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A Unified Model for Predication of Multi — Axial Fatigue Life

ZHANG Zhong - ping', LI Jing', ZHANG Chun - shan?, LIU Jing - chun’, SUN Qiang’
(1. The Institute of Science, Air Force Engineering University, Xi'an 710051, China; 2. Military Representative
Office of PLA in Xi’an Airplane Company, Xi'an 710089, China; 3. Xi'an Aero — engine Company, Xi'an
710062, China)
Abstract ; Based on the fatigue test results of SAE 1045 medium carbon steel, the multi — axial fatigue life predica-
tion models for different ratios of torsional nominal stress amplitude to the axial one are studied respectively. Then a
unified multi - axial fatigue life predication model is founded. It is found that the different ratios induce different
models. In order to get the relationship between the axial model and the unified multi - axial model, it is supposed
that the fatigue strength exponent and the fatigue ductility exponent are constants, while the fatigue strength coeffi-
cient times 1. 5435 and the fatigue ductility coefficient times 0. 6713, the maximum principle stain amplitude re-
places the axial push - pull strain amplitude, then the revised axial fatigue life predication model is equivalent to
the unified multi - axial model. Therefore, the revised axial fatigue life predication model can be used to predict
the multi - axial fatigue life for any ratio of torsional nominal stress amplitude to the axial one.
Key words:axial fatigue; multi — axial fatigue; maximum principle strain amplitude; unified multi - axial model;

fatigue life predication



