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ABSTRACT 

The importance of the third invariant 𝐽3 for components design against ductile fracture is well known 

among engineers and researchers. Nevertheless, this parameter is often neglected in fatigue analysis in 

the low cycle regime (LCF) for the computation of stress and strain amplitudes. In this contribution, 

the differences between the hysteresis loops coming from traditional and 𝐽3-based approaches of a 𝐽3-

sensitive material are presented. Furthermore, the effect of 𝐽3 on the fatigue life estimates using the 

Critical Plane method is analyzed. Finally, the results from this latter methodology suggest that Critical 

Plane approaches do not capture the influence of the loop shape in fatigue life, which indicates that 

energy or incremental (e.g. Damage Mechanics) techniques could be more appropriate for life 

assessment. 
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