mass of lime stone
Mass of lime 9000 kg (at Omin)
Back pressure
k1=1x1012 kg (Fe)/ kg mol (C). sec
k2/ k=20 kg mol (C) / kg mol (Si)
k3Cpp/ki1=1x10"% kg mol (C)/ kg (Fe)
te=1x10"5%sec

hp=12kcal/m?. sec-°C

hg=0'6 kcal/m?- sec-°C

500 kg (at 1.5, 3°5, 5°5, 7°5, 9-5, 11-5min, respectively)
300kg (at 0°5, 3'5, 6-5, 95, 12-5min, respectively)

10 atm (from Omin to 15min), 8 atm (from 15min to the end)

Table 2. Data for numerical calculation.

Diameter of throat 26°7mm ¢ X1
Furnace capacity 12 ¢

Lance height 0'7m
Temperature of pig iron  1300°C

Mass of pig iron 13t

Mass of scrap 1-3¢t

Mass of ore 0 kg

Mass of lime stone 0 kg

Mass of lime 860 kg

Back pressure 5*5atm
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"Fig." 1. Calculated results on the variations of process:variables in 150t-LD

converter . (standard process) C :lime,-charge 9t; L : limestone, each
charge 300 kg; H : ore, each charge 500 kg.
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Fig. 2. Calculated results on the variations of mass
of slag and that of each component.
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Fig. 3. Calculated and observed results on the
relations between mass of slag and C.
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Fig. 4. Calculated and observed results on the
relations between concentrations of
(T.Fe) in slag and C.

ZEXw—FE#E 2 5. 7z Fig. 6 WRLAMKBIE
EAIEFITIVW—FERL TW52, XK 6) X
BEHRE AR STy, 1300°C L L TEE
LicdhDTHS.

PLE2PRET X H2RAE LFHREBROLE 2 S, R
PRI E T NVICRB LI/ 4 — 2 O{EE R D 2%
LD LHEEIND.

%X T Table | TR L7EHETORBIERCESH
TRIBRRHE A S, WREiEH, BEARBSEHEEEL
BEOhREFEIoR, T ORI Fig. 7~15 i
FLTHE. TNCHAPOERT Table 1 OFZEEH
TTOHERREL LB DI DAL L TRLAELDT
BHD. —HBERE, ThEh, FEFE2EELIEE
DFTEBERERDL TV S.

MEGS I 13t EFTDOR T Sk

i ' N
EIRBIRE DELEZHE L Ty 523, 60 — o) : Calculated curve \COO/——\B\
R - E"’ - < a Tt e .
Table 21078 U 7o ERMFICEES W C (Si0,) -——- © } :Observed data® o ® _3 T .:' :‘
1@5{—5191 Table 1 \c:mbf:%ib - (T-Fe) - x o ¢ o o . °
LRI EDT, REFAMIC LoTE B 35 I ° )
40 ©
BURHERE LKL 72o% Fig. 5, 3 B
Fig. 6 Ths. LELIOHEK SR = LA QQLQP) 1
N = Pty 3 ®©

D RGBT 35 kg OBLEAFRIC 3 é}% FA o 0 B g 0° 2° o -

= X () . 4
Bojb DL U THE 2D Fig. 5 ?20—~ﬁ—*§‘ R A — ]
TV, WRERIENIT LB OB LTI 3 % . (T-Fe) 0% = >

(W] x xX X 9
?5&%%tt@,ﬂglfignt ~ x % xj&?”%& >& ;x @%
&5 I REEAT 2 5 & MU HS SE B o
PETNDL T EMRLLE>2TwE T L o) 5 10 15 20
ha % . (Si0y) OHERBIIL S © (min) '

FEENDS X O THDHH, B, <
VHUORGERERBLTWEWL L 5E

Fig. 5. Calculated and observed results on the variations of each
slag :component. 2 ‘

— 71 —



1034 & & S-S 55 £ (1969) w2

BN ERER &L (3 OEALBE O

i HiERE— S Fig. 8 Wiy . ®mAIC—
FERALICEAR, RERE, 1 ZRE L DI
MR RELBAT 5. BBIRERERIEED

Bt (W) X0SOE L BRETRELE
(BB BNECD, ERTEHEEAOHED

7o DR GEAISHE 10min CIMBIEE S &
ViR ULAEME IERRIET T 5. Al RER
EbWRSKBTRmESITF—FHT 5.

1700 T
== : Calculated curve
1600 | o : Qbserved dotg® /
o
1500 ﬁfﬁ®
— [+]
£ §9A?ﬁ
~ 1400 o &
e o© §8
0©°
1300 —
°
1200 -
[[e.0]
[¢] S5 10 IS
8 (min)

Fig. 6. Calculated and observed results on the variations of

bath temperature.
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—— Standard process curve
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Fig. 8. Calculated results for the case where ali iron ores were fed into converter
fed as done in standard process.
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Fig. 9. Calculated results for the case where all limes were
fed into converter at 14-5min after start of blowing,
but iron ore and limestone were fed as done in stand-

ard process.
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Fig. 10. Calculated results for the case where all fluxes and
coolants were fed into converter at first.
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Fig. 11. Calculated results for the case where iron ore and

limestone were not fed into converter, but lime was
fed as done in standard process.
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Fig. 12, Calculated results of temperature and carbon concent-
ration of the steel bath under various operating con-
ditions given as follows:

(A) Standard operating condition shown in Table 1. (cf., Fig. 1)
(B) The case where iron ore, limestone and lime were not fed into
converter,
(C) The case where iron ore and limestone were not fed into converter,
but lime was fed as done in standard process. (cf., Fig. 11}
(D) The case where iron ore, limestone and lime were fed into converter
at firsts (cf., Fig. 10)
(E) The case where iron ore and limestone were fed into converter at
first, but all limes were fed at 14'5 min after start of blowing.
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Fig. 13. Effects of the alternations of back pressure on the

process variables.
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Fig. 14. Effects of the alternations of back pressure on the

process variables.
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Fig. 15. Effects of the different temperatures and carbon
concentrations of pig iron charged into converter
on the process variables.
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