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Multiaxial fatigue life prediction model considering loading-
path under non-proportional loading

GAO Jian—xiong, CHENG Qin, ZHU Peng—nian
(School of Mechanical Engineering, Xinjiang University, Urumqi 830046, China)

Abstract: The additional strengthening effect caused by the non-proportionality of loading-path under cyclic
loading is an important factor that shortens fatigue life of material. To solve this issue, the plane of maximum
shear strain amplitude was treated as the critical plane, and the non-proportionality of material and loading-
path were both considered. A new non-proportionality factor was introduced to quantify the impact of non-
proportionality loading on fatigue life of material based on the equivalent strain model and critical interface
theory. Secondly, the damage mechanism and fatigue failure mode of the specimen were also considered, the
maximum normal stress on the critical plane was adopted to characterize its contribution to fatigue failure. On
this basis, a multiaxial fatigue life prediction model was proposed by combining the non-proportional factors.
Finally, the proposed model was verified by using the fatigue test data of four materials under multiaxial
loading, and the prediction results were compared with five proposed models. The results show that the
proposed model can effectively improve the fatigue life prediction accuracy under non-proportional loads
compared with the existing models.
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