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ABSTRACT: The work aims to explore the method for eliminating the deformed mixed grainmicrostructure of GH4169 super-
alloy, and obtain the preparation process of high-quality GH4169 superalloy forging. The annealing treatment was used for the
deformed sample, and the method and mechanism for uniformly refiningdeformed mixed grain were investigated. Firstly, dif-
ferent single-stage annealing treatments and two-stage annealing treatments were designed and implemented. Afterwards, the
average grain size of the final annealed grains obtained by different annealing treatments were counted and compared. Finally,
the refinement mechanism of deformed mixed grain and shortcomings of different annealing treatments were analyzed. On this
basis, the annealing treatment method that can uniformly refine the deformed mixed grain was obtained. It is found that the
two-stage heat treatment process combined with low temperature aging treatment and subsequent high temperature recrystalliza-
tion annealing treatment can effectively refine the deformed mixed grain to more than ASTM 10 levels. The results show that the
annealing treatment can significantly improve the uniformity and refinement of the deformed mixed grainby recrystallization.
Moreover, enough J phases separated out before high temperature recrystallization annealing treatment is beneficial to uniformly
refine deformed mixed grain.
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Fig.2 Simulation map of strain distribution and corresponding microstructure during forging
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Fig.3 Contour plot of equivalent strain for complete dynamic
recrystallization (recrystallization degree 95%)
of GH4169 superalloy
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Fig.4 Effects of § phase on recrystallization
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Fig.5 Grain microstructures of deformed microstructures of different initial states after high temperature
recrystallization annealing treatment
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Fig.6 Refining effects of different two-stage heat treatment processes on solid solution and aging states
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