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An Effective mesh smoothing technique for the mesh
constructed by the mesh compression technique

J.T. Hong, S.R. Lee and D.Y. Yang

Abstract
In the finite element simulation of hot forging processes using hexahedron, remeshing of a
flash is very difficult. The mesh compression method is a remeshing technique to construct
an effective hexahedral mesh. However, because mesh is distorted during the compression procedure
of the mesh compression method, mesh smoothing is necessary to improve the mesh quality. In this
study, several geometric mesh smoothing techniques and a matrix norm optimization technique are applied
and compared which is more adaptive to the mesh compression method.
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Fig. 1 Algorithm for mesh compression
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Fig. 3 A Mesh constructed by the mesh compression
method
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(¢) Angle-based smoothing (d) Smoothness smoothing

Fig. 4 Comparison of mesh smoothing (example 1)

Table 1 Mesh quality improvement

case Max. angle(®)| Min. angle(®)
Isoparametric 176.6 ~-155
Laplacian 179.8 ~15
Angle-based 179.5 -0.18
Smoothness 163.8 329

ABE Fgo 5L FEC] A% FEo ¥
olx tiREo] L 22 F FIHUA EFPon,
Z e B 7 FAAre AL Table 1904
Hastgerk £ dAdie HHsads G
smoothness FA3T FL& 8258 Fated A

Fahac,

- 333 -



32 2% (socket) 4t
2A 4o gzl st BT e
Fig59 Table 2614 w &3} gch,

.

2|

(b) Compressed and
Untangled mesh

(a) Mesh in the
extended surface

(d) Laplacian smoothing

(e) Angle-based smoothing  (f) Smoothness smoothing

Fig. 5 Comparison of mesh smoothing (example 2)

Table 2 Mesh quality improvement

case Max. angle(°)|{ Min. angle(")
Isoparametric 165.6 15.37
Laplacian 175.3 -12.57
Angle-based 174 16.69
Smoothness 162.3 326
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