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ABSTRACT

Ratcheting is a damage mechanism that needs to be avoided to ensure the continuing integrity of
structures. To this end, the use of a constitutive model is sometimes required. The objective of this
paper is to evaluate the performance of three constitutive models in predicting ratcheting responses of
a 316L stainless steel structure under thermo-mechanical loadings.

Firstly, the bi-tube test is described, including specimen geometry, heating system and mechanical
loading. Secondly, the models proposed by Prager, Armstrong-Frederick and Chaboche are briefly
recalled and a methodology to identify their parameters is presented.

Finally, a finite element model is exposed and numerical simulations are carried out in order to compare
and discuss the results of the above mentioned constitutive models. Comparisons demonstrate that the
best option to simulate ratcheting responses seems to be the introduction of an isotropic hardening with
a plastic strain memorisation in the cyclic plasticity model. It has also observed that the ratcheting hate
has to be considered during the model identification phase.
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