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ABSTRACT

To improve the functionality of cochlea implants patient specific Additive Manufacturing (AM) is desir-
able. Since a comprehensive understanding of the material behaviour (Room Temperature Vulcanisation
medical grade silicon) during the printing process does not exist, a simulation driven support of patient
specific implant development is necessary.

Therefore, a thermomechanical coupled large strain curing model, similar to [1], is developed. The
developed model is able to exhibit curing specific characteristics as chemical shrinkage and the release
of exothermal heat.

Since the considered extrusion based AM process comes along with large deformations and an extensive
material spreading the classical FEM method does not appear to be optimal as numerical solution scheme.
Thus, a meshfree framework of the Peridynamics correspondence formulation is introduced. In contrast
to classical continuum mechanics in Peridynamics non-local particle interactions within a family # are
considered and integro- instead of partial differential equations are solved [2]. To avoid zero-energy
mode like oscillations the formulation is extended under the utilization of subfamilies and non-local
sub-deformation gradients as proposed in [3].

The application of the developed local material model within the non-local Peridynamics framework then
leads to local-non-local coupled equations for the equation of motion and heat conduction. In verification
examples the capability of the developed framework to solve the multiphysical problem is shown.

Finally, the extrusion based AM process, including infrared laser radiation, is modelled within the devel-
oped framework and numerical results are presented. It appears that the framework is well suited for the
prediction of the material behaviour during the AM process and should be extended to capture further
physical effects such as wetting.
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