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Low Cycle Fatigue Life Prediction of 30CrMnSiA Notched Specimens

Xie Wei, Zhou Muying, Qi Ziyu

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Notches can lead to serious stress concentration and reduce the service life of structures. Therefore. it
is of great significance to study the low cycle fatigue life of notches. The elastic-plastic constitutive function of
30CrMnSiA steel is presented based on the total theory of plasticity, and the low cycle fatigue life of 30CrMnSiA
notched specimens is predicted by damage mechanics and finite element method. The results are compared with
the corresponding experimental results. The results show that the elastic-plastic constitutive relation method
based on the total elastic-plastic theory is reasonable, and the fatigue life prediction results basically meet the en-
gineering requirements. The low cycle fatigue life prediction of 30CrMnSiA notched specimens can be carried out
based on the damage mechanics method.
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Fig. 1 Structure and geometry of specimen
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Table 1 Tensile properties of 30CrMnSiA at

room temperature
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Fig. 2 Stress-strain curves of 30CrMnSiA

material at room temperature
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Table 2 Low-cycle fatigue at room temperature
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Fig. 3 Stress-strain curve of 30CrMnSiA material
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Table 3 Damage evolution parameters of

30CrMnSiA materials
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Fig. 4 Flow chart of fatigue damage mechanics

analysis by finite element software ABAQUS
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Table 4 Prediction results by damage mechanics-finite element method and fatigue test results
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