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Table 1 Chemical composition of GH720Li (/%)
C Cr Co w Mo Al Ti Fe B Zr Si  Mn P Cu Ni
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< <
0.01~0.02 15.50~16.50 14.00~15.50 1.00~1.502.75~3.25 2.25~2.75 4.75~5.25 0\50 0.01~.0.02 0.025~0.05 - - — Bal
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Fig.1 Microstructure of GH720Li
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Fig.2 Geometry of specimen for creep-fatigue test (mm)
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Fig.3 Sampling position of specimens
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Table 2 Mechanical properties of GH720Li at 650 ‘C
7/°C E/GPa o/MPa  ¢9/MPa 0s/% w/%
650 192 1420 1120 20.5 23.5
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Fig.4 Load waveform of test
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Fig.5 Creep-fatigue cycle curve of CF45
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Fig.6 Creep-fatigue cycle curves of GH720Li alloy at different

dwells
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Fig.7 Creep-fatigue minimum strain rate of GH720Li alloy at
different dwells
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Fig.8 Relationship of creep-fatigue lifetime and dwell time
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Fig.9 Parts of fracture specimens of creep-fatigue test
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Fig.10 Fracture morphologies of GH720Li alloy: (a) CF3 and
(b) CF45
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Fig.11 Fracture morphologies of GH720Li alloy in the crack initiation area: (a) CF3, (b) CF12, and (c) CF45 (arrows represent the

intergranular fracture mode)
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Fig.12 Morphologies of GH720Li alloy in the crack growth area:

(a) CF3 and (b) CF45
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Fig.13 Fracture morphologies of GH720Li alloy in the crack
growth area: (a) CF3 and (b) CF45 (arrows represent the

intergranular fracture mode)
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Creep-fatigue Behavior of Nickel-based Superalloy GH720Li

Hu Dianyin'?*?, Ma Qihang', Gao Ye', Wang Ronggiao'*?
(1. Beihang University, Beijing 100191, China)
(2. Collaborative Innovation Center of Advanced Aero-Engine, Beijing 100191, China)
(3. Beijing Key Laboratory of Aero-Engine Structure and Strength, Beijing 100191, China)

Abstract: The creep-fatigue behavior of a nickel-based superalloy GH720Li widely used for the turbine disk of an aero-engine was
investigated experimentally. The cylindrical bars cut from an actual turbine disk were employed. The creep-fatigue tests with different
dwell times were performed at 650 °C. The results reveal that GH720Li is very sensitive to dwell time at 650 °C. With the longer dwell
time (>30 min), the creep damage is dominant, and the creep-fatigue life is reduced. Then, the mechanism of creep-fatigue failure was
discussed by SEM analyses of the fracture surface. It is found that with the increase of dwell time, the failure mode of the crack formation
zone is transformed from a mixture of transgranular and intergranular to an intergranular failure. In addition, the crack formation zone is
transformed from an intergranular fracture to a mixture failure mode. Finally, based on the experimental data, a loading patterns
transformation method and AMWD method were applied to predict the creep-fatigue life, and the applicability of two models was
discussed.

Key words: GH720Li superalloy; creep-fatigue; dwell time; fracture analysis; life model
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