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Effect of Crucible Materials of Vacuum Induction Furnace on
Oxygen and Sulfur Content in Nickel Base Alloy Inconel 690

Zhao Hongyan
( Technology Center, Shanxi Taigang Stainless Steel Co Ltd. Taivuan 030003)

Abstract  The effect of magnesium oxide (/% : 97.60MgO, 1.34Ca0), Calcium Oxide (/% : 98.70Ca0,
0. 55Mg0 ) and alumina-magnesium oxide (/% : 85.57AL,0,, 11.36MgO, 2. 47Ca0) crucible of 200 kg and 500 kg vac-
uum induction furnace on oxygen and sulfur content in melted nickel base alloy Inconel 690 (/% :0.01 ~0.03C, 27.0 ~
31.0Cr, 7.0 ~11. OFe) has been studied and analyzed. Results show that the oxvgen content in alloy melted with alumina-
magnesium oxide crucible is lowest i.e. (10 ~15) x10 [0 with (50 ~60) x 10 °°_ S ; the sulfur content in alloy mel-
ted with calcium oxide crucible is lowest i.e. 10 x 10 °[ S with (27 ~48) x10°° 0] . the sulfur content and oxvgen
content in alloy melted with magnesium oxide crucible are higher i.e. (50 ~60) x 10 787 and (24 ~35) x107°[ O],

Material Index Nickel Base Alloy Inconel 690, Vacuum Induction Furnace, Crucible Material, Oxygen and Sulfur
Content
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Tablel Standard and controlled chemical composition of nickel base alloy Inconel 690 / %

I H C Si Mn P S Cr Ni Fe Al Ti [¢]
PrdE 0.01 ~0.03 =<0.50 <0.50 =0.015 <0.010 27.0-~31.0 =58.0 7.0~11.0 - - -
Wi 0.01~0.03 =<0.50 =<0.50 <0.015 =<0.010 29.0-~30.0 2=58.0 9.5~10.5 0.20~0.30 0.25~0.35 =0.002
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Table 2 Main technical parameters of 200 kg and 500 kg
vacuum induction furnaces
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500 500 1000 6.67 x1072 420 x700 200

MgO,Ca0 (AL O, =FfIH 5A b4 B A9 RS WL 5% 3,
MgO i H HL A BERD 1 4T 1 85 CaO S8R FHAMZ
4950 mm JERYHLIE SRS, NJZERE 20 mm JE A CaO BY
AT PR BT SRR T 35

£3 MgO0.CaO f1 AL O, HIBH RS /%
Table 3 Ingredient of MgOQ, CaO and Al,O, crucible ma-
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HEER I MgO Ca0 Al O, Na, 0
MgO 97.60 1.34
Ca0 0.55 98.70 0.11
ALO, 11.36 2.47 85.57 0.6
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Table 4 Effect of crucible material on [S] and [ O] of

melted nickel base alloy Inconel 690, 5 heats for each cruci-

ble /10 "¢
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Table 5 Sulfur content in CaO crucible inner wall before
and after melting

S /%

A AT Py
1 0.005 0.039
2 0.005 0.032
3 0.005 0.041
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Table 6 Egquilibrium constant of decomposition reaction of

MgO, CaO and Al, O, three kinds of crucible at 1600 °C

and 1650 C

R 1 600 °C 1 650
MgO 3.34x1077 9.45x 107
Ca0 2.45x107° 7.59 x107°
Al O, 4.78 x10°" 3.80 x 1071
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