680 % & M %70 £ (1984) £ 7 &

ORI

w3

R T BTG

AT VRN T BEREE A WREEE D
16 &5 1

FH#E & - B B LEEET . 4 REie

Refining Characteristics of Stainless Steel in Top and Bottom
Blown Converter

Tsuyoshi KA1, Fumio HosHi, Yoshioki KAMIDATE, and Teisuya YAMAGAMI

Synopsis:

The refining characteristics of stainless steel in top and bottom blown converter was studied by using a
45 ton LD converter in LD-VAC process where the bottom was equipped with two tuyeres blowing Ar
and N, gases. The results obtained are as follows:

1) The perfect mixing time (75) shown in eq. (2) is effectively available to evaluate agitating and mix-
ing characteristics of the top and bottom blown converter even in the refining of stainless steel through the
consideration on the relations between [C] and (Cr,O,) at blow end and the carburization rate, The index
of BOC is also available to use even if the oxide mainly formed is not FeO but Cr,O,.

2) 'The refining characteristics are improved by the top and bottom blowing when the rate of bottom
blowing gas increase up to 0.06 Nm3/t-min at which 7, is corresponding to 60 sec. The apparent partial
pressure Pco becomes 0.9 to 1.0 and the C-O reaction seems to be equilibrium. On the other side, the
apparent Pgq in the conventional top blowing converter is more than unity and the reaction as a whole melt
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seems not to be equilibrium.

3) Nitrogen can sufficiently be used as a agitating gas, although the amount of ten to twenty percent of

blowing nitrogen is absorbed into melt.
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T52LTHB. ok, BRFIECMEATLE
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Bhe e FIRZRT T, BEEMOBRENTE, BET
BREF CHBRRERIGE, *7 VOD < ki ik &
B - BEREY Th ZhaE L TER TS - L
L2T, Cr izt AL BEI TR TREOEE
FALFIRETH BY.  F - W@ & AR IER I B\l
& EEDT2 Y.

T TRETHHEEREERONGE THHEF DX
HRENL, BEBRREOHELENL, REFHLE
52 FH Uik Cr oFREMG% Lo, SR
BREHREERE T L Th 5.

22 EBREKE- FH

5t ERXEFOFECERKE 2 BoFn sy 2 Ak
BELT, Ar F73 Ny, # AR E AR, B CRG
RABUBESE T o EEYRE L. #BRAEK
& W AWER 30~160Nm3/h Th b, FhFh 0.01
~0.06 Nm?/t-min, 3 XU LK X BEREC W3
K EHARBEDHILL 0.5~3% kY5 5.

BEWEILH 451, BEOBBII K X 0 CRAXE
HEE 5500 Nm3/h ©, FhZFh@HEo Lk X LR
CTHH, zoMESHARREOERED Bk 2GR

FBHn 58 4 AALERADICTRSE PBFn 58 428 5 12 g (Received Aug. 12, 1983)
*  HFTEMA () A4 (Head office, Nisshin Steel Co., Ltd.)
2R PTRHE (Bk) R (Bl: HTHLHM () RBPT) (Shunan Works, Now Kure Works, Nisshin

Steel Co., Ltd., 11-1 Showa-cho Kure 737)

*B OHHTEIN (B) AR WMMAT (Shunan Works, Nisshin Steel Co., Ltd.)
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Table 1. LD-VAC-CC Process at Shunan Works (SUS 304).
Chemical composition
Process Main purpose for steelmaking Process time Temp (°C)
[%C] [%Cr)
EF : Melting - ation 200 min Tap 1450 3.0 18.81
@ Primary decarburization . . "
LD (Rough adjustment of composition and temperature) 50 min End point 1830 0.25 18.25
@ Final decarburization
VOD @ Cr-Reduction 50 mi Before VOD 1 700 0.21 17.57¢
@ Final adjustment of composition and temperature min After VOD 1640 0.06 18.17
(Desulfurization for extra low S steel)
CcC @ Continuous-continuous-casting 40 min Tundish 1500 — —

* The decrease of chromium from 18.25% to 17.57% is caused by dilution of plain carbon coolants added in the LD.

Schematic view of test furnace.

Fig. 1.

Table 2. Test conditions.

LD Converter

@ Capacity
@ Lining inner diameter
@ ibid height

45t
3060 mm
6 450 mm

Bottom blowing

@ Number of tuyeres
@ Gas flow rate

2
30~160 Nm?/h

conditions @ Kinds of gas Ar, N,

. Lance height normal height~+1.8m
Top blowing @ La g g
comtitions @ Oxygen flow rate 5500 Nm®/h

$40.6 X1 +415%x3x6°
mainly SUS 304

@ Nozzle dimension

Steel grade @ Stainless steel
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[%C] at turn down

Fig. 2. Relationship between (%Cr,O;) and [%C]
at turn down by changing bottom gas rate.



682 g =

%70 4 (1984) T E

o0
0. 20— T——— T

0.18

o
Py
=

% 0] at turn down

0.14

Total [

0.12} T.D.Temp.1800~1820C ™\
[%Cr]=17.8~18.3
Bottom Gas (Nni/T- Mm) \
- ® 0.025~0.03
o 0.06
(X Conventional LLD)
s 1 1 i e !

0.10b—
0.17 0.20 0.25

[%C. at turn down
Fig. 3. Relationship between [9C] and total
[90] at turn down.

L (mm)
503400 3200 2800 2400 2200 2000 1600
SUS 304
0.21=[%C]<0.30
\. Bottom Gas(Nm'/T-Min)| §
£ o s\ ® 0.025~0.03 s g
| o \ a 0.06 o
g \ s (X Conventionat LD) £
: - E'\- —_— _£ . P
8 .| Mm'e o - o™~ &
. 3oF ® s . aa
P \ @ . s
o \ § s &
Pl A
o - A a e
R o a
® - N
0F T8 s~ O a J
® - —e——— a_
‘le 1 1 n 1
0.20 0.30 0.40 0.50 0.60 0.70
L/ Lo (=)

Fig. 4. Relationship between. L/L, and
(926Cr,0;) at turn down.
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Fig. 5. Relationship between [9,C] and [9%N]
at turn down in the case of N, bottom blowing.
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Table 3. Comparison of typical chemical composition.
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(SUS 304)
Before O,-Blowing After O,-Blowing
Melt Melt Slag
[%C] [%Cr] [%C] - [%Cr] (%Cr;03) (%Ca0) (%Si03) (%FeO) Ca0/S8i0;
Conventional LD 3.0 18. 80 0.25 18.25 38.9 29.4 17.5 7.0 1.68
Top and bottom* 3.0 18. 50 0.25 18.25 23.5 35.2 23.5 7.5 1. 50

* Bottom gas rate : 0. 06 Nm%t-min
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