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On the Behavior of Active Elements during Electroslag Remelting
Process of Ni-base Alloy

Shigeki SAWA, Shohgo SHIBUYA, and Shigeru KiNBara

Synopsis:

Behavior of such active elements as magnesium, aluminum and silicon d
of a nickel-base alloy has been studied in a small scale ESR unit,

CaF,-base Mg++ bearing slags of two or three components; CaF,~-MgO, CaF,-MgF,, CaF,-~MgO-AlLQ,,

uring electroslag remelting process

CaF,-MgF,~ALO,, CaF,-MgO-AIF;, CaF,~MgO-CaO were compared with conventional CaF, mono—

and CaF,~Al,O, binary slags.

Several hundred ppm of magnesium was found in the ESR ingots remelted under slags containing sui—
table amount of Mg*+ and low CaO and Al O;, although none of magnesium but aluminum or silicon

was added to the original electrodes.

It was shown that the distribution ratio of magnesium between slag and metal was related to the concentra—
tion of Al*++ in the slag, oxygen and aluminum in the metal.
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Fig. 1. Experimental apparatus.

Table 2. The types of slag used for experiment

1. Component | CaF,

Can"Alzoa, Can—Mng

2. Components CaF,-MgO

Can—MgFZ—Ale3
CaFZ—MgO—Ale;;
CaF,-MgO-AlF,
CaF,-MgO-CaO

3. Component

A: Gos analysis
B: Chemical analysis

——— ]

Fig. 2. Sampling position of the ESR ingot.
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Table 1. Chemical composition of the material used for experiment.

ol Si Mn P S Ni Cr Mo w Co Fe
0.05 20,50 |s8.00 |0.20 0.50 |17.00
~0.15 | <1.00] <1.00| <0.040 | <0.030 | bal. | o5 g9 | 110.00 | ~1.00| ~2.50 | ~20.00
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Photo. 1. Surface appearance of ESR ingots
remelted by CaF,-MgF, and Cal,-
MgF,-AL Oy slag.
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Fig. 3. Influence of MgF, addition on the concen-

tration of magnesium, aluminum and

oxygen in ESR ingots in the case of CaF,-
MgF, slag.
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Fig. 4. Influence of Al,O, addition on the concen-
tration of magnesium, aluminum and

oxygen in ESR ingots in the case of CaF,-
109, MgF,-Al,O, slag.
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Photo. 2. Surface appearance of ESR ingots
remelted by CaF,-MgO and CaF,-
MgO-Al,O; slag.
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Fig. 5. Influence of MgO addition on the concen-
. tration of magnesium, aluminum and
oxygen in. ESR ingots in the case of CaF,-

MgO slag.
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Fig. 6. Influence of Al,O; addition on the concen
tration of magnesium, aluminum and
oxygen in ESR ingots in the case of CaF,-
109, MgO-AlL,O; slag.
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Photo. 3. Surface appearance of ESR ingots
remelted by CaF,-MgO-AIF; slag.
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Fig. 7. Influence of AlF; addition on the concen-
tration of magnesium, aluminum and
oxygen in ESR ingots in the case of CaF,-
MgO-AlF; slag.
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025 005 1CO
020} 004l \/ 180
. —e— Mg .
olsk  003| ——o-- Al 60 ©
. x
= | £ __.f\'_'"_eﬁ-__:'_":-_(l_i o
B 32 &2
N : N 5
olol $002) N\ Jdao
\
3 - \h_-ck
\w -4
Q05 OOIf 420
x~‘
- - \\*\\ ~
.
oL 0 1 I Lk ] 0
0 5 10 15 20 25 30
wt% Ca0

ig. 8. Influence of CaO addition on the concen-
tration of magnesium, aluminum and
oxygen in ESR ingots in the case of CaF,-
MgO-CaO slag.

— 260 —

-4



T~

Nigdgo=zlrZ tr AT FBERTETHEETROFEHITONT

2203

g 005
x 004 —
£ 003 =/ ]
o o /
= 002
o\o o]
z 00l
0O q
<
— 7
S, 05 Sx A
R= 7 /
x 04 WA
& 257 /
- 03 Q.
= % /}/
g 02 &\}/ o Air melted el.
& pd e Vacuum induction
s Ol s melted el.
S s50h
£ 250
s \
n 200 -
£ 150 |
% R
O . Electrode
= 100 T ——==0
O 50—\ i
o X
c:\g o N T B ESR m'gc)rI
0 0.1 0203040506 07080910
wt % Al in electrode
Fig. 9. Influence of the concentration of aluminum
in the electrode on the concentration of
magnesium, aluminum and oxygen in the
ESR ingot in the cace of CaF,;-109, MgF,
slag.
@ éan—Mng I
80 -0 caF,— MgF,—ALOs
| & CaR,—MgO o
> 4 CoF,~MgO—Al,0; 9
< 60 }|-* CoR-Mgo-AlF;
» x  CaF,~MgO~Ca0 8 L
S [9 coR-ALOs o [8 o
< 40 o °
o
2 L )
£ o9 a A ¢
o x A - ¥ o]
P L A% e e © 4
= O AA:‘( ¢ :“
0.20 0.25 030 0.35 040

wt% Si in ESR ingots

Fig. 10. Relation between the concentration of

oxygen and silicon in the ESR ingot.
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in slag on the distribution ratio of Mg
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Photo. 5. Influence of the concentration of aluminum on the shape and distribution of nonmetahc
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Fig. 14. Relation between the change of the concen-
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- 16. Relation between the change of the
concentration of Al and Si during ESR
in the case of CaF,-MgO-AlLO; slag.
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Fig. 17. Relation between the change of the

concentration of Mg and Si during ESR
in the case of CaF,-MgO-AlO, slag.
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