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Optimal Design for 3D Structure by Basis Vector Method
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In this paper, the basis vector method is applied to the optimization of 3D structure. It examined some
problems, such as: control of the inside substructure when the boundary form is changed; in connection with
the independence of basis vectors, and how to create the basis vector effectually. In the numerical example, it
carried out the validity of present methods by the result, which calculated optimization problem of structure.
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(d) Basis Vector 3

(c) Basis Vector 2

Fig.1 Original shape and basis vectors
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Fig.2 Control of inside form in basis vector method
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Fig.3 The new basis vector oy
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Fig.4 Coordinate transformation for create basis vector
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Fig. 5 A 3D plate assembly structure
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(a) Basis vector 1,2,3 at plate (A)
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(b) Basis vector 4,5,6 at plate (B)
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(c) Basis vector 7,8,9 at plate (C)
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(d) Basis vector 10,11,12 at plate (D)
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Fig. 6 Basis vector of 3D plate assembly structure
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Fig.12 Optimal shape for minimum stress

Fig.7 Optimal shape for minimum displacement
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Fig.13 Change of object stress

Fig.8 Change of object displacement
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Fig.14 Change of constrained weight
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Fig.9 Change of constrained weight
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Fig. 15 Change of constrained displacements
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Fig. 10 Change of constrained displacements
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Fig.16 Change of constrained stresses
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Fig.11 Change of constrained stresses
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