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ABSTRACT: Owing to their outstanding anti-fatigue, oxidation resistance and corrosion resistance at elevated temperatures,
nickel-based superalloys have been widely applied as the critical materials in aerospace. It has become an irreplaceable key
material for the hot end components of aeroengine. Because of the narrow deformation parameter ranges, large deformation
resistance and complicated microstructure evolution during hot forming, it is a great challenge to exactly achieve the desired
properties of nickel-based superalloy parts. The work reviewed research progress in hot deformation behavior and modeling,
microstructure evolution and modeling, thermal processing process optimization and heat treatment optimization. Addition-
ally, the development status of intelligent machining technology of nickel-based alloy parts was discussed, and the develop-
ment trend of forming technology of nickel-based alloy and its parts was prospected. Some important conclusions are ob-
tained, i.e., the phenomenological, physically-based and intelligent constitutive models can be used to describe the flow be-
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havior of Ni-based superalloys. The dynamic, metadynamic and static recrystallizations, as well as the grain growth, often
occur during the microstructure evolution of Ni-based superalloys. By optimizing the heat treatment processing, the mixed
degree of the forged grain microstructures can be reduced. Still, for the accurate description of material flow behavior and
microstructure evolution, the relationship between the processing, microstructures and properties should be further investigated
to provide theoretical basis for optimizing high-temperature forming technology of nickel-based superalloy parts.

KEY WORDS: nickel-based superalloy; hot deformation, microstructure; intelligent processing
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Fig.3 True stress-true strain curves of GH4169 superalloy at variant deformation processing
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