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Topology Optimization for Material Microstructures with Extreme Elastic Properties
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Abstract Based on the strain energy equivalent energy method, the equivalent elastic coefficient matrix of the
materials microstructure is to solve. With the goal of maximizing the one or several of the weighted combina-
tion of the leading diagonal elments in the equivalent elastic coefficient matrix, to the material's volume rate as
the constraint, the topology optimization model for the material microstructures with extreme elastic proper-
ties is constructed. The SIMP interpolation and optimality criteria method are used to solve the optimization
model; and then the sensitivity expression in the process of optimization solution is derived. Finally, the to-
pological configuration of material microstructures with extreme elastic properties is achieved. Some numeri-
cal example verifies the validity of the topology optimization model and algorithm.
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