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High-resolution Multi-scale Topology Optimization Using FFT-based Homogenization
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Multi-scale topology optimization has been paid attention to in many engineering fields. However, its high compu-
tational cost prevents practical use. In this study, to solve this problem, we focus on the homogenization approach
using fast Fourier transform and develop a new optimization method with fast computing speed and low memory
requirement. By performing sample analyses, we demonstrate the validity and efficiency of the proposed method.
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Fig. 1 Boundary conditions of the macro structure
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Table 1 Unit cell resolution and number of elements

128
2097152

unit cell resolution 16 32 64
number of elements 4096 32768 262144

Table 2 Material parameters

phase—-A  phase-B

Young’s modulus (GPa) 1 100
Poisson’s ratio 0.3 0.3
volume fraction (%) 70 30

(a) FEM

(b) FFT
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Fig. 2 Optimizes topologies (resolution: 32, elements: 32768)
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Fig. 3 Relation between computational costs and resolution
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