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A Finite Element Mesh Generation for a 3D Structure Based on Solid and Shell Parts Combined
Mitsuteru YASHIKI

An automatic mesh generation method for a 3D structure based on solid and shell parts combined:
The geometry of a 3D structure is created from solid and shell parts combined. For solid or shell
parts, mapped or frontal method is applied depending on the geometry to generate solid and shell
elements. Element meshes for solid and shell parts are connected between parts by constraint

equations. Some applications are demonstrated.
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(a) Three solid parts combined (b)Solid and shell parts
combined
Fig.1 Solid structures made of solid and shell parts
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(2) Geometry of a curved  (h)Solid mesh
pentahedron
Fig.2 Mesh generation by the generalized mapped
method 5

Sl . o
(a) A solid structure (b) Solid mesh
expressed by 11 surfaces

Fig.3 Mesh generation by the frontal method
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(a) A curved shell structure (b) Shell mesh
Fig.4 Mesh generation by the frontal method for a

shell part
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Fig.5 Connecting solid mesh between two solid
parts
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Fig.6 A solid structure with 2 solid parts combined



Fig.7 Finite element mesh (non-conformed)

Table.1 Comparison between conformed and
non-conformed mesh

Non-conformed [Non-conformed |Conformed
mesh mesh mesh
B1 BL/A) B2 (B2/A) A
Partl mesh 3x3x%x3 4x4x4 3x3x%x3
Part2 mesh 2x2x17 3x3x14 1x1x11
Displacement| .o 4345 (1.00) | -0.0338 (0.97) | -0.0345
[mm]
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(c)Displacement

(d) Stress Z
Fig.8 A crankshaft for one cylinder
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(2)Geometry



(b)Solid mesh
Fig.9 A crankshaft for 4 cylinders
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(b) Solid and shell elements generated
Fig.10 Turbine blades
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(b)Solid and Shell elements generated
Fig.11 Turbine blower
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