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Study on deformation behavior and microstructure evolution at elevated
temperatures of nickel based superalloy GH4065A

Shui Lang"?, Fu Jianhui"*

(1. Chengdu Institute of Advanced Metallic Material Technology and Industry Co. Ltd., Chengdu 610300, Sichuan,
China; 2. State Key Laboratory of Metal Material for Marine Equipment and Application, Anshan 114009, Liaoning,
China)

Abstract: This paper performs thermal compression studies on GH4065A samples from a sample disk
that is obtained from an industrial plant and has undergone VIM+ESR+VAR and homogenization. This
study reveals the impact of thermal compression parameters such as deformation temperature, strain rate
and engineering strain on the flow stress of GH4065A, and constructs constitutive equations of
GH4065A at the 50% engineering strain. Based on experimental data, the thermal processing map and
instability criterion map of GH4065A are proposed, by which the stable processing zones of GH4065A
can be identified. This paper also studies the microstructure evolution of GH4065A, and the results re-
veal the precipitation range of vy’ phase, non-recrystallization processing range, partial recrystallization
processing range, and full recrystallization processing range of GH4065A, by which the recrystalliza-
tion map is proposed.
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Table 1 Composition range of the GH4065A sample disk from a homogenized VAR ingot %
Al Co Cr Mo Ti w Fe Ni
2.19~2.20 13.40~13.49 16.17~16.27 4.10~4.18 0.695-0.752 3.53~3.69 3.61-3.68 0.21~0.22 55.73-56.12
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Fig.1 Typical microstructure of the homogenized
GH4065A VAR ingot
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Fig.2 The impact of deformation temperature on flow stress at the S0% engineering strain
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Fig. 3 Optical microscope of y’phase dispersive precipita-
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Fig.4 The impact of strain rate on flow stress at the 50% engineering strain with different temperature
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Fig.5 The impact of engineering stain on flow stress at the strain rate of 0.01 s
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map of GH4065A at the 50% engineering strain
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Fig. 9 The impact of deformation temperature and strain rate on microstructures at the 50% engineering strain
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Fig. 10 The impact of deformation temperature and strain rate on microstructures at the 70% engineering strain
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Fig. 11 The impact of engineering strain on microstructures at the 1 s~ strain rate
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Fig. 12 The impact of engineering strain on microstructures at the 0.1 s 'strain rate
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