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Topology Optimization using an Optimality Criteria Method

Aw s, M3
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ABSTRACT

Topology optimization has evolved into a very efficient concept design tool and has been
incorporated into design engineering processes in many industrial sectors. In recent years,
topology optimization has become the focus of structural design community and has been
rescarched and applied widely both in academia and industry. There are mainly two approaches
for topology optimization of contimmum structures; homogenization and density methods. The
homogenization method is to compule an optimal distrbution of microstructures in a given
design domain. The sizes of the micro-cavities are treated as design variables for the topology
optimization problem. The density method is to compute an optimal distribution of an isotropic
material, where the malerial densities are treated as design variables. In this paper, the density
method is used 1o formulate the topology optimization problem. This optimization problem is
solved by using an optimality crteria method. Several example problems are solved to show
the usefulness of the present approach.

Za 7|80 : Topology optimization($]4}3 2 3}), Optimality criteria method(H & Z ),

Sensitivity analysis(¥] 7 =3 41), Density method(2 =& <1)
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Table 1 Material Property

Material Steel
Young's Modulus(GPa) 210
Shear Modulus(GPa) 20
Poisson’s Ratio 0.3
Density(kg/m’) 7850
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Fig. 1 Initial design domain of the cantilever plate
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Fig. 2 Optimum topology design of the cantilever
plate
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Fig. 5 Initial design domain of the simple supported
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Fig. 6 Optimum topology design of simple supported
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Table 2 The algorithm using in optimization

Whole routine | Augmented Lagrange Multiplier

algorithm Method

Search direction

Broydon-Fletcher-Goldfarb-Shanno

detecting . .
variable metric method

algorithm

One-dimensional | Golden Section method followed

search algorithm by polynomial interpolation
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Fig. 9 Optimum topology design using mathematical
programming
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