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AUTOMATED ADAPTIVE TETRAHEDRAL ELEMENT GENERATION
FOR THREE-DIMENSIONAL METAL FORMING SIMULATION

M. C. Lee and M. S. Joun

Abstract
In this paper, an automated adaptive mesh generation scheme, based on an advancing-front-Delaunay method, is

developed for finite element simulation of three dimensional bulk metal forming processes. During the simulation, the

finite element mesh system is adaptively remeshed whenever the mesh is unacceptable. Several schemes are developed

such as curvature compensation scheme to minimize volume loss, optimal smoothing scheme to improve element quality,

etc. The presented approach is evaluated and applied to automatic forging simulation in order to demonstrate the effect of

the developed schemes.
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Fig. 1 Flowchart of mesh generation
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(a) Input geometry
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(c) Octree decomposition
Fig. 3 Surface meshing and octree decomposition
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(a) Density distribution

(b) Cross-sectional view of the generated mesh
Fig. 4 Comparison of required mesh density with
generated mesh system
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(b) Deformed shape
Fig. 5 Definition of the application example
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(b) Generated mesh system
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(c) Local view of the mesh system
Fig, 6 Distribution of density and generated mesh systen
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