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Fatigue life prediction model fer nickel-based' single crystal
and directionally solidified superall oy

SHI Duo-gi* ;- YAN G Xiao-guang' , YU Hui-chen®
(1-—School-ef Jet Propulsion,
Beijing University of. Aeronautics and A stronautics, Beijing 100191, China;
2. Beijing Institute of Aeronautics Material ,
Aviation industryCorporation of China, Beijing 100095, China)

Abstract : A\ lifing model-was developed to predict the high temperature, low-cycle fa
tigue-creep (HTL CEC) life behavior of nickel-based single crystal (SC) and directionally so-
lidified (DS superaloy. By modifying total strain range with acrystal orientation-dependent
function, the mean and maximum stress and its range during afatigue cycle, as well as dwell
time at peak stressor strainlevel wereincorporatedinto the lifing model usng theideaof cy-
clic damage accumulation (CDA). The model was validated by correlating the fatigue data of
DZz125, DD3 and DD6 superaloy under different temperatures, crystal orientations and holding
times. Cood agreements between predicted and experimental lives were yielded in these two fac-
torsfor both DS and SC superaloy. The results show that the approach has better adaptability
to model the anisotropic and H TL CF-C life behavior of turbine blade materials.

Key words: turbine blade; superalloy; life prediction; fatigue; cyclic damage
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