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Table 1 Sampling location and test description

Sample Location and test

TT-R Tangential in the rim, tensile
TT-R/2 Tangential in the middle, tensile
TR-R/2 Radial in the middle, tensile

LT-R Tangential in the rim, low cycle fatigue
LT-R/2 Tangential in the middle, low cycle fatigue
LT-R/2 Radial in the middle, low cycle fatigue

1 AL B AL
Fig.1 Microstructures of different positions of the disc: (a~d) rim; (e~h) hub; (a, b, e, f) OM image, (c, g) SEM image of grain, (d, h) SEM

image of grain boundaries
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Fig.2 Tensile properties at different locations
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Fig.4 Nrof stress control test in different locations
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Fig.7 SEM images of fatigue fracture: (a) stress control and (b) strain control
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Fig.9 Relationship between the stress control facture inclusion and Nt : (a) max size and Ny; (b) distance to surface and N¢
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Low Cycle Fatigue Properties of FGH97 P/M Superalloy
with Different Test Control Modes

Yang Jinlong', Zhu Xiaomin', Chen Qi', Qiu Chuanrong ', Guo Jianzheng'*
(1. Shenzhen Wedge Central South Research Institute Co., Ltd, Shenzhen 518000, China)
(2. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: An FGH97 superalloy disc was manufactured by argon atomization (AA) + hot isostatic pressing (HIP) + heat treatment process. Then
the microstructure at different positions, the tensile properties at 650 °C, the low cycle fatigue properties with stress and strain constant-amplitude
controlling, and the fatigue fracture of the samples were investigated. The results reveal that the grains size and the size and morphology of the y’
are similar at different positions. The tensile strength at 650 °C is between 1325 and 1340 MPa, and the yield strength is between 1010 to 1025
MPa, which are relatively stable. The average Nt of stress-controlling is 200 000 cycles at different positions, and Weibull distribution 7 is 215
194. The eftect of the inclusion of less than 80 pum in size on Ny is not obvious. The Weibull distribution # of strain-controlling is 14 622 when the
Nt is less than 20 000 cycles, and 44 342 when Ny is more than 20 000 cycles. The variation of inclusion area leads to the difference of
characteristic value § of Ny Weibull distribution. The crack source of fatigue fracture is mainly the inclusions, and the fracture morphology is
rather similar. The fatigue of the strain controlling is more sensitive to the inclusions.

Key words: FGH97 superalloy; low cycle fatigue; stress controlling; strain controlling; Weibull distribution
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