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ABSTRACT

In simulation-driven design, the finite element method is a commonly employed tool to perform analysis of design products. As such, much effort has been put into the development of automatic techniques to generate the finite element meshes. The preferred meshes in many analyses are those using hexahedral elements since they yield better results compared to their tetrahedral counterparts. A geometry and mesh transformation approach is proposed to overcome the traditional problem of poorly shaped elements at the boundary using the grid-based method of mesh generation. This is achieved by transforming the original geometric model to a topologically similar recognition model, which conforms fully to the Cartesian direction. Such a recognition model is constructed by tessellating the original model and then employing a fuzzy logic method to determine the normal directions of the faces. A three-dimensional field-morphing algorithm is used to position the features of the recognition model. Such a recognition model is then meshed with hexahedral elements without any degeneracy using the new grid-based algorithm. The mesh of the recognition model is mapped back to the original geometric model by employing a transformation based on the Laplacian-Isoparametric equation.
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