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Abstract

In this paper, a projection method is introduced which is used in topology design optimization. In the projection method, each
active design variable is projected onto the design domain depending on the shape and size of the projection functions, and the finite
element under this projection receives a solid material. Furthermore, the size of the projection function defines the minimum length
scale of the structural members. Therefore, a designer can easily apply design constraints without complicated post-processing
procedure. In addition, the projection method can be combined with the homogenization theory, and applied to material design
problem for composite materials. Topology design optimization for the unit-cell of the periodic structures can maximize the effective
material properties, which yields the optimal material distribution with maximum bulk or shear moduli under a given volume fraction.
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Fig. 3 Various optimal topologies with minimum
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Fig. 4 Discrete object projection with (a) circular and
(b) rectangular type projection functions
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Fig. 5 Optimal topologies for composite materials
with (a) circular and (b)~(d) various rectangular
reinforced materials
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