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ABSTRACT

Through recent advances in modern production techniques, in particular, in the field of additive
manufacturing, complex and previously unthinkable geometries have become manufacturable. How-
ever, this vast realm of new design possibilities has the potential to quickly surpass an engineer’s
design intuition. Therefore, it can only unfold its full potential in the context of numerical design.
This work aims to contribute to an easily accessible design space for numerical optimization in the
context of additive manufacturing. The main ingredients are a geometry based on microstructures
and its combination with Isogeometric Analysis.

The geometry representation is based on volume splines, thus implying full compatibility with
CAD/CAM [1]. More specifically, spline-based micro-tiles fill a volume spline dictating the outer
geometry. This approach yields a number of design possibilities, reaching from the shape of both
the main volume and the tiles to the distribution of the latter.

In view of the spline-based geometry representation, it is a natural step to perform the connected
numerical simulation using Isogeometric Analysis (IGA). Introduced by Hughes, Cottrell and oth-
ers [2], this technique aims to close the gap between the design and analysis stage in product
development, by using the underlying geometry representation from CAD for analysis. The ap-
proach bypasses the need for time-consuming and cost-intensive preparation and meshing.

Combining these two developments, we present a framework for numerical optimization of complex,
microstructured geometries. We will present first results based on the concrete example of a heat
exchanger around an extrusion die. Here, a suitable geometry is generated to compensate for
irregular boundary conditions, aiming to create a uniform temperature for optimal flow.
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