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Abstract 

 

In this paper, a new method is put forward to predict fatigue life under low cycle 

non-proportional loadings. Modified from the thought of Modified Wöhler Curve 

Method, a multiaxial ASME strain based approach is presented to estimate low cycle 

fatigue damage under proportional loadings. Based on it, the new method can 

consider the multiaxiality effect on the determination of reference proportional strain 

path and the calculation of non-proportionality factor 
npF . For the first time, a 

viewpoint of inhomogeneous integral path for calculating factor 
npF

 
is proposed, 

and a path-dependent weight factor is defined to describe this heterogeneity. The 

experimental tests on 3 sets of metallic materials with various loading cases 

are referenced to validate the present study. As a result, the proposed method can 

more accurately quantify the non-proportionality degree of loading paths. 
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Nomenclature 

 

a            material sensitivity parameter to non-proportional damage 

A , C        multiaxial material parameters of S-N equation 

NPdD          increment form of non-proportional fatigue damage
 
 

NPD
          

fatigue damage caused by non-proportional loading 
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