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Two Dimensional Automatic Quadrilateral Mesh Generation
for Metal Forming Analysis

Sang-Fun Kim* and Hyun-l1k Yang**

ABSTRACT

In a finite element anulysis of the melal forming processes having large plastic deformadon. largely
distorted elements are unstable and hence they influence upon the result woward negative way so that
adaptive remeshing is requived to avoid a failure in the numerical computation. Therefore automatic
mesh generation and regencration is very important to avoid a numerical failure in a finite element
analysis. In case of generating quadrilateral mesh, the automation is more difficult than that of triangu-
lar mesh hecause of its geometric complexity. However its demand is very high due to the precision of
analysis. Thus, in this study, an auomatic quadrilateral mesh generation and regeneration method using
arid-based approach is developed. The developed method comtains decision of grid size to generate ini-
tial mesh inside a two dimensional domain, clussification of boundary angles and inner boundary nodes
1o improve element qualities in case of concave domains. und boundary projection o construct the final
mesh,

Key words : Mctal Forming, Remeshing, Quadrilateral Mesh, Automatic Mesh (eneration
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Table 2. Remeshing data during compression at stepl

0™ remeshing 1st 2nd g £
No. nodes 455 658 625 i M&:
No. elements 408 597 562 (a) (b)
E . 1.221 1.335 Fig. 17. Density control (a) Ist order refinement, (b} 2nd
d . 1115 1.202 order refincment.
mx . 3.147 3.532
Do . 3205 3318
D , 0.569 0.7 i
Height . o . S
Reduction (%) < 21.31% 2131% 32.45% ey BEEERE ces ittt
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P Fig. 18. Overlapping between element side and dic
e surface at step2 (a) 10.65% compression, (b) the
final mesh (15.2%).
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e T (:gi
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(©) (d) Fig. 19. Local mesh refinement at step2.

Fig. 14. Automatic mesh generation process at first
remeshing. (a) input of a geometric data and
generation of a grid, (b) internal mesh generation,
(c) generated mesh before smoothing, (d) final
mesh after iterative smoothing.
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2 2.739E-01
3 4.092F-01
4 5.4445E-0)
3 6.798C-01

Fig. 15. Equivalent plastic strain at first remeshing period
of stepl (Maximum strain=8.151E-01, 21.31%
COMpression).
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Fig. 16. distribution at first remeshing period (=0.8) of step 1.
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Fig. 20. (a) Initial mesh of example 2, (b) Final mesh at the
end of forming of example 2.
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Table 3. Remeshing data of example 2

1* remeshing 2m 3«

No. nodes 1133 1406 1700
No. clements 1043 ~l_ 1304 1588
a C1.297 [.361
T a 1.206 1223
Uoin 2982 3.014
o 3.087 3.125
D 0.608 0.646
Process (%) 35.8% 89.3% 94.9%

{d)
Fig. 21. The distorted meshes of example 2. (a) 39.1%,
{b) 35.8%, (c) 89.3%. (d) 94.9% (process time
ratc).

(©) » {d)

Fig. 22. The regeneration maeshes of example 2. (a)
39.1%, (b) 55.8%. (c) 89.3%, (d) 94.9% (process
time rate).
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