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On the analysis of targeted cooling processes and resulting residual stresses
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[bookmark: __DdeLink__58_1951097695]Current research focuses on the induction of targeted residual stresses during the manufacturing process of a component in order to improve its properties in a desired manner.  Instead of minimizing residual stresses after forming for instance by heat treatment, the idea is to define stress states which are favourable regarding e.g. service life or wear resistance. Therefore, hot bulk forming processes are investigated which allow the utilization of several interactions, for example of mechanical, thermal and metallurgical kind. During forming and cooling of a component, residual stresses arise especially due to the phase transformation from an initially austenitic state. Fast cooling in water or with a spray results in a diffusionless phase transformation to martensite, cf. [1]. 

There are different numerical approaches to take into account this microscopic phenomena, e.g. one can resolve the microscale in terms of multi-scale Finite Element simulations, see [2]. However, in order to reduce numerical costs, phenomenological single-scale approaches are favourable, see [3]. Thus, in this contribution a phenomenological approach to investigate the cooling of a cylindrical specimen with eccentric hole is presented. Therefore, a thermo-elasto-plastic material model in the linearized framework is implemented into the Finite Element Analysis Programm FEAP, see [4]. Numerical results are shown and discussed in comparison to experimental data. 
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