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State-of-the-art engineering design relies heavily on Computer-Aided Engineering (CAE)
methods – such as shape optimization. Despite the essential role of CAE, what is still
lacking in many cases is its seamless integration into the design process. In particular,
this involves the question of how to include the results of shape optimization procedures
into the subsequent Computer Aided Machining (CAM) step. The obstacle here is the
lack of compatibility between – on the one hand – the spline-based CAD/CAM geometry
representation and – on the other hand – the often-times grid-based representation during
shape optimization. As of now, the coupling between the two steps usually includes
fitting procedures that substantially alter the underlying representation up to the loss of
distinct design features. Within this setting, this work aims at integrating the results
of shape optimization into the CAD/CAM process without altering the original CAD
representation.

The proposed method is based on the standardized geometry exchange format IGES,
which represents an object as a combination of individual geometric entities such as curves
and surfaces as well as their interdependencies. As such, the method is independent of any
specific CAD software. We restrict ourselves to pure shape optimization, meaning that all
deformations are topology-conserving. As such, the feedback of the optimized geometry
into the CAD/CAM process can be reduced to a deformation of individual entities. In
particular, we identify a mapping between the initial and the optimized shape on the grid
level and subsequently apply the same mapping to the entities in the IGES file. Within
this work, the mapping is represented as a volumetric spline mapping similar to Free-Form
Deformation, whose exact details are identified via numerical optimization. We investigate
and compare two approaches: (1) a global mapping and (2) an individual mapping per
geometric entity. Several test cases with varying complexity will be presented.


