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Table 1 Chemical composition of GH4742 superalloy (w/%)
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Fig.1

Effect of strain rate on the true stress-true strain curves of GH4742 superalloy at different temperatures after friction correction at

true strain of 0.69: (a) 1050 C, (b) 1080 ‘C, (¢) 1110 ‘C, and (d) 1150 C
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Hot Deformation Behavior and Microstructure and Mechanical Properties Evolution of
Forged GH4742 Superalloy

Qin Heyong'?, Li Zhentuan'*, Zhao Guangpu'?, Zhang Wenyun'?, Tian Qiang'?, Wang Chong’
(1. High-Temperature Materials Institute, Central Iron and Steel Research Institute, Beijing 100081, China)
(2. CISRI-GAONA Co., Ltd, Beijing 100081, China)

(3. Key Lab for Anisotropy and Texture of Materials, Ministry of Education, Northeastern University,
Shenyang 110819, China)

Abstract: The stress-strain curves of forged GH4742 superalloy at deformation temperature of 1020~1150 °C and the strain rate of
0.001~1 s under the true strain of 0.65 were obtained by single-pass isothermal compression experiments, and the constitutive equation of
hot deformation and hot working diagram of GH4742 superalloy were constructed. Meanwhile, the evolution of the micro-substructure and
y’ phase during the thermal deformation process were studied by SEM and EBSD, and eventually the correlation of the deformation process
conditions-the microstructure differences-the mechanical property varieties was established. The results show that the microstructure and
mechanical properties evolution mechanism of the superalloy is closely related to the Z parameter. When the InZ value increases from 74.6
to 81.6 within a strain rate range of 0.001~1 s™' at low temperature deformation of 1080 °C, the proportion of dynamic recrystallization
increases because of the thermal effect enhancement, which decreases the proportion of low-angle grain boundaries, and the hardness of the
matrix increases evidently by the microstructure refinement of dynamic recrystallization. However, the proportion of dynamic
recrystallization decreases due to suppressing the dislocation slip and grain boundaries migration when the InZ value increases from 72.8 to
79.8 at high temperature deformation of 1110 °C, which results in the proportion increment of the low-angle grain boundaries, and the
hardness of the matrix increases on account of work hardening effect. The critical InZ value of GH4742 superalloy of completely dynamic
recrystallization without grain coarsening is 72. The optimum hot working parameters for forged GH4742 superalloy is
1110~1150 °C and 0.01~0.1 s by the analysis of thermal processing map and the hot deformation microstructure.
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