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Prediction Model of Fatigue Crack Growth Behavior by
Introducing Strain Cycle Damage

CHEN Long, CAI Lixun, YAO Di
(School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract; According to the cyclic elasto-plastic HRR field near the crack tip, the Manson-Coffin
theory is applied to define the unit average damage over the plastic strain magnitude of the
materials within the cyclic plastic region. Assuming the step size of the crack advancement equals
the size of the real cyclic plastic region along the crack growth direction, then following the linear
damage accumulation theory — Miner law, a model for predicting the low cycle fatigue crack
growth of the opening mode crack is set up. It is noted that every factor in the new model is
endowed with clear physical meaning without any human debugging. The prediction results of the
low cyclic fatigue crack propagation by the proposed model coincide well with the low cycle
fatigue test data of two rotor materials. The good prediction capability of the proposed model is
verified by the data of six different materials from literatures.
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