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Automatic Generation of Quadrilateral Shell Elements on Sculptured Surfaces
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ABSTRACT

An algorithm for the automatic generation of quadrilateral shell elements on three-dimensional
sculptured surfaces has been developed, which 1s one of the key i1ssues in the finite element analy-
sis of structures with complex shapes such as automobile structures. Mesh generation on sculp-
tured surfaces 1s performed in three steps. First a sculptured surface i1s transformed to a projec-
tion plane, on which the loops are subdivided into subloops by using the best split lines, and with
the use of 6-node/8-node loop operators and a layer operator, quadrilateral fimte elements are
constructed on this plane. Finally, the constructed mesh 1s transformed back to the original sculp-
tured surfaces. The proposed mesh generation scheme 1s suited for the generation of non-uniform
meshes so that it can be effectively used when the desired mesh density is availlable. Sample mesh-
es are presented to demonstrate the versatility of the algorithm.

T8 7]=8-0 | Automatic Mesh Generation( 847 5484 ), Quadrilateral Shell Elements( A2+
4 8 4 ), Sculptured Surfaces( AHFZH )
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Fig.1 An example of a candidate split line
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Fig.2(a) An example of a B-Ir*ac:de loop opera-
tor

Fig.2(b) An example of an 8-node loop oper-
ator
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Fig.3 The algorithm for mesh generation on
a sculptured surface
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Fig.s Mesh generation on a sculptured sur-
face with four boundary curves.
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Fig.6 Projected area of a sculptured surface
with three boundary curves.
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Fig.7 Mesh generation on a sculptured sur-
face with four boundary curves.

Fio.8 An example of adjoining surfaces

which do not share common boundary
curve
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F1g.10  An automobile frame model construct-
ed with b2 loops for mesh generation
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Fig.13 Constructed mesh for an automobile
frame(no. of elements . 3189, no. of

nodes . 3294(4 - node), 9782(8 -
node) ).

Fig.12 a) A floor model constructed with 12
loops for mesh generation(4B-

gpline surfaces : 45-48 & 8 planes
r 41-44, 49-52).

Fig.14 A camcorder housing model con-
Fig.12' bh) Constructed mesh for a floor and structed 44 loops for mesh generation
rockers. (20 sculptured surfaces & 24 planes)
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FIg.15 Constructed mesh for a camcorder

housing(3111 4-node elements, 4707
nodes).

FI19.16  An automobile body constructed with
15 loops for mesh generation(

sculptured surfaces & 4 B-spline sur-
faces)
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Fig.17 Constructed mesh for an automobile
body(1319 4-node elements, 1460
nodes). |
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FIQ.18 Mesh for an automoble body con-

structed by I-DEAS SUPERTAB( 1400
4-node elements, 1541 nodes)
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