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Kinetic Behaviors and Prediction Model of Dynamic Recrystallization in
GH4169 Alloy during Hot Deformation at Variable Strain Rate
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ABSTRACT: The work aims to study the dynamic recrystallization behavior and evolution mechanism of grain structure in
GH4169 alloy during hot deformation at variable strain rate. High temperature compression test was conducted on GH4169 al-
loy at variable strain rate. The influences of deformation parameters on the dynamic recrystallization behavior and grain struc-
ture were discussed. The dynamic recrystallization kinetics and gain size prediction model of GH4169 alloy at variable strain
rate was established. It was found that the dynamic recrystallization (DRX) degree of GH4169 alloy decreased with the increase
of true strain at stage |, as well as the strain rate at stage | or I11. Meanwhile, the DRX grain became refined and the average
crystal size decreased. The mean absolute relative error (Eaare) and correlation coefficient (R) between the predicted value and
the experimental value of the dynamic recrystallization kinetics model established was 5.12% and 0.988, respectively. The mean
absolute relative error (Eaare) and correlation coefficient (R) between the predicted value and the experimental value of the dy-
namic recrystallization grain size prediction model was 5.79% and 0.992, respectively. The research on the dynamic recrystalli-
zation mechanism of GH4169 alloy in hot deformation at variable strain rate can be used to guide the high temperature plastic
forming of GH4169 alloy under variable conditions.
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Fig.1 Schematic diagrams of hot compressive tests with
variable strain rate in GH4169 superalloy
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Fig.2 Metallographic diagram of GH4169 superalloy
before hot deformation
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Fig.4 Microstructures of GH4169 superalloy during hot deformation at variable strain rate (Here, the temperature
and total strain are 980 ‘Cand 1.2, respectively)
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Fig.5 EBSD maps of GH4169 superalloy during hot deforma-
tion at variable strain rate (see papers published by
the Author for orientation micrograph)
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