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Automatic Generation of Shell Elements by Using Chordal Axis Transform
in 3D Structures
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Abstract.

Shell finite elements are widely used for the analysis of thin section objects such as sheet metal parts,
automobile bodies and et al. due to their computational efficiency. Since many of input data for finite element
analysis are given as solid models or triangulated surface models, one should extract midsurface information
from these input data initially and then construct shell meshes on the extracted midsurfaces. In this paper, a
method of generating shell elements on midsurfaces directly from input models have been proposed. In order
to construct shell meshes, the input models should be triangulated on surfaces first, and then tetrahedral
elements are generated by using an advancing front method, and finally mid shell surfaces are obtained from

Midsurface(5 # W), Mesh generation(2. 24 Ay 4d), Tetrahedral meshing(AFH A &

2§ 43), Shell elements( 2.4~), Packing loop operator(Z % F3X @ 3 ¥ o] H)

tetrahedral meshes. Some examples are given to demonstrate the efficiency of the proposed method.
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Fig. 2 Mid nodes and mid planes of tetrahedral elements

2.1 AMHA 249 MM
Al

FTHANAM Y 247 S A% Y A5
el 2dy gwo] AH7bstE EW(surface) B
deo] F 7 FHEvF ARRE 7 Aok WA Y
57 Y= 2P A5 7F xHe dia) Azt
el ogk W 84S S ¥ olg E

]

= APAA eas ST 74 39
AR o o iR (domain  decomposition)
G05 Apgstar, APEA 84 A= AR
7 7 (advancing front technique)”™2 Al-&-3+c}, 3h
H JHatart Azbstd R dll A9 e o
Abgsto] AMEAl S AE A A g

APAA 24 A FEHYE AEES St 7
Weko 2= 3k Fo @A4vk HAFEE dof g}
wepa AgEE 840 AVIE R How
Hop AA siglen, & A AREE A
A el oy F FH9 vl A2 44
< sk HA(digging) LA OB E ARE-SHA]
= stk o® <lE] WAlske @A o
t 79~ (pathological case)i™= AFHA QAWS
2] g FTHH s4aws A se 97

i (&

o

U o 1Y &
[k ox (2 1

ol ro[l il

s

2 3 & o] E] (packing loop operator)E 7l &3}
soAtt.
22 A o dd
Ao 42 APAA 84l diste] T
7 @HE ARk gk o]& el shute] AR
A 84 Aol Fal= W FelA 1 AFAA &
o] gl i) Sl Hi= we s, ok
Hol H= WHE S, 28lal gde] HeE W S
ojgfal g ejgitt,
22,1 Hel 2R/ ! WA Aot
% 2 A Rdo

IGES #2e] 9= et CAD #FdAtel uhebA
Hel Mex t2a, 23488 Wel sfgrh wol
A 2ol HBasiAar S, S, S & AA3H7] oy
AA= A97E loemm wde] WE BFshs 3
dEHAY AAEE

g3 7 Wow ERATh Bad

0=cos’'(n,-n,,) (1)

0 7k 7157t By Aow gE o5 2 B
07 71 B AW vE W oSy B SRS

701



2004

t} A7)A 7S g3 o= skgrh agla ®
e oW WAs ¥x3E A7 a4 7H7o
WA o] oz Aibsict
N;
A(S) = ) a(k) ()
k=1
AS)E +7E WA S 9 WA, N & BFE H
E3E A 849 Jlrolal, ak)e= AE &
20 WAoot
222 AMHEA Ao EH IXld wE 2F
aztehd gHes RdS 7 WoR EiFsta
HAS ALkt W & 7 APHA] 840l tiste
Aol %8k S, S, & ZAdoF 3} s A}
WAl 84a7F 7Ed dl e o] R We x

FE=AE AAstel Aol 2 we] ol
Fig. 3 c|M R wiep o] mel o4 7px 9] 4
s

o
=il
ro
aui

d) Case 4

5,(2) .
S.(2) )

.\ (1)
(2) S T “'j‘»‘/' 7
D X S,(1)
S,(2) 5
’ s@ L S(1
f) Case 6

Fig. 3 Cases of tetrahedral elements
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b) Constructed tetrahedral mesh

555
Sl
ESESSENSSSRNS

¢) Constructed shell mesh on midsurfaces
d) Mesh with all triangular elements
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Fig. 9 A bracket model with holes
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