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Abstract 

In this work, a new model is proposed for predicting stress transients caused by strain path 

changes. The model is formulated in stress space, where a second order tensor, i.e., the 

microstructure stress deviator, is used to memorize and model the evolution history of the 

microstructure. Both its direction and magnitude are used to transiently distort the yield surface 

and to modify the work hardening. Orthogonal strain-path changes are handled by yield surface 

distortions, while Bauschinger effects are described by a kinematic hardening formulation. The 

model is calibrated to, and captures well, earlier published experiments for commercial pure 

aluminum, an extra deep drawing quality steel and a dual-phase steel. The proposed model 

describes qualitatively the response to double strain-path changes in low carbon steels. Efforts 

are made to design a relatively simple model as compared to the high complexity of the 

experiments, applying simple mathematical sub-models with straightforward interpretations and 

enabling a numerically stable implementation.  
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