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Effects of Slag on Magnesium Content in REM Added High Aluminum-content Stainless Steel

Synopsis :

Jun-ichi Katsuki, Teruyoshi Iida, Takashi Yamauchi

During the refining process, magnesium pickup was found to occur in 20%Cr-5%AIl-REM added molten steel. A high magnesium

content in the molten steel may cause void defects to occur in the slab during solidification. In this paper, the effects of slag on

magnesium content was investigated by conducting experiments in refining in 20%Cr-5%Al-REM added molten steel with CaO-

Al,05-MgO slag in a 15kg high-frequency induction furnace.

The results obtained are summarized as follows;

(1) Adding Ca0O-Al,05-MgO slag increased the magnesium pickup in the melt.

(2) The slag/metal reaction was the dominant factor in the magnesium pickup and depends on the CaO/Al,O; ratio in the slag. The

magnesium pickup drastically increased when the CaO/Al,O5 ratio in slag was higher than 0.7. This increase was probably due to

high MgO activity and low slag viscosity.
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Table1 Experimental conditions.

Furnace 15kgVIM

Amount of metal 12kg

97%MgO(Sintered compacts)
Internal diameter;120mm

Crucible Thickness ;20mm
Height ;250mm
Atmosphere Ar(=0.101MPa)

Initial metal Fe-20%Cr-5%Al1-0.2%Ce

composition

Ca0-AlL0310%MgO
(Ca0/AlL,03=04~1.5)

Initial slag
composition

T f 5
emperature o 1600=5C
melt

Treating time 15min

[Melt down| [Al addition| [Slag addition| |Ce addition |

Sampling of metal

Control of temperature ; 1600+5C
Atomsphere ; Ar(=0.101MPa)

Fig.1 Experimental flow.

Sampling
Gas port
outlet 4{/
Induction
coil

Ar gas
inlet

Fig. 2 Schematic diagram of experimental equipment.
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15g/kg-metal O THEBIIHRIM L 720 A T 713 2min s
BETE L, A7 7k, HHICREME L TCe%
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Table 2 Compositions of initial metal and metal sample of
15min after Ce added.(mass%)

Composition of | [Cr] |Total[Al]| [Ce] |Total[O] Remark
initial metal
Composition of
metal sample || 2000 | 500 | 02 | — | Before melt
of 15min after
Ce added
REO | 2005| 498 | 013 |<0oo10| " ithoutslag
addition
RE-1 2002 | 499 | 0002 [<00010| S addition
_ . ' ' O a0 /ALO,=0.4)
Slag addition
: <
RE-2 2000 | 498 | 0001 |<00010| ")) 0 o
RE-3 1099 | 498 | 0001 |<0o010| S8 addition
_ ' ' ' P (Ca0 /ALO=1.0)
RE4 1998 | 499 | 0001 |<00010| Oie addition
_ ' ' ' 010 a0 /ALO,=15)
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Symbol | CaO/Al03 Symbol | Time after Ce additions
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0014 } g | 15
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X
% 0012 F
£ o010 _
e %2 oow0 |
= 0008 | £
g = 0008
5] ' 50 X -
& 0006 } : =)
£ 0006 |
0.004 | &=
0.004 |
0.002
0.002 |
0 |
0 5 10 15 20 0 ! . . ! !
Time after Ce additions (min) 02 04 06 08 10 12 14 16

Ca0/Al03(—)
Fig.3 Behavior of Mg contents in melt after Ce additions.

Fig. 4 Influence of CaO/Al,Os ratio on Mg contents.
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Fig. 4 128 Mg FE 12 RT3 A 9 7 D Ca0/ALO, M & o 04

(B8, C/ALEHT) OB RT, Celfil3minftic 3 A %

C/AZ0TDEIFIHVTMgY v 7 7 v TRIZAMICH k| = ——

K L7225, Ceifiha & ORRRGEIZIEV Mg v 2 7 v “ o0 | ® | dlag addition

TR TS 2N ER L. ZNTHC/AL07TDS
HhroMgtE y 77y TEI ) ERETH > 72,

Fig. 5 124 C/AIZ BT % b Celft i D fEIF AL % 7R
To WBEOZOKPIZRAT 72 R/MLEVEAD

CeldEZEML bR Lze AT 7 2RI L& WE &1 Ce 0

W EMCTHEDIH L, 2T 7 EERMT 0 : 10 1 20
LCelt B AE CIET Lol & L b Iz aiic i Hime after Ge additions {min)

