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ABSTRACT 

Several machines components and structures are subjected to cyclic loading and the phenomenon 

of progressive rupture, known as fatigue, can be analyzed. The study of fatigue is very important 

during the design of components, because it is necessary to avoid sudden failures that may result 

in accidents and also avoid oversizing components so that it does not lose competitiveness. 

Currently, several criteria obtained based on experimental observations of nucleation and growth 

of microcracks in a cyclically loaded material are used for the prediction of fatigue life. Among 

these criteria, should be highlighted the criteria based on the concept of the critical plane proposed 

by Smith-Watson-Topper (1970) and Fatemi-Socie (1988). These criteria can generate very good 

fatigue life predictions for multiaxial cases with constant amplitude loads, but for variable 

amplitude cases, they require approximate methods for counting cycles such as the rainflow 

algorithms and a rule for accumulating damage such as Miner’s Rule (1945), so these criteria lose 

some of their accuracy. The continuum damage is an alternative approach that is gaining space 

for predicting fatigue life. In these methods, elastoplastic damage models associated with a 

kinematic hardening law are used to account for the fatigue damage in the material at each loading 

cycle. Thus, accumulated fatigue damage can be defined based on the evolution of the damage 

variable of the elastoplastic model, eliminating the need to use approximate methods to account 

for the accumulation of damage. This contribution suggests using of the damage model proposed 

by Gurson (1977) associated to the void shearing mechanism of damage proposed by Xue (2007) 

for the fatigue life prediction of the S460N steel submitted to different loading histories 

proportional and non-proportional. 
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