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Fig.1 The principle of quadrilateral mesh refinement
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Fig. 4 Two methods for setting refinement flags
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Fig.5 Flag setting and mesh refinement
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Fig. 6 The choice of different refinement strategies
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Fig. 7 The refinement of unstructured quadrilateral mesh
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Fig. 8 Triangle mesh refinement templates
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Fig. 12 Topology cleanup for node with 8 valences
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Fig. 13 Topology cleanup for node with 7 valences
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Fig. 16 Multi-step topology cleanup operation
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Fig. 22 The refinement of unstructured quadrilateral mesh
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S % 3wk (References) :

[1] RIVARA M C. Local modification of meshes for a-
daptive and/or multigrid finite-element methods[ ] ].
Journal of Computational and Applied Mathema-
tics, 1991,36(1) :79-89.

[2] RIVARA M C, HITSCHFED N, SIMPSON B. Ter-
minal-edges delaunay (small-angle based) algorithm
for the quality triangulation problem[J]. Computer
Aided Design, 2001,33(3):263-277.

[3] STATEN M L, JONESN L. Local refinement of



652 T E A F ¥ R % 26 %
three-dimensional finite element meshes[J]. Engi- Element Meshes[ A]. Proceedings, 6th International
neering with Computers » 2005,13(3) :165-174. Meshing Roundtable [ C]. Park City. Utah. Sandia

[4] KALLINDERIS Y, VIJAYAN P. Adaptive refine- National Laboratories,1997:437-447.
ment-coarsening scheme for three-dimensional un- [8] CANANN S A, MUTHUKRISHNAN S N, PHIL-
structured Meshes[J]. ATAA Journal, 1993,31(8) LIPS R K. Topological refinement procedures for tri-
1440-1447. angular finite element meshes[J]. Engineering with

[5] LEWISR W, ZHENG Y, USMANI A S. Aspects of Computers, 1996,12(3-4) :243-255.
adaptive mesh generation based on domain decompo- [9] CANANN S A, MUTHUKRISHNAN S N, PHIL-
sition and delauney triangulation[]J]. Finite Elements LIPS R K. Topological Improvement Procedures for
in Analysis and Design, 1995,20(1) :47-70. Quadrilateral Finite Element Meshes[ J|. Engineer-

[6] SCHNEIDERS R. Refining Quadrilateral and Hexa- ing with Computers, 1998,14(2) :168-177.
hedral Element Meshes[ A]. 5th International Confer- [10] FREITAG L A. On Combining Laplacian and Opti-
ence on Numerical Grid Generation in Computational mization-Based Mesh Smoothing Techniques [ A ].
Field Simulations[ C]. Mississippi State University, Proceedings, Trends in Unstructured Mesh Genera-
1996. 679-688. tion[C]. ASME Evanston, 1997;:37-43.

[7] KINNEY P. Cleanup: Improving Quadrilateral Finite

Mesh shape optimization for sheet metal forming simulation

CHEN Tao*, LI Guang-yao, ZHONG Zhi-hua
(State Key Laboratory of Advanced Design and Manufacture for Vehicle Body, Hunan University, Changsha 410082, China)

Abstract;: The mesh density distribution and element shape quality have a great impact on the accuracy of
sheet metal forming simulation results. A modified quadrilateral mesh refining algorithm was presented,
which could adjust the mesh density distribution conveniently, and the algorithm was extended to deal
with both unstructured mesh and triangle-quadrilateral hybrid mesh. A mesh refining strategy was pro-
posed which will help improve the refined mesh quality. Some topology cleanup procedures were presen-
ted for both structured mesh and unstructured mesh, which could effectively improve the shape quality

of the mesh model.
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