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Deoxidation of Silicon Killed Steel by the Flux Injection

Yosiharu IIDA, Kanji EMOTO, Akikiko NANBA,

Eiji HINA, and Yuteka SHINjYO

Synopsis:
Deoxidation flux powder is injected into a silicon killed steel bath in a 200 ton ladle. The results
obtained are as follows:

(1)
(2)
(3)
(4)
(5)

(6)

Injection of CaO-AlLO;-SiO, flux powder lowers the total oxygen content to the same level as
RH-degassed steel.

The flux injection of 2 kg/t steel is good enough for this deoxidation.

The quality of flux—injected products is the same as RH-degassed ones.

The oxygen probe measurement reveals that the flux does not contribute to the reduction of oxygen
content dissolved in molten steel. This fact is also proved by flux injection with different silica contents.
The E.P.M.A. observation shows that oxide inclusions are caught by the flux powder and their
rising speed up to the bath surface increases.

Based on the above-mentioned phenomena, a simple deoxidation model is proposed which explains
well the change of chemical compositions of oxide inclusions during the early stage of flux injection.
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Table 1. Chemical composition of steel (wi%).

C|Si [Mh| P | S |A
0.15 | 0.25 [0:50 [0020|0015 | xxx

*©k  Aluminum was added in ladle by 0.1 to 0.2kg/t

Table 2. Chemical compositions (wt%,) and
melting points of fluxes.

Flux Ca0 | Si02 |alz03 |CaFz § mp.(°c)
1300

CASS5 | 396 58399138

CAS14 | 33.0(139 | 202|281 § 1270

CAS34 [ 4341336 3.7 94 § 1160

CAS42 | 368(420(193) O § 1180
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Fig. 2. Plant set-up for flux injection experiments.
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Fig. 3. Change of [O]; during flux injection.
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Fig. 5. Relation between amount of injected flux
and [O]y or [O];-[O]; after flux injection.
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Fig. 6. Influence of immersed depth of lance
nozzle on change of [O];.
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Fig. 8. Change of chemical compositions of oxide
inclusions during flux injection (CASS5),
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Fig. 9. Change of temperature, silicon and man-
ganese contents during flux injection.
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Fig. 10. Size-distribution of oxide inclusions in
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Fig. 11. Quality of flux treated tubes compared
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[BalA LR B DRELBIC AR &, WA OB HE /A LT
12T, WABRLE 5 4 LI CIRigiE—E O & 7a 5 D%,
BiERE R A DHLR S iknis b BigoTR Y, ZHIINE
ME 75y 7 ADEE, BENBIOTVWD T L2RE
LT3,
3.3 RESIUSAEROEL

75 5 2 AL V= 7Y a vROIBRERHE D—BF
% Fig. 9 R T. 75 v 2 A2kg/t DHH, 77 v 7
AL VS =2V a VETBORERTEZ 35~40°CTH
5. 72, s SioAt 0.03~0.04% BEWA LT
WBHA, ZHITEEEAS ZhD FeO kb Si 231k
SRhiciodTHD. ok, Mn OB EAEED D
g,
3.4 WRFONEY

Mgk B3 0 EE S BTSN Le vy
b)) ONEWORES MY, RH By mEBaf & gL
< Fig. 10 iRt EEN 50p &z 5 KENEY
BB LRT, 759 VA VY22 Y2 VREDEM
13, RH By A QM U BB O WERIE D
nTws. ¥7, BERECoVWTh, Fig. 1l kR7

— 32

-4




B S et

.

TI9IRAAv T oy avicksd SiF4 FOBER 1163

Table 3. Chemical compositions of typical oxide
inclusions before treatment, determined

by EPMA.,
Chemical Compositions (%)
Ca0 | Si0:z | Al20: | MNO | FeO
1.3 | 24 | 42 30 | 1.7
1.1 133 | 26 | 38 | 1.7
35| 24 | 39 | 1.9
E
&100 %
S 50
0
0 50 100
Qo (cal) ( ppm)

Fig. 12. Comparison of @,(ob.), observed, with
ay(cal.), calculated from chemical com-
positions of oxide inclusions.
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Table 4. Chemical compositions of oxide inclu-
sions during flux injection, determined
by EPMA (wt2).

Flux Ca0 SiOz2 AOs | MnO

CAS 5 3 20 35 17
(Si02 = 5%)
CAS 14 18 25 3% 74

(Si02 = 14°%) 24 32 12 6.9
9 | 40 51 2

CAS 34

(Si02 = 34%%) 31 41 50 76
CAS 42 27 32 i3 70
(Si02 = 42%) 68 34 28 31

c ---x--- calculated line from eq. (14)

Q

3 o}

c 30
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2 20l A/ %
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~ 10 i flux o casi
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a CAS42

10 20 30 40
(Si02%) in flux

Fig. 14. Relation between silica content of flux
and that of oxide inclusions.
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Fig. 16. Change of In Ny/N¢ during flux injection.
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