1962 % ¢ ® 8 74 4 (1988) 5105

© 1988 ISWJ
I

s 3UE e

L1111

HUE BT SREE D B 58

BAE™ - BIEFIT® - A X - BIEHEY
BIEZE—* - SAF B*2 - N3 *2

Development of Ladle Arc Refining Process

Hideaki FusiMoTo, Toshiyuki SOEJIMA, Hiroshi MATSUMOTO, Hideo MATSUI,
Shinichi MAEDA, Tsuyoshi MIMURA and Kanehiro Ocawa

Synopsis :

In order to meet the recent demands for higher quality steels and rationalization in manufacturing proc-
esses, the ladle refining technology has advanced remarkably.

Kakogawa works installed the ladle refining furnace (LF) in January 1986 for the stable production of
high-grade steel and to decrease the thermal burden in the LD converter. This equipment is capable of
arc heating, strong top agitation, and slag skimming. Furthermore, combining this equipment with the
existing hot metal pretreatment and RH degassing equipment has made possible the production of low phos-
phorous and sulfur content steel.

Also, the production technology of clean steels such as steel tire-cord has been established by making the
shape control of non-metallic inclusions through the ladle slag refining.

Key words : ladle refining furnace ; arc heating ; top bubbling ; slag skimming ; ultra low sulfur content steel;
steel tire-cord.
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Fig. 1. Schematic diagram of ladle arc refining.
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Fig. 2. Operation process of arc refining.
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Fig. 3. Comparison of mixing time between LF
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Table 1. Comparison of calculated sulfur dis-
tribution ratio (Ls) and optical basicity (A) between
with and without MgO addition

) Slag A Slag B
Without MeO) (Mg addition)
Ca0 62 56
Slag C?‘l)zsaosition g[lgooz (8) g
AlxO3 30 30
Sulfur distribution ratio : Lg 245 235
Optical basicity : A 0.778 0.777
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Fig. 18. Relation between Al,O3 content in inclu-
sion and index of undeformable inclusion.

BERT. R VEEENH 1 TR, 2T 7F AlLO,
BEYH8% ICarybtu—ThHIEICLY, HEW
B ALO; IBEXEE S L AVICHE T A 2 & ASTRET
5. Fig. 18 1212, $H OMEWH AlLO; B L
TOIEERENEDRK L OBFRERT. LLEoFEICK
D, AEWS ALO; RELH 20% (HIE L 7-4%, A
EYREAOKHEIIEL (L L.

—7, HMRITOEARE LT, EHEHE KR
RO AL REBTH A, LF iz RHELEL
T, BHEBEEORENESHTHY, F-MBAEHICLS
THBERBIHNT A -0 EPORERET /S
<, BEEE/PE L THUMRITZ T % 0HEFT
»5. 7, LF TR THEFOKEHMEIC L ZRIED
[PlOER, “OTICATIFFI o H—ICXBEDA
Biikbic & b, [P]<0.005% DEDA S A vYa— FHE
DERLTETH S,

DEnX>ic, EBRGEOBLWS A Ya— FHMD
BEIC LF AL ERH L, AEYOREGRIEZ ST
FlMEITOREL X0 HER, BaENS A Ya—F
BMOBENS TR E 2D 7.

5 #& B

EREHOEM AP EELT, AEMICBETAZLEH
ME LT, T— 2k - 25 78 - REOHELH L
TESEINBUES R T R L, EREOUEFEIND L

EBDITEEMOBERM 2 ML /2.

(1) ERE F2EHICED, 25 7-2 % VEOWE
BEhAFTE I, FEEHIZ XS ASEA-SKF 3Kk JEK
EEBLILZERDO LFELERTELIZESINT
Wh, ZOEIE, AFT-XAFZNVREOERKEEEEIC
SVHBETHIENTES,

(2)2A7 7R % KEUS, BB TH I Licky,
A—Fr7—2%BikL, BRNOEEEEELT, B
WINEEBE DR S iz, RIS, AT 7D MgO B
YRETAHAILICKD, B A OBETHHEH TS S
&R D 7.

(3)MgO %ML 7= Ca0-MgO-SiO,-Al,0; R H K
EEZAIZEHAVAI LX), RAPWOBELINH L
290, BULEHEEIEOh, S<10ppm OBRERHE %
TELCEHERT B LHTES. $7, Freelime 24
BHEESEAH LI MO 25BN AHZ L2k, MgO
WIS LA SHERIEVETRIZLAEEDON L LD
7=,

(4)LEBEERATVE#HVI AT VBEHICLY, #14%
a—- FHBONTEYREGE2ITo 4. 20R, A
WMo ALO; IBELYEIEICI Y PO—LT+AZ 82X
D, BiEEoL Lz ERE S 1Y — FEMORED
nEeIc D 7.

X [ 3

1) /NI, BEE=, BLEEeRE, BERA, RHEE—:
LM, 70 (1984), A181

2) Y. SUNDBERG: Scand. J. Metall., 7 (1978), p. 81

3) % —%, KFIEE: LR, 67 (1981), p. 672

4) EIwdE, MAme, o Bk, ¥ Bkt 68
(1982), p. 426

5) E. F. OsBoRrN, R. C. De VRiES, K. H. GEE and H. M.
KRANER: J. Metals. Trans., 6 (1954), p. 33

6 ) Verein Deutscher Eisenhiittenleute: Slag Atlas (1981),
p. 193 [ Verlag Stahleisen M. B. H.]

7)) NEER, B, BEEZ, REAE, HOE/%,
HBFZ: Sk, 72 (1986), p. 1309

8 ) J. A. DUFFY ang M. D. INGRAM: J. Non-Cryst. Solids, 21
(1976), p. 373

9) KK, HE T k4R, 70 (1984), A157

10) D. J. SosiNskY and I D. SOMMERVILLE: Metall. Trans. B,
17 (1986), p. 331

11) ¥ B, BLER, WBEE—, ScHEH, LESLE,
R ARt M BRI R & D, 34 (1984), p. 96

12) 22REE 19 &, RRRUEOHEITHGE (1984), '
p. 38, p. 131




