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Automatic Generation of Triangular Finite Element
Meshes on Three-Dimensional Surfaces

Soo-Won Chae* and Chang-Hyun Son**

ABSTRACT

An automatic mesh generation scheme with triangular finite elements on three-dimensional sur-

faces has been developed. The surface triangulation process is performed as follows. To begin,
surfaces with key nodes are transformed to two-dimensional plapes and the meshes with tri-
angular clements are constructed in these planes. Finally, the constructed meshes are transformed
back to the original 3D surfaces. For the mesh generation, an irregular mesh generation scheme is
employed in which local mesh densities are assigned by the user along the boundaries of the
analysis domain. For this purpose a looping algorithm combined with an advancing front tech-
nique using basic operators has been developed, in which the loops are recursively subdivided
into subloops with the use of the best split lines and then the basic operators generate elements.
Using the split lines, the original boundaries are split recursively until each loop contains a certain
number of key nodes, and then using the basic operators such as type-1 and type-2, one or two tri-
angular elements are generated at each operation. After the triangufation process has been com-
pleted for each meshing domain, the resulting meshes are finally improved by smoothing process.
Sample meshes are presented to demonstrate the versatility of the algorithm.

Key words : Finite element meshes, Triangulation, Three-dimensional Surfaces, Split line, Basic
operators
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Fig. 1. Creating one continuous loop by using cut lines.
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Fig. 6. Adjustment of a new key node.
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Fig. 9. Mesh generation on a cylindrical surface.
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Fig. 18. A bracket model constructed with 5 loops for
mesh generation. (1 cylindrical surface, 4 planes).
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