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Development of Oxygen Top Blowing and Argon Bottom
Blowing Method in Refining of Stainless Steel
Seiichi MASUDA, Masayuki TAGA, Hidemasa NAKAJIMA and Kouji IEDA
Synopsis :

Refining of stainless steel by oxygen top blowing and argon bottom blowing was investigated by using
a 2.5 t laboratory scale converter. It was found that stainless steel can be produced in a top and bottom
blowing converter by using argon bottom blowing as well as in AOD method because agitation of
molten steel and dilution of CO gas with argon bubble are satisfactory. This method was successfully
applied to the 15 t pilot scale converter and the 160 t industrial scale converter on the basis of the exper-
imental results at the 2.5 t laboratory scale converter. From the study of decarburization rate and chro-
mium oxidation at low carbon region, it was found that coefficient of decarburization rate was mainly
controlled by interfacial area of argon bubbles and also could be increased by strong bath agitation. It
was also seen that chromium oxidation proceeds with oxygen which was not consumed for decarburiza-

tion.
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. Oxygen top blowing lance, 2 ,Sampling lance,
. Dust collecting hood, 4. Tapping hole,

. Tuyere for argon injection (8 IDmmXx2).

. Converter

(o WS

Fig. 1. Schematic profile of a 2.5t laboratory
scale converter.

ATV HAL, PESABCHRELI-2A0 A5 v LA
%1 8 gmm B ) XLy 1.0~2.0 Nm¥/min CHERS
Liz. BEREH AL, Ar— L EBR 5.6¢4mm 0 3F. 5.3
—NEIER & 5 AL D 0.5~6.0 Nmd/min ¢ Lk &
L.

5 v A-BHEEEEIA TS » v Bk & BB X
b5 v ARHE OWIEBG IR D 7o 550~600 mm » 7.
KRR LB SR S B RE R, Y
s, 1.2~1.3%C o SUS 304 %0 =5+ L A 4f
C [Si]1=0.25~0.35%, [Mn]=1.4~1.6%, [P1<
0.030%;, [S}]=0.010~0.015% & L 7-.

EEAFIEI: Table 1 WiR3 X 512, I 8min,
[C1 23 0.4% fi % CER R 6 Nm?/min, JEIR X
Ar 1.0Nm3/min TRHRKL, % O # bEkEmFEr 1
Nm?/min & —%Eic L7-EE (Heat 3, 4), 1~0.5Nm3/
min (Heat 5), 2~1.5~1.0~0.5 Nm3/min (Heat 6)

EMRRIE T SR - ER% T2/, EWRX Ar (%, | Nm3/
min & —%EI LcHEE (Heat 3, 4), 1~1.5Nm3/min
WM Ig B (Heat 5), %108 2Nmd/min & —
B U1K (Heat 6) %1707, #&& [C] i3 Heat
3 23 0.05%, Heat 4, 5 % 0.02%, Heat 6 %% 0.01%
EFCHK L. o, WXy Cr B0 iE B REH
KEAT 7OMBMEETER T 57D ERK 63kg/t,
#a 0kg/t ALK

ZRIZ X Y BRRID 2 5 7iEHE (Ca0/Si0,) 11 3.0
~3.5 Lk, BRKEH DMK, Fe-Si, £FK, MA%
M URTRES AR Licsy, 235 7rdio Cr Bbso
BIC & BRI T T L, AOD k& izig@—o g
PTELDT, AR TITDR & BT 5. (Bikd5
Fig. 2 wk\C, BEEHCER N BB L5
DL, HEOcHfro7: AOD Eick v, [Cr] &
Er 1% BT 38, BRETOLLDTHS.)
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WA R YT RO, BBIEE X o 6%
Ph, Pt-30%; Ph, Pt #Ext 4 H\, # 3min HfECcE
WLz 22 AOHWE, REZ FEBEREER BRI
BT, 7v a%RRBT Ve ARRLRES | 8T
TEE T, BHRELNEE: Y ABMANMBRRINET, Fh
ZhAT ot
2-2 15t AREFERY 160t HIFDRBREH

2.5t FREBFOEBRERC Ho%, KAEbERE L
T 15t R L0 160t #HBIE© 3 FARED EBRE T
Oz, .

FORDODERESEHL, BELE 2100 g mm K 4970
gmm, R 1000mm K 1700 mm, EkEP ok
12.5¢mm 2AKFK O 15¢6mm 44K, Ar ERIHEEIL
0.44~0.75 Nm3/min.t K ° 0.16 Nm?/min-t, k¥
5 v A 12.1 gmm 3FL KV 36 gmm % 2i% 17 gmm
SHDSA—FS v A, EEEEET 1.5~0.3 Nms/
min-t F 0.8~0.2Nm3/min-t & L7z, XEFEOE

Table 1. Experimental procedure.

. ) ) Gas flow rate (Nﬁﬁ/min)
Period Time (min) O,/ Ar Addition
Oxygen top blowing Argon side blowing
. Teeming 2 — — 1.0 2 400 kg/heat
I 8 6/1 6.0 1.0 Burnt lime, Fluorspar

Decarburization period ]SI 250 2{1 2"0 Lo
v 35 1/4 0.5 2.0
. . 5 10

Reduction period S — — S Fe-Si, Burnt lime, Fluorspar
15 2.0
Tapping 3 — — 1.0
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Fig. 2. Changes in carbon, chromium content and
temperature in present method compared with
AOD method.
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Fig. 3. Relation of carbon and oxygen content
in decauburization period.
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Fig. 4. Relation between chromium loss by

oxidation and carbon content in decarburiza-
tion period.
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perimental results at low carbon range

([C1<0.49%).
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Fig. 6. Changes in chromium content and calcu-
lated CO partial pressure in oxygen top and
bottom blowing.
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Fig. 7. Relation between log[C] and time in
decarburization period.
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Fig. 9. Relation between coefficient of decarbu- Fig. 10. Relation between coefficient of decarbu-

rization rate and argon flow rate.
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R ¢ E )
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o =

-g—;l—iﬁ .......................................(12)
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B 757D ThH 5.
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Fig. 11. Relation between coefficient of decarbu-
rization rate and calculated specific reaction areal®,

2.0
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(1]
o L °
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(8]
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Fig. 12. Relation between calculated mass transfer
coeflicient and applied power density.

HEEHCET 2 BRABERCHICD.) KX ERX
RTWa. £ TREDOIMC X 2 REEEREOH
mx, BEEAEIRBI Ly, OB E
BB LT HEELDRD. Thbb m LéD
BEfRIC IR = X ¥ — OB SR 5 B — T E

Table 2. Average diameter of Ar bubble in each experiment.

2.5t 15t 160t
Converter Converter Converter

Actual metal weight (t) 2.4 16 160
Bath diameter (mm) 1010 2100 4970
Bath depth (mm) 420 1000 1700
Ar gas flow rate (Nm?3/min) L0 1.5 2.0 7 12 25
Superficial gas velocity (cm/s) 15.3 - 22.8 30.5 24.7 42.3 15.7
Average bubble diameter (cm) 4.61 5. 50 6. 25 5.98 7.57 5.12

— 77 —




# 72 4 (1986) &9 =

1308 % X M
9 1.0 A FTow rate
© L ©0.42Nm3/min-t
5[ iR
L) of L) . m m]n‘
.CD O/
8 [ S—"0o
1= ,

1’700 1720 1740 1760 1780
Temp. (°C)

Fig. 13. Relation between assumed mass transfer
coefficient and temperature.
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