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ABSTRACT

In recent years, very promising efforts have been done about hex-dominant mesh generation getting
robust and very high quality algorithms [1, 2, 3, 4]. Knowing that generating a full hex mesh for any
type of geometric domains remain an open problem, those approaches relax the constraint of getting
only hexahedral elements, but generate mixed meshes where the proportion of hexahedral elements
is about 90% both in volume and number. Starting from a geometric domain Ω, those approaches
rely on four main components: (1) a frame field generator, which builds a per-node frame field on a
tetrahedral mesh TΩ of Ω (see [4] for an up-to-date approach); (2) a point generator, which generate
a set of points P into TΩ (see [2, 3]); (3) a tetrahedral mesher able to build a tetrahedral mesh
from P ; (4) and finally a recombination algorithm to generate hexahedral elements by merging 5,
6 or 7 tetrahedral elements.

In this work, we extend existing approaches to handle assembly models where some parts are
already meshed with a full hexahedral mesh and some others remain to be meshed. Conform
meshes are obtained along surface boundaries by constraining both the frame field generator and
the point generator. In both cases, it means to fix some unknowns of the minimization problems
that have to be solved. Moreover, the third component is replaced by a mixed meshing algorithm
that directly generate hexahedral elements almost everywhere before meshing remaining void with
tetrahedral elements. A direct consequence of this modification is to generate more hexahedral
elements than direct tet recombination algorithms. Finally, to demonstrate the efficiency and
limits of our solution, the proposed algorithm is validated on several CAD models with increasing
complexity. Some implementation issues and future directions are also discussed.
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