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Abstract: The melting method of nickel-based superalloy is the decisive factor related to the alloy quality. Vacuum induc-
tion melting can effectively control the content of O, N, H and other gases and harmful impurities in alloy ingots, and ac-
curately control the alloy composition. On this basis, the remelting of alloy (electroslag remelting and vacuum arc remelt-
ing) can further reduce the content of S, P and other harmful impurities, eliminate the defects such as component segrega-
tion and shrinkage cavity, and optimize the control of the solidification structure, so as to achieve the melting of large size
and high-quality alloy ingots. This paper reviews the progress of the melting process of nickel-based superalloy, and fo-
cuses on the principles and characteristics of common melting technologies including vacuum induction melting, electro-
slag remelting, and vacuum arc remelting. The research progress of "vacuum induction melting + protective atmosphere
electroslag remelting", "vacuum induction melting + vacuum arc remelting" duplex melting process and "vacuum induc-
tion melting + protective atmosphere electroslag remelting + vacuum arc remelting" triple melting process in nickel-based
superalloy melting are discussed. Finally, some suggestions on the selection and development direction of nickel-based su-
peralloy smelting process are propounded.

Key Words: Nickel-based Superalloy; Vacuum Induction Melting; Electroslag Remelting; Vacuum Arc Remelting; Du-
plex Melting Process; Triple-melting Process
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Fig. 1 The development history of superalloy
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Table 1 Alloy elements in nickel-based superalloy and
their role
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Fig. 2 Crystal cell model of the mayor phase structures in
nickel-based superalloy
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Fig. 3 Schematic diagram of the VIM process
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Fig. 4 Schematic diagram of ESR process
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Fig. 5 Schematic diagram of VAR process.
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Table 4 Melting process of domestic some typical superalloy
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