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Thermomechanical fatigue performance and
life prediction in superalloy 1C10

ZHANG Guo-dong, SU Bin, HE Yu-huai, HUANG Zhao-hui, ZHAO Xi-hong

(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: Four types of test thermomechanical fatigue including in-phase, out-of-phase, 135° phase angle and —135° phase
angle were performed on superalloy 1C10, at atemperature ranging from 600 to 1 100 “C. A three-parameter strain energy
function was developed for thermomechanical fatigue (TMF) life. The life prediction capability of Manson-Coffin equation,
Ostergren method, the model based on microcrack propagation and a new method were evaluated by using superalloy 1C10
TMF data. The experimental results show that the stress—strain loop depends on the loading form. The phase angle between
the temperature and mechanical loading affects the thermomechanical fatigue life. The results of TMF life prediction show that
this new method is better than Manson-Coffin equation, Ostergren method and the model based on microcrack propagation,
so this new method can be used to predict the TMF life of superalloy IC10.
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