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The Prediction of Probability Fatigue Life Based on
Damage Mechanics Model

Liu Xiaoran, Sun Qin
(College of Aeronautics, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract; A method of predicting probabilistic crack propagation life through random sampling is proposed, which
is based on fatigue damage evolution model under complex stress state for metal structures. Some damage parameters
and material parameters are regarded as random variables through p-S~ N curve. The probability properties of dam-
age parameters are discussed. Latin hypercube sampling is used to generate random samples of these parameters.
Fatigue damage accumulation process is simulated for different samples to get crack initiation life. When structure
and load are determined, fatigue life for complex structure can be obtained by embedding damage evolution
equation in ABAQUS. The probabilistic properties of fatigue life for aluminum alloys 2024-T3 straight lugs are ob-
tained through this method which coincide well with fatigue test results, which shows the validity of the method.

Keywords: ABAQUS, aluminum alloys, crack propagation, damage evolution model, fatigue damage, fatigue

damage accumulation, latin hypercube sampling, probability, probabilistic crack initiation life,

random variables, sampling, stress





