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Optimal Topology Design of Structures and Ribs
Using Density Distribution

Jinpyung Chung* and Kunwoo Lee*

ABSTRACT

Optimal topology design is to search the optimal configuration of a structure which can be used as a
shape at the conceptual design stage. Our objective is to maximize the stiffness of the structures and ribs
under a material usage constraint. The density of each finite element is the design variable and its rela-
tionship with Young s modulus is expressed by quadratic form. The configuration is represented by the
entire density distribution, the structural analysis is performed by finite element method and the optimiza-
tion is performed by Feasible Direction Method. Feasible Direction Method can handle various problems
simultaneously, that is, multi-objectives and multi-constraints. Total computation time can be reduced by
the quadratic relationship between the density and the material property and fewer design variables than
Homogenization Method. Topology optimization technique developed in this research is applied to design
the shapes of the ribs.

Key Words: Topology Optimization($14 &8}, Density(2 %), Stiffness(%4)), Finite Element Method
(#8 82 7]18), Feasible Direction Method, Ribs(&]E.)
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Fig. 1 Topology Optimization Overview
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3.1 Canti-lever Beam
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Fig. 2 Feasible Design Domain of 2-D Canti-lever Beam
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Fig. 3 Convergence Characteristics of Objective and Constraint
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Fig. 4 Optimal Layouts of the Canti-lever Beam
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3.2 Bridge-like Frame
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Fig. 5 Feasible Design Domain of Bridge-like Frame
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Fig. 6 Optimal Layout of the Bridge-like Frame
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(b ) Optimal Layout of Plate
by Distributed Force

( a ) Optimal Layout of Plate
by Concentrated Force
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(d ) Optimal Layout of Plate Ribs
by Distributed Force

{ ¢ ) Optimal Layout of Plate Ribs
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Fig. 7 Optimal Layouts of Plates and Ribs
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3.4 TV 2| (Television Ribs)
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(a) Feasible Volume Domain

(b) Feasible Shell Domain

Fig. 8 Feasible Design Domain of Support Volume and
Shell Ribs
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Fig. 9 Optimal Layout of Support Volume in the Television

Q) A%, Penalty 3582 0012 352, 43
g 99 24 59 24 A4 AN Y5 378,
24 gos 74 244 79 AR B 630l
3

Fig. 10 Optimal Layout of Shell Ribs in the Television
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