B L7z, BEICC/AZ07TICeDREM T IRMEETH

57 Fig.5 Behavior of Ce contents in melt after Ce additions.
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Fig. 6 [ICEBRBE O N2 A T FTHIEIZDWTCe,0,%
ERE L %2\ Ca0-MgO-ALOR¥E =% & L TIREEXN )
FITRT,

Ca0/Al03=04

Ca0/Alx03=1.0

Ca0/Al03=15

Ca0O MgO

Fig.6 Initial slag compositions on phase diagram of CaO-MgO-
AlLO; ¥
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Table 3 ICA 7 7 ORLAE & EBBREONIZ AT 7
BERT . EERBED AT KL AE IS LT Ca0,
ALOEIRAMEINZ B 5 A%, C/AEEE & FEER%E T3
EAEZEALL TRV, —T, MgOIZowWTIdFEE#%,
WS A MEmMcH Y, CaO/MgOLb(LLE, C/MEFET)
W EBRS TIREAMEICH LTS RoTzs wThote

Table 3 Compositions of slag sample. (mass%)
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Fig. 7 \CA S 7 KM &Wiif, Fig.812A5 7%
WML 7258 0@ e % Lm0V RERBEY ~ 7V
DEPMAM MR R T o SRIML 72V Y R T )
OV REEE T (BT AL E A 5 120mm F 25> 7247

MgO crucible after experiment

Observed position

Surface of
crucible + Quantitative analysis
& of D point(mass%)
Ca0 detlggtted
MgO 05
Al03 92.1

Ce203

Not
detected

+ Quantitative analysis
of 2) point(mass%)
Not
Ca0 detected
MgO 29.9
AlO3 67.1

50)- Not
Cez0s detected
CaO/Al203=1.1

Low<+ Concentration =High

Fig. 7 EPMA mapping analysis of MgO crucible surface in the
case of without slag addition.

| MgO crucible after experiment

Ob d positi
}gjt Sample’| CaO | MgO | ALO; | Ces0, |CaO/ALO, | CaO/MgO L served posiion
REL A 270 | 100 | 63.0 — 0.4 2.7
» B 249 | 107 | 572 2.3 0.4 2.3 * Quantitative analysis
of @ point(mass%)
A 370 | 100 | 53.0 — 0.7 3.7 CaO [ 412
RE-2 MgO [ 9.1
B 351 | 114 | 469 55 0.7 3.1 AlxOs]| 40.7
Cez03| 94
RE3 A 450 | 100 | 450 — 1.0 45 Ca0/Al203=1.0
: "+ Quantitative analysis
B | 419 98 |47 |59 10 43 e
_ CaO | 384
REA A 54.0 | 100 | 36.0 15 54 XI]Z(()) 361
20s] 357
B | 513|108 | 337 | 53 15 18 £5:0s| 357

Sample A ; Initial composition
Sample B ; Composition after 15 min from Ce addition in melt

— ;& B Ce O3 EFTNTWAHAY, T AU ES I
L72CeDBIALL72bDTH S, C/A=04DGE LD b
C/AZ0.7D6 D CeO5i BEATE DS, T Fig.5 12
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Ca0/Al0Os=1.1

Fig. 8 EPMA mapping analysis of MgO crucible surface in the
case of CaO/Al,03;=1.0 slag addition.
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Ca0/Al203 in slag

Fig.9 Relationship between CaO/Al,O; and activity of MgO
in slag.
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5.0

MgO=10mass%
40 1600C

30 F

10 F

Calculated viscosity (P)

04 0.5 0.6 0.7 0.8 0.9 1.0 11

Ca0/Al203in slag

Fig.10 Relationship between CaO/Al,0; and calculated viscosity
in slag.
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	1　論　　文　REM添加高Al含有ステンレス溶鋼中のMg濃度に及ぼすスラグの影響



