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Effect of Slag on Decarburization Reaction of Stainless Steel Melt

Ryuji Naxao, Shigenori Tanaka and Hivonori Takano

Synopsis : During the refining of stainless steel melt, changes of slag condition and composition, especially with chromium oxide,
affect the decarburization rate. The experiments were carried out to evaluate the effect of top slag state (liquid and/
or solid), and composition on the decarburization of stainless steel melt using 15kg induction furnace. Results were as

follows :

1. In the range of high carbon content of melt of more than 0.5mass%, decarburization rate depends on (Cr,Os)
content in slag, but is unaffected by addition of (MgO) and (Al,Os;) less than 20mass%.

2. While, for the melt of carbon content less than 0.5mass%, decarburization rate becomes less than 1/4 of that in
high carbon range (>0.5mass%) and is not affected by slag composition.

3. With increase of the activity of (Cr,O;) in slag, the lower decarburization limit of carbon content by slag is

decreased.

Key words : stainless steel ; decarburization reaction ; decarburization rate ; slag condition ; slag composition ; activity of (Cr,O3) ;

final carbon content.

1. #&

T

AT v AFBUR TIIEMR G 3 cO M A2 & b
EHA [CrinEgfbaf, 4K L Crigft»’[C] L RIG L T,
COFAERETHILTEITTAEHZZOLNAY, S
R & P E B KA ER Crg bt #Cr,0, LK
EFLT, (1), (2)RTER3INLBY,

(CrzO;;) +3Q: 2g+ 3CO (g) .............................. ( 1 )

logK =log (ac;2Pco?/ acrz03ac®)
:‘40,560/’1‘4‘2543 .............................. (2)

22T, ace acldiE#d [Cr]¥ & FICIDIER, acrmosid
AR Cr,0: DGR, PoldFHATDOCON A FE
(atm), TIXEMEE (K) 257,

BRSO ELTIC b v [Cr] D Ld B 6 g
Wz, R T ZH(Cr0,) IREV WK L R 5 27713 6
BRI T 5, 2OBA, BURKR - LIET RS
ZDMKD B CIZBDOBENDH L LH L b, [ClikE
0.5mass% U EOFEBIRICE L TOF—X ORI NT Vv,
LW TORETIELv R AT 20T 5 2 L CBRMEL I
ET A2 LHHMEINTLED9, 257 v AHRESTIL
FH T =R,

[ClI&E0. 2mass% Ll FOERIR IOV TR ARE FOF
—ZELTHBLMIMgO7 Y —2 727 L L TMgO-*Cr,0,

ZACAINVDERFPBIEL, CrLEBEPIKB TS 52 L #H
HELTWw3, $LEETFCEALTIE, SR6YNI RS2 Fh
(Cr,O0.) BEXET2¥ 5 2 LT, AELMI(Cr,0,)EE
Pl0massBE T2 ETHREEEPmME3w 32 L
PHELTCE,FHOOL RS0 — A XD TTCal-
SiO, R AT 7 THAEEL S5~1.8T(Cr,0,) B % #15~20
mass% £ T 5 2 ETHRBEVR LT AMAEXEFTV 5,
% 7CHE 6 DIXALO;, CaF, DMz & b 2 5 7 D@t %
FERT A 2 ETHREEYNET A LRRLTV 3,

LPL, 26Dz CTIN b ERBOT—XTHDY,
POEMNRMRTHL I EHL, 25270k R PR
ETHRDDOHMAL Lo T v, LIZH->T, A7 v
AGPHEFR T OB EE DM L2 I3 5 2 7 2 FH-OMBETH
VETH 5,

eIT, ATVVASBURRIGI. I JIET R Z MO
MR LRI 2700 K, BERREORELHET 2 HW
TERPERLIZ, RBRTRINLOEBRERY $ Lo,
RIS EEET 5 2 7 27OFMFiz2 TR LICERY

BB,

2. RBERESIURBRGE

FER I3 15kg s BIRBEIERIF 2 H 72, Fig. 1 (& EBR
FEOWEREX, Table 1 1= KBS, Table 2 (2 EERIZHH

RS54 4 HI9AZAE P54 9 H10H 23 (Received on Apr. 19, 1993 ; Accepted on Sep. 10, 1993)
* T H ARk (BR) 3L MTIFZES (Hikari R & D Lab., Nippon Steel Corp., 3434 Oaza-Shimata Hikari 743)

* 2 $7 H ARSIk (BR) e 8k (Hikari Works, Nippon Steel Corp.)



| Steel Cap
T AILO; Tube

O O=— Induction Coil

= E ] Carbon Ring
Crucible

o) \>O< (MgO or Al;03)

O

@) Metal Thermocouple
140mm¢

O o]

Fig. 1. Schematic diagram of experimental appara-
tus.

Table 1. Experimetal conditions.

Item Conditions
1.Metal weight 15kg
composition
(mass %) C Si [Mn| Ni | Cr
0.25~0.40| 0.1 | 0.4 | 85 [19.0
0.70~1.10| 0.1 | 0.4 | 85 }19.0
2. Weight of slag addition 1000, 1500 g
3.Temperature 1953~ 1993K
4. Atmosphere Air or Ar

60~300min (3600~ 18000 sec.)

5.Reaction time

Table 2. Initial slag compositions for experiments.
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1.1~14

Cr205 | Cal
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Fig. 2. Change of [C] and [Cr] contents by addition
of 100mass%Cr,0s.
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Fig. 3. Relation between [C] content and [Cr] con-
tent.
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Fig. 4. Influence of slag composition on the relation
between [C] content and decarburization
rate.
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Fig. 5. Influence of slag composition on the relation
between [C] content and decarburization
rate.
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Fig. 6. Influence of (Cr,0;) content in slag on
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Fig. 7. Influence of (MgO) content in slag on decar-
burization rate.
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Fig. 9. Influence of (Cr;0;) content in slag on final
carbon content.
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