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Automatic Generation of Quadrilateral Meshes on Trimmed Surfaces

Hyung-ll Kim* and Soo-Won Chae**

ABSTRACT

An automatic mesh generation scheme with unstructured quadrilateral elements on trimmed
surfaces has becn developed. Trimmed surfaces are often cncountered in modeling of structures
with complex shapes such as aircrafts, automobile structures, pressurc vessels and etc. For
unstructured mesh generation with quadrilateral elements, a domain decomposition algorithm
employing loop operators has been used. Mesh generation on trimmed surface is performed in
three steps. First, trimmed surfaces with holes or cuts are transformed to the largest projection
planes in which the meshes are constructed. The constructed meshes are transformed to the u-v
parametric planes and then finally to the original 3D surfaces. The exact locations of holes or cuts
in projection planes are determined by the Newton-Raphson method. Sample meshes are
constructed to demonstrate the effcctiveness of the proposed algorithm.

Key words : Trimmed surfaces, Unstructured quadrilateral elements, Loop operators, Newton-
Raphson method, Domain decomposition, Hole geometry
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