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isothermal compression tests
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Fig.5 Grain color maps (a—b) and KAM maps (c—d) of GH4975 alloys after isothermal compression tests under different conditions:
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Fig.6 Grain color maps (a—c) and KAM map (d) of GH4975 alloys after isothermal compression tests at different temperatures: (a, d) 1160 °C;
(b) 1180 °C; (c) 1200 °C
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Table 2 Microstructure parameters of homogenized GH4975

alloy under different deformation conditions

Deformation Recrystallized grain Recrystallization
condition size/pum fraction/%

1140 °C, 0.1 5™ 14 25

1140°C, 1s™ 13 20

1160 °C, 1s™ 15 29

1180°C, 1s™ 25 33

1200 °C, 1 5™ 26 45
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Fig.7 Effect analysis of ' phase on hot deformation behavior of homogenized GH4975 alloy: (a) IPF; (b) IQ map; (c¢) IQ+IPF map; (d) KAM map
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Fig.8 Morphologies of y' phase of homogenized GH4975 alloy at different temperatures: (a) 1140 °C; (b) 1160 °C; (c) 1180 °C; (d) 1200 °C
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Fig.9 Effect of (y+y’) phase on hot deformation behavior of homogenized GH4975 alloy: (a) SEM image; (b) IPF; (¢) KAM map
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Hot Deformation Behavior of Homogenized GH4975 Superalloy

Chen Shuo', Zhu Xing', Jiang He', Wan Zhipeng®, Wu Han’, Wang Tao”, Dong Jianxin'
(1. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)
(2. Key Laboratory of Science & Technology on Advanced High Temperature Structural Materials,
AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: Based on the Gleeble thermal compression simulation tester, the hot deformation behavior of the homogenized GH4975 superalloy was
investigated at strain rates of 0.1 and 1 s with deformation temperature ranging from 1140 °C to 1200 °C. EBSD and SEM were used to observe
the microstructure evolution of the homogenized alloy to study the dynamic recrystallization (DRX) mechanism of GH4975 superalloy. The
results show that the main DRX mechanism of GH4975 superalloy at low temperature is discontinuous dynamic recrystallization (DDRX) at grain
boundaries. As the temperature increases, the mechanism gradually transitions to particle stimulated nucleation, where secondary phase particles
promote the nucleation of new grains. This evolution is associated with the morphology and distribution of the precipitates. In the GH4975
superalloy, the y’ phase promotes DRX. As the deformation temperature increases, the y’ phase partially dissolves back into the matrix, and the
sparsely distributed y' phase contributes to a well-developed dynamically recrystallized grain structure. Additionally, the surfaces of the (y+7y’)
eutectic phase can serve as nucleation sites for recrystallization, thereby further promoting DRX.
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