Topology Optimum Design
Using Chessboard Patterns Search Algorithm and Virtual Load
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Abstract

In this paper, topology optimization of structure subject to displacement constraints is carried out. In
order to deal with the structual topology optimization, chessboard patterns search algorithm and virtual
load are used. To reduce the time requiring for the sensitivity analysis of the displacement constraints,
another displacement field according to the virtual load is introduced. For simplicity, artificial material
model is used for the relation between effective stiffness modulus and density. The density redistribu-
tion method is used to remove the chessboard patterns. Some examples are studied and compared with
the examples that do not have displacement constraints. The results may show the reasonable topology
and volume reduction of the structure.
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Fig. 1 Penalty factor and Young’s modulus ratio
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Fig. 2 Chessboard patterns and patch of four elements
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Fig. 4 The model for the topology design
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Fig. 6 Optimum topology with displacement con-
straint
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Fig. 9 Optimum topology with displacement con-
straints

Fig. 10 Optimum topology with 45% volume con-
straint
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