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ABSTRACT

Modern manufacturing engineering has a demand for high efficiency, agility and the capability of
automation. This demand requires a deep knowledge of the production process and its sensitivity
to changes and perturbations. One key tool in obtaining this knowledge is numerical modeling and
simulations. In particular, numerical approaches allow to gain insight into details on a spatial and
temporal resolution that is out of reach in experiments.

In context of this work we examine the calibration process in plastics profile extrusion. Inside the
calibration unit the extruded profile is cooled down until it is is fully solidified in order to fix its
shape. Since polymers are highly temperature sensitive materials, cooling rates have to be chosen
carefully to avoid deformation or warpage effects. Here, numerical simulations can be applied to
adapt the calibration process for changing process or material parameters.

We present our modeling approach for the solidification of polymer melts in the plastics profile
extrusion. The presented model considers viscoelastic flow of polymer melts [3], temperature-
induced shrinkage of the material, and the consequential shape deformations [4] of the extruded
profile. The models partial differential equations are solved with a stabilized space-time approach
[2]. We conclude with an outlook on how reduced order modeling [1] can be applied to the presented
model so that fast availability of process information is provided when process conditions change.
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