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Development of CAD System for Optimal Topology Design
using Density Distribution

Jinpyung Chung and Kunwoo Lee
Seoul National University, Department of Mechanical Design and Production Engineering,
Computer Aided Design and Analysis Lab.

ABSTRACT

Optimal topology design is to search the optimal layout of the structure which can be used for the shape of the

conceptual design stage. Our objective is to maximize the stiffness of the structure under a material usage
constraint. The density of each finite element is the design variable and its relationship with Young's modulus is
expressed by quadratic form. The shape is represented by the entire density distribution, the structural analysis is
performed by finite element method and the optimization is achieved by feasible direction method. Unlike
optimality criteria method, feasible direction method can handle various problems simultaneously. that is, multi-
objectives and multi-constraints. Total optimization time can be reduced by the approximation of the material

property and fewer design variables than homogenization method. Topology optimization is applied to design the

shape of ribs.
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