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A New Remeshing Technique of Tetrahedral Elements by Redistribution of Nodes in
Subdomains and its Application to the Finite Element Analysis
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D. Y. Yang(Mechanical Eng. Dept., KAIST)

ABSTRACT

A remeshing algorithm using tetrahedral elements has been developed, which is adapted to the mesh density map
constructed by a posteriori error estimation. In the finite element analyses of metal forging processes, numerical error
increases as deformation proceeds due to severe distortion of elements. In order to reduce the numerical error, the desired
mesh sizes in each region of the workpiece are calculated by a posteriori error estimation and the density map is constructed.
Piecewise density functions are then constructed with the radial basis function in order to interpolate the discrete data of the
density map. The sample mesh is constructed based on the point insertion technique which is adapted to the density function
and the mesh size is controlled by moving and deleting nodes to obtain optimal distribution according to the mesh density
function and the qualit‘y optimization function as well. After finishing the redistribution process of nodes, a tetrahedral mesh
is constructed with the redistributed nodes, which is adapted to the density map and resulting in good mesh quality. A
goodness and adaptability of the constructed mesh is verified with a testing measure. The proposed remeshing technique is
applied to the finite element analyses of forging processes.
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Fig. 1 The flowchart of a new remeshing procedure
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Fig. 2 Redistribution of the pre-constructed nodes
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Fig. 3 Adaptive remehsing procedure in 2D (a) Modeling
of the heading process (b) Current mesh (c) Contour of
desired density (d) Surface reconstruction (¢) Sample
meshing and redistribute nodes in each cell (f) Final
reconstructed mesh (g) Contour of reconstructed mesh
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Fig. 4 Comparison of generated mesh with and without
density control (a) mesh without density control (b)
sample mesh with density control (c) reconstructed
mesh with the redistributed nodes
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Fig. 5 Distribution of mesh according to density control
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Fig. 6 3D Modeling of the complex forming and FE
analysis data at the stopped state
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Fig. 8 Distribution of mesh according to density control
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