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Fig.1 Schematic of experimental apparatus
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Fig.2 Surface topography of K417 superalloy ingots: (a) Ioc= 0,
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lac=0; (b) Ipc=0, lac= 60 A; (c) Ipc= 150 A, lac= 60
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Fig.3 Influence of EMBR on metal surface fluctuation
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Fig 4 Solidification phenomena of K417 superalloy ingots:
@) loc=0, lac=60 A; (b) loc=290 A, Iac =60 A
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Fig.5 Macrostructure of cross section of K417 superalloy ingots:
(@) loc=0, lac=0; (b) lIoc =0, Iac= 60 A; (c) Ipc =290 A,
lac=60 A
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Vacuum Casting of Superalloy Ingots with Multi-electromagnetic Field

Jin Wenzhong?, Li Sufang®, Li Tingju?, Yin Guomao?
(1. Luoyang Institute of Science and Technology, Luoyang 471023, China)
(2. Dalian University of Technology, Dalian 116024, China)

Abstract: The effect of multi-electromagnetic field on the K417 superalloy ingots solidification microstructure has been studied. The
results show that during the solidification process of superalloy vacuum casting, the application of the multi-electromagnetic field,
composed of rotary electromagnetic field with 60 A current and steady DC electromagnetic field with 290 A current, can increase the scope
and effect of rotary electromagnetic field as well as improve the feeding conditions of ingots. The reason can be attributed to that the
electromagnetic brake generated by DC electromagnetic field can suppress effectively the metal surface fluctuation generated by rotary
electromagnetic field. As a result, the fine equiaxed grain fraction of ingots can be increased to 96 % and the shrinkage porosity of ingots
can be greatly reduced.

Key words: multi-electromagnetic field; superalloy ingots; vacuum casting; electromagnetic brake; shrinkage porosity
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