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Abstract

A mesh generation algorithm adapted to the mesh density map using the Delaunay mesh generation technique is
developed. In the finite element analyses of the forging processes, the numerical error increases as the process goes on
because of discrete property of the finite elements or severe distortion of elements. Especially, in the region where
stresses and strains are concentrated, the numerical discretization error will be highly increased. However, it is too time
consuming to use a uniformly fine mesh in the whole domain to reduce the expected numerical error. Therefore, it is
necessary to construct locally refined mesh at the region where the error is concentrated such as at the die corner. In this
study, the point insertion algorithm is used and the mesh size is controlled by moving nodes to optimized positions
according to a mesh density map constructed with a posteriori error estimation. An optimization technique is adopted to
obtain a good position of nodes. And optimized smoothing techniques are also adopted to have smooth distribution of the
mesh and improve the mesh element quality.
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Fig. 1 Flow chart of a remeshing procedure
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Fig. 2 Schematics of mesh density map
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Fig. 3 Schematics of point insertion technique
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Fig. 4 Description of mesh density map in plate hole
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