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Abstract: In this paper, some key techniques about FEM surface mesh generation from multiple trimmed free
surfaces are presented. The Advancing Front method is adopted and its kernel algorithm is given. A new method
combining the parametric space method and direct 3D method is used during the surface calculation. As for the
parametric space calculation to find an optimal 3D point, the Tangent Vector Inversion is presented so as to cut
down iteration. Test results show this algorithm is quicker and more robust. The FEM mesh generated from large
multiple trimmed free surfaces can be applied to finite element method directly.
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double r=54B;
nd=SetCandidateNewPoint(j); I/ Jj
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bool flag=MakeNewElement(4,B); Il A,B Ns
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if ({flag) 1/ Ns , r ,
{
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goto L100;
}
UpdateActiveBounds(); 1l
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Tablel Five models mesh generation data
15
Trimmed Mesh generation ~ Mesh generation using
Model IGSsize L T Open file (s) using traditional tangent vector Element Node
method inversion (s)
Model-1  6.015 MB 350 14 1m35s 19 5420 2837
Model-2  10.32 MB 756 56 6m33s 79 13 144 6815
Model-3 1.97 MB 192 7 2mb5s 26 6 344 3399
Model-4  1.833 MB 162 7 53s 11 4048 2112
Model-5 994 KB 153 4 1mils 12 3 604 1872
3
Delaunay
2 3
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