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Abstract: Dynamic recrystallization usually occurs on nickel-based superalloys during hot deformation,
which can refine the initial coarse solidification columnar grains and be served as the theoretical base
for controlling the quality of superalloys. Hot deformation tests were conducted on a nickel-based C276
superalloy in this work. The flow curve characterization and microstructural evolution were investig-
ated. Then a 3D cellular automaton model was developed to simulate the dynamic recrystallization of
nickel-based superalloys. The results indicate the dynamic recrystallization of nickel-based superalloys
is sensitive to the deformation temperature, deformation degree and strain rate. The developed 3D cellu-
lar automaton model can simulate the topological evolution of recrystallization nucleation and grain
growth in 3D space. And it can also capture the stress response caused by work hardening and dynamic
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recrystallization softening. The topological microstructure analysis in 3D shows it is more superior as
compared to 2D section. The developed model is supposed to be beneficial for understanding the dy-
namic recrystallization of nickel-based superalloys and supervising the microstructure control during hot

working process.

Key words: nickel-based superalloy, hot deformation, dynamic recrystallization, 3D cellular automaton

model, microstructure characterization
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Fig. 2 True stress-strain curves of C276 superalloy under high temperature hot compression
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Fig.3 Microstructures of C276 superalloy after hot compression tests
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Fig. 4 Microstructure evolution of C276 superalloy during hot compression simulated by 3D cellular automaton model
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