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Experimental Research and Process Optimization of Crucible
Lining Life of Vacuum Induction Melting Furnace
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Abstract: In vacuum induction melting (abbreviated as VIM ), the quality of crucible furnace lining is directly related to
the metallurgical quality, production safety and cost. The test was carried out to research from the aspects of lining mate-
rial selection, manufacturing method and sintering process and so on, and the critical factors and rules affecting the cru-
cible quality were analyzed. The results show that compared with Mgo based material, Al,O, based furnace lining can re-
duce cracking and peeling; With using automatic furnace construction instead of manual operation, the furnace lining had
higher density and uniformity, and better thermal hardening. Appropriately reducing heating rate to 40 ‘C/h-60 °C/h and
extending insulation time during furnace lining sintering achieved uniform temperature distribution, promoted water vapor
discharge, and sintering at 1 650 “C. Then effective process were proposed to improve the service life of VIM lining, and
metallurgical quality effect.
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Table 1 Parameters of the crucible of 6 ton VIM furnace
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Table 2 Parameters of the crucible refactory
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Table 3 Different materials of crucible lining
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Table 4 Different tamping method of crucible lining
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Table 5 Different sintering process of crucible lining
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Fig. I  Morphology of crucible lining: (a) MgO based material, (b) Al,0, based material



555

XUICHE S - FL23 RN I 75 i i T 7 5 T 24k 17 -

®6 AEIFUFER

fai, JE A ST 3 A 3R DR R g B9 R TR
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Fig. 2 Temperature curve of lining during sintering process: (a) 1 process, (b) 2% process, (¢) 3* process
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Fig. 4 Increase of crucible life
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