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Application of Grid-based Approach for Auto Mesh Generation of Vacuum Chamber

1. S. Lee(Division of Mechanical System Design Eng. KGU), Y. J. Park(Dept. of Mechanical Eng., SKKU),
Y. S. Chang, J. B. Choi and Y. J. Kim(School of Mechanical Eng., SKKU)

ABSTRACT

A seamless analysis of complex geometry is one of greatly interesting topic. However, there are still gaps between the

industrial applications and fundamental academic studies owing to time consuming modeling process. To resolve this

problem, an auto mesh generation program based on grid-based approach has been developed for IT-product in the present

study. At first, base mesh and skin mesh are generated using the information of entities which extracted from IGES file.

Secondly the provisional core mesh with rugged boundary geometry is constructed by superimposing the skin mesh as well

as the base mesh generated from the CAD model. Finally, the positions of boundary nodes are adjusted to make a qualified

mesh by adapting node modification and smoothing techniques. Also, for the sake of verification of mesh quality, the

hexahedral auto mesh constructed by the program is compared with the corresponding tetrahedral free mesh and hexahedral

mapped mesh through static finite element analyses. Thereby,'it is anticipated that the grid-based approach can be used as a

promising pre-processor for integrity evaluation of various 1T-products.

Key Words : Auto Mesh Generation (A% 24 A84), Grid Mesh (B3} R4, Grid-based Approach (& & 743
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Fig. 1 Typical process of proposed grid-based auto mesh
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Table 1 Comparison of measured roughness data

Mesh Tetrahedral | Hexahedral | Hexahedral
eshtype free mesh | mapped mesh| auto Mesh
Number of
“md TN 46683 63,851 42,565
noae:
Fig. 3 Interesting locations of vacuum chamber Nk > ;
- HIRTO L 166,674 48,418 30,592 .
Fig. 4 9 5 & fatassidoase 4d& 3 7} clements '
A 24 vonMises ST} 2 W WY RIS Maximum |5 o 4.47 5.90
77 yedth Sud A% 249w 5 49 adpect raflo
eantel o Wy R¥s % JAPE ¢ 4 Meshgen. | 18,000 960
Qrk. o) ARAl AE Q2ge Selst Wl time fsec.]
2¥rl 22 o2 AL 2y qaw 44 W FEA time 309 210 98
Wl wle 24 %2 P s = [sec]

Table 19 &t} AAIB] H2]3st

(a) Tetrahedral free mesh (b) Hexahedral mapped mesh (¢) Hexahedral auto mesh
Fig. 4 Von-Mises stress contour obtained from finite element analyses

(a) Tetrahedral free mesh (b) Hexahedral mapped mesh (c) Hexahedral auto mesh

Fig. 5 Z-directional displacement contour obtained from finite element analyses
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