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A spatially adaptive phase-field model for dynamic fracture
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To be able to predict crack propagation in real-world scenarios, dynamic fracture mechan-
ics is required. It allows to account for dynamic loads, which lead to complex fracture
patterns. However, due to the singular behavior of the stress field at the crack-tip [1] and
discontinuity in the displacement field, it is difficult to simulate the discontinuous nature
of fracture. These challenges are mitigated by using phase-field models that approximate
the discrete crack by a smeared crack [2]. This method introduces a phase-field variable
to track the crack propagation and a regularisation parameter ε that controls the crack
width. The choice of ε is related to that of the mesh size h to ensure a good approximate
solution [3]. In our approach, we propose a generalised phase-field model in which ε is
a field variable in the variational principle and an extra equation is derived analogously
to the balance equations for the displacement and phase field. This method is further
enhanced by a mesh refinement strategy, which results in reduced computational costs at
the same rate of convergence as the traditional phase-field model [4]. This approach is
now extended to the case of dynamic fracture.
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