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Table 1 Chemical composition of FGH4113A (WZ-A3), ME3 and LSHR alloys (w/%)*%

Alloy Co Cr Mo Al Ti Nb Ta Hf Ni
FGH4113A (WZ-A3) 185~19.5 125~135 3.7~42 3.75~425 28~32 35~39 11~13 09~1.1 0.17~0.23 Bal.
ME3 (René104) 20.0 13.1 3.8 3.7 35 1.2 2.3 - Bal.
LSHR 213 12.9 2.7 3.4 3.6 1.4 1.7 - Bal.
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Fig.1 Relationship between the mass fraction of each
precipitated phase and temperature of the FGH4113A
(Wz-A3) alloy
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Fig.2 OM (a), SEM (b) microstructures and statistical result (c) of as extruded FGH4113A (WZ-A3) alloy
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Fig.3 EBSD analysis results of as extruded FGH4113A (WZ-A3) alloy: (a) GAM map, (b) OIM map, (c) IPF, and (d) grain size
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Fig.4 Macro-morphologies of isothermal hot compressed FGH4113A(WZ-A3) alloy under different deformation conditions
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Superplastic Deformation Behavior of Nickel-Based Powder Superalloy During
Isothermal Hot Compression

Ma Xiangdong®, He Yingjie', Li Yuan®, Cheng Junyi®, Zhu Lihua?, Guo Jianzheng?
(1. Shenzhen Wedge Central South Research Institute Co., Ltd, Shenzhen 518045, China)
(2. Harbin Institute of Technology, Shenzhen 518055, China)
(3. Central South University, Changsha 410083, China)

Abstract: Based on Gleeble isothermal hot compression test, the flow characteristics and microstructure evolution of a new hot extruded
third generation nickel-base powder superalloy FGH4113A (WZ-A3) during superplastic compression deformation was studied by OM,
SEM and EBSD analysis methods. The superplastic deformation behavior and deformation mechanism at different temperatures of 1050
and 1100 °C, different strain rates of 0.001 and 0.005 s, and different amount of deformation (strain) were presented. The results show
that FGH4113A (WZ-A3) alloy exhibits good superplasticity during hot compression deformation, and no cavities or cracks are observed.
The grain size tends to grow at 1100 °C/0.001 s™ after large deformation (60%~80% deformation), while grain size has little change under
other deformation conditions. In the process of superplastic compression deformation, the accumulated dislocation is annihilated mainly
by dynamic recovery and dynamic recrystallization, and grain boundary slip is the main reason for large deformation without cracking.
The results lay a good foundation for the development of superplastic isothermal forging process of FGH4113A (WZ-A3) alloy.
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