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In this paper, we compare new mixed finite element formulations with well-known formu-
lations in the framework of elastodynamics. We formulate hyperelastic material behavior
with an anisotropic, polyconvex formulation. On the one hand, we aim at the reduc-
tion of volumetric locking in the matrix material. Here, we compare with the well-known
displacment-pressure formulation in Reference [1] and with the CoFEM element presented
in Reference [3]. Further, we reduce locking in fiber direction arising from stiff fibers.
Here, we compare with the SKA-element in Reference [2]. On the other hand, we aim at
dynamic long-term simulations and therefore use accurate higher-order time integrators.
Here, we extend the Galerkin-based time finite element method in Reference [4] to mixed
finite element formulations. We apply these methods to tetrahedral and hexahedral ele-
ments up to a cubic approximation in space and time. As numerical examples serve cooks
cantilever beam as in Reference [3] and a rotating heatpipe as in Reference [5]. But in the
present paper, the bodies have multiple different material domains and families of fibers.
The Dirichlet boundary conditions are modelled by the Lagrange-multiplier method and
as Neumann boundary condition a pressure distribution is used.
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