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Abstract

Topology optimization is applied to determine the layout of a structure whose eigenfrequency coincides with a
specified frequency. The topology optimization problem is formulated to minimize the difference between the structural
frequency and a given frequency using the homogenization method and the modified optimality criteria method. It turns
out that the value of a weighting factor in the updating scheme plays an important role to achieve both a suitable speed
and a stable convergence of an algorithm. Unlike a constant weighting factor in previous works, it is suggested that a
weight factor is varied during the iteration to control the amount of the frequency change. To substantiate the proposed
approach two-dimensional structural design problems are presented and the resulted topology layouts for the specified
eigenfrequency are compared to layouts for maximizing the corresponding eigenfrequency.
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(a) Optimal topology for the specified
eigenfrequency as 1 frequency 56Hz

(b) Optimal topology for the 1* frequency maximization
resulted in 56Hz %

Fig. Comparison of optimal topologies for the 1*
eigenfrequency of a structure



(a) Optimal topology for the specified
eigenfrequency as 1% frequency 200Hz

(b) Optimal topology for the 1* frequency
maximization resulted in 200Hz ¥

Fig. 10 Comparison of optimal topologies for the 2™
eigenfrequency of a structure
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