Fakultat Maschinenbau
Prof. Dr.-Ing. ]. Wilmers H ST
+49 3831 45 6709

jana.wilmers @hochschule-stralsund.de Hochschule Stralsund

Master’s thesis
Modeling crack propagation in fiber-reinforced plastics using the
phase field method

Fiber-reinforced composites fail due to fiber breakage or inter-fiber breakage and delamination. In
practice, these mechanisms typically occur in combination rather than in isolation which makes the
prediction of failure behavior and reliable service life forecasts difficult.

To describe damage evolution and crack propagation behavior, a wide variety of models exist. Mo-
dels based on the phase-field method are characterized by a spatially resolved prediction of the
crack path. The quality of the results, however, strongly depends on the chosen failure criteria.

The objective of this thesis is the implementation and investigation of a simulation model for
predicting crack propagation in a fiber-reinforced polymer. The various failure mechanisms are to
be taken into account, and the phase-field method is to be used as the modeling approach. The
implementation shall be carried out using the open-source finite element library deal.II in order
to create an accessible and cost-effective modeling platform.

The selection of a suitable example composite is the responsibility of the author. Based on this
choice, the following tasks are to be addressed:

* Identification of suitable failure criteria

* Implementation of these criteria into the simulation model

* Benchmark tests to assess the quality of the simulation results

* Investigation and evaluation of the capabilities and limitations of the method
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Note: The described topic is intended for a master’s thesis. However, bachelor’s theses or
project works related to this topic are possible!



