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RESEARCH ON NEW MECHANICAL STRUCTURES
USING 3D STRUCTUAL OPTIMIZATION METHODS
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In topology optimization based on structural mechanics, the SIMP method is often used to
define the material density, and optimization is performed to maximize stiffness by imposing
area and other constraints. 3D structural optimization methods may be used to derive structures
with even greater degrees of freedom. In this paper, we first verify the accuracy of the finite
element method and the validity of the sensitivity analysis using the associated variable method,
using a cantilevered beam model. Topology optimization by mean compliance minimization is
performed on the chair model to maximize the stiffness. The SIMP method is used as the
characteristic function, the steepest descent method is used as the optimization method, and the
outer point penalty function method is applied to account for area constraints.
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Fig. 7. Grayscale area of optimized structure
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