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Automated Adaptive Tetrahedral Element Generation
for Three-Dimensional Metal Forming Simulation
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Abstract
In this paper, an automated adaptive mesh generation scheme, based on an advancing-front-Delaunay method, is
presented for finite element simulation of three dimensional bulk metal forming processes. Basic approach is introduced

in detail, including a surface meshing and volume meshing technique and a mesh density control scheme. The presented

approach is applied to automatic forging simulation in order to evaluate the effect of the developed schemes. Comparison

shows a good agreement between required mesh density and generated mesh density, implying that the presented

approach is appropriate for automatic mesh generation in metal forming simulation.
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Fig. 2 Conceptual procedures of the presented approach
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(b) Surface meshing
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(c) Octree decomposition
Fig. 3 Surface meshing and octree decomposition

E EAE g, EE U dudss AAEn.

B =24 Ale3 2E7 RENE Holgdd
Ax 24T x Aozl ol dHe] ot wet

A A S Held g 4
Aggoz Add W A4S AFE
t}. Fig. 4b) Fig. 3(@& YHF2= 3 Fig. 4(a)
o dERITE UFIEF YA T 247

18,229 719 AA3} 101,815 Mo AMHA 24

stmAMIIE SR R|/R 158 R3%, 2006/ 191



18R

D=10

(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
Fig. 6 Distribution of density and generated mesh system
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(b) Local view of the.mesh system
Fig. 7 Distribution of density and local view of
the generated mesh system
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