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Table 1

Chemical composition of GH720Li (w/%)

C Si Mn Cr Co Al Mo

Fe B AW Cu Ti P Zr Ni

0.01~0.02 <0.2 <0.15 15.5~16.5 14~15.5 2.25~2.75 2.75~3.25 <0.05 0.01~0.02 1~1.5 <0.01 4.75~5.25 <0.015 0.025~0.05 Bal.
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Fig.2 Different sampling positions of specimens
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Fig.3 Trapezoidal stress wave used in the creep-fatigue test
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Fig.4 Microstructures of specimens at different positions: (a) rim region (I), (b) off-center hole region (II), and (c) bore region (I1I)
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Fig.5 SEM images of second phase of specimens at different positions: (a) rim region (I), (b) off-center hole region (II),

and (c) bore region (III)
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Fig.6  Envelope strain vs. time of specimens from different

positions at 650 ‘C, CF12
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Fig.7 Effect of grain size on the creep-fatigue cycle life of

specimens
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Fig.8 Macroscopic fracture surface of specimens from different positions: (a) rim region (I), (b) off-center hole region (II),

and (c) bore region (I11)
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Fig.9 SEM images near the initiation site from different positions: (a) rim region (I), (b) off-center hole region (II),

and (c) bore region (III)
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Fig.13 Creep-fatigue life prediction of all specimens by the

modified damage function based on hysteresis energy
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Effect of Grain Size on the Creep-Fatigue Life of GH720Li Superalloy
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Abstract: The creep-fatigue experiments were conducted in nickel-based superalloy GH720Li, one of the most important turbine disk
materials, at an elevated temperature of 650 °C with different grain sizes, to investigate the influence mechanism of grain size on the
creep-fatigue life of GH720Li. Results show that the creep-fatigue life of GH720Li superalloy decreases with the decrease of grain size.
SEM fracture analysis indicates that the oxidation and cracking are the main mechanism of GH720Li in the process of creep-fatigue at high
temperature, and the smaller grain size will result in the longer length of grain boundary. Finally, two methods including the damage
function based on hysteresis energy and the applied mechanical work density (AMWD) are modified to predict the creep-fatigue life of
GH720L1i, which match well with experimental data.
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