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Research on microstructure evolution of GH5188 alloy
during plastic processing

Guo Xulongl’z, Jiang Shichuan"?, Qi Huilin"? Fu Jianhui"’

(1. Chengdu Advanced Metal Materials Industry Technology Research Institute Co., Ltd., Chengdu 610303, Sichuan,
China; 2. State Key Laboratory of Meatl Material for Marine Equipment and Application, Anshan 114009, Liaoning, China)

Abstract: The Gleeble-3 800 thermal simulation testing machine was used to investigate the thermal
deformation behavior and structure transfer law of GH5188 superalloy. In the isothermal compression
test, the relevant data of stress in the range of deformation temperature of 980 ~ 1 230 °C, strain rate of
0.01 ~ 10 s, and the deformation amount of 10% ~ 70% was obtained. And the effect of different tem-
peratures and rates on the stress of GH5188 superalloywas discussed. Furthermore, the constitutive rela-
tion model of GH5188 alloy was established, and the optimized forging process parameters were pro-
posed. Deformation behaviors show that the flow stress decrease with the increase of deformation tem-
perature, but increase with the increase of flow stress. Microstructural observation indicates that the as-
cast structure can be broken and refined when the deformation of the alloy does not exceed 70% and the
forging temperature exceed 1230 “C. When the upsetting is performed multiple times in the temperat-
ure range of 1 080 ~ 1 180 C, it is easier for the alloy to reach a fully recrystallized state and the recrys-
tallized grain size refines during the heat preservation process as the amount of deformation increases,
while the size of recrystallized grains will grow significantly as the holding time increases.
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Fig.1 Macro morphology of single-pass compression test specimen
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Fig.2 The influence of deformation temperature on stress-strain curve
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Fig. 3 The influence of strain rate on stress-strain curve
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Fig. 5 Comparison of peak stress between tested and cal-
culated values
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Fig. 7 Microstructure of GH5188 alloy deformed in a single pass with 20% and 40% reduction and
held for different time
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