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Recent Progress in Low Cycle Fatigue of Cast Nickel-Base Superalloy: Influencing
Factors, Deformation Mechanism and Life Prediction

Zhang Mai*?, Zhang Hui®, Zhao Yunsong? Liu Peiyuan®, Guo Yuanyuan®, Wang Haiwen?, Cui Lili?,
Yang Gong?, Yao Zhihao!
(1. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)
(2. Science and Technology on Advanced High Temperature Structural Materials Laboratory, Institute of Aeronautical Materials,
Beijing 100095, China)
(3. Aviation Military Representative Office of Military Aviation Bureau of the Army Equipment Department in Beijing, Beijing 100095, China)

Abstract: Cast nickel-base superalloys are widely used in hot end components such as turbine blades of aeroengines because of their excellent
high temperature performance. Aeroengine turbine blade is one of the parts with the worst working environment and the most complicated
structure. The alloy bears serious stress and strain cycle damage under the action of high temperature alternating stress produced during engine
operation. And cracks often initiate and further develop in these weak areas, resulting in low cycle fatigue failure of the alloy, which seriously
affects the service life of the alloy. Therefore, the research on the fatigue performance of the alloy is particularly important. In this paper, four
factors affecting the low cycle fatigue properties of cast nickel-base superalloy were described in detail, including surface defects, internal
structure and defects, crystal orientation and test conditions. Based on the characteristics of dislocation movement mode and morphology, the
deformation mechanism of cast nickel-base superalloy at different temperatures was studied. Finally, the prediction methods of low cycle fatigue
life were summarized.

Key words: cast nickel-base superalloy; low cycle fatigue; fatigue property; fatigue deformation; fatigue life
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