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An Approach of Shape Optimum Design of Thin Shell Structure
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XiluZHAO, Fuji Technical Research Inc., Tenno-cho, Hodogaya-ku, Yokohama
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In this paper, we consider the thin shell structure with 3-dimensional complicated shape to be a research object, and deal with an
improvement of the static and dynamic mechanical characteristics of 3-dimensional shell structure into the purpose of optimum
design. For optimization of 3-dimensional structure shape parameter, in order to treat defining and changing geometrical shape of
shell structure effectively, we applied the shape optimization technique that used the basis vector method. Finally, we calculated some
shape optimization result of 3-dimensional thin shell structures, what verified validity of the method, which it proposed in this paper.
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(a) Original Shape (b) Basis Shape 1
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(c) Basis Shape 2 (d) Basis Shape 3
Fig.1 An example of original and basis shapes
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Electric fan plate and vibration analysis model

Fig2.



Table.1 Optimal Coefficients of Basis Vector

Weight
Coefficient X1 X2 X3 x4 X5
Optimal | ) ye3 | 0.275 | 0.108 | 0.057 | 0.131
Value
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Fig.4 An optimal shape of electric fan plate
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Fig.5 A connector plate and analysis model

Fig.6 Basis Vectors of connector plate
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(a) Original shape (b) Optimal shape

Fig.7 Shape and stress change of connector plate
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Fig.8 FEM Mesh and Design Variables of Rear Floor

Table.2 Comparison of Initial and Optimum Results

Initial Structure Optimum Structure
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(c). A width=1.27mm
A high=1.49mm
Fig.9 Change of Initial and Optimal Rear Floor Shape

(d). A width=0.85mm
A high=1.00mm
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