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Phase-field modelling has emerged as a powerful numerical method to simulate fracture
processes with significant success [1]. Phase-field-type diffusive crack approach is capable
of predicting the crack initiation, propagation and failure without any additional crite-
rion. The study of fracture under thermomechanical loadings is a numerically difficult
topic since the temperature field is treated as an additional degree of freedom. Further
the extension to consider properties referring to the polycrystalline microstructure is not
well established until today [2,3]. Within this scope the anisotropic material behavior, the
preferential cleavage directions within each randomly oriented crystal and the anisotropic
Fourier heat conduction has been taken into account. Several numerical benchmark tests
of complex crack nucleation and propagation in 2D models of polycrystals under thermo-
mechanical loadings are carried out.
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