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Current research focuses on the induction of residual stresses in a component during its manufacturing pro-
cess, which shows a significant impact on the final component’s properties. For instance, compressive residual
stresses in regions that undergo tensile loading can prevent crack initiation or crack growth and, as a conse-
quence, can lead to an improved service life. In order to analyze these stresses and for a cost and time efficient
process design to obtain targeted residual stress distributions, a combination of experimental measurements and
numerical simulations provide a good toolbox. Microscopic characteristics such as the phase transformation mo-
tivate a multi-scale investigation [1], in which residual stresses of different types (macroscopic and microscopic)
can be depicted, see [2, 3]. In the context of microscopic analyses, different representative volume elements are
discussed, which are used to describe the occurring phase transformation in a microscopic boundary value prob-
lem within a multi-scale finite element method. This approach enables to calculate stresses during the cooling
process as well as the final residual stress states at the different scales, [4]. It is shown, that the inclusion of the
microscopic stress distribution enables a profound evaluation of the resulting stress distribution.
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