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An Algorithm of Automatic 2D Quadrilateral Mesh Generation
with the Line Constrainis

Kim, I. I*¥, Lee, K. Y.**, Cho, D. Y*** and Kim, T. W.**

ABSTRACT

FEM (Finite Element Method) is a fundamental nwmerical analysis technique in wide spread use in
engineering application. As the solving time occupies small portion of entire FEM analysis time
because of development of hardware, the relative time to the whole analysts time to make mesh mod-
els 1s growing. In particular, in the case of stiffeners such as features attached to plate in ship structure,
the line constraints are imposed on mesh model together with other constraints such as holes. To auto-
matically generate two dimensional quadrifateral mesh with the line constraints, an algorithm is pro-
posed based on the constrained Delaunay trianguiation and Q-Morph algorithm in which the line
constraints are not considered. The performance of the proposed algorithin is evaluated. And some
numerical resvlts of our proposed algorithm are presented.

Key words : FEM, Quadrilateral Mesh, Line Constraint
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Table 1. Mesh quality criteria using average distortion

coellicient
Value of Description

B<0.36 Unacceplable
0.36<B<0.54 Marginal, bul acceptable
0.54<B<0.72 Good

52072 Excellent

Fig. 16. Example of applying proposcd algonthm to
simple model with 2 holes and one line consteaint
(a)(b) forming quadrilateral, (c) before smoothing,
(d) after smoothing (dashed line shows constraine).

Table 2. Average distortion coefficicnt of examples

Model Before smoothing] After smoothing
Fig. 16 0.533969 0.654108
Fig. 17 0.562550 0.736361
Fig. 18 0.523413 0.721393
Fig. 19 0416651 0.65

Lo"92} average distortion coefficient( 8 Y= AH-31%
. A7l B AAAIZRR 3k Distortion
coefficien( § )] 718} W= Helsin, o] o) A}z}
o] Z2o) thF} Criteria + Table 134 7t}

Fig. 16 1) Algz=A@AFA) shtet & 274
g 7 A g3t 3 A3elr). Fig, 16(a)=
front7} 18] AAE BHo|T Fig I6bys AR2Es)oh

3L CAD/CAMEE) =83 Algd A1 E 2003d 3¢

2 HHA front7} D25 5.

Fig. 16(c)s AIZEsh7t € 2501 Fg 16(d)s
smoothing® o139} 858 Lo 2

Z702 ZEsAl BEsHe AP 2 4] e
22 NG F Uk AR §3 Hr7h= Table 2
oA elgh 4= 9jr}

6. 78 O|X|(Example)

Fig. 16~19% Thekgh &2do)) didle] zIbd e
&0l A48 A= o)

Fig. 17& Owen?] 29 (Fig. 5)& Ul 3 AZks)
E Sz Axeldh WlR A48 AA Az
(advancing front tiangulation)”'S AFE3] THES

AZHE 27 Y49 R, Az} 988 R,

(a)
Fig. 17. Example of applying proposcd algorithm 1o
owen[31's model(Fig. 5). (a) initial triangulation,
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Fig. 18. Example of applying proposed algorithm to more
complex model with 2 holes and 6 line constraimts
{a}(b) forming quadrilateral, (¢) before sinoothing,
{d) alter smoothing (dashed line shows constraint).
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Fig. 19. Example of Applying proposed algorithm to ship
structure model (transverse bulkhead with full
boundary shape and simplified line constraints for
testing), (a) before smoothing, (b} after smoothing
(dashed line shows constraint),
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