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3D topology optimization of multiphase materials using
parametric level set method
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(Research Center for Wind Engineering and Engineering Vibration, Guangzhou University, Guangzhou 510006, China)

Abstract; Parametric level set topology optimization addresses numerical complexities associated with
traditional level set methods. Since topological optimization using level sets requires introducing more
advanced functions to construct topological models, most research on parametric level set topology op-
timization has been limited to two dimensions. This article extends the foundation of two-dimensional
parametric level set topology optimization to three dimensions. By incorporating the concept of point
clouds, it tackles the representation challenges of three-dimensional topological configurations. The
algorithm is validated through typical numerical examples involving cantilever beams and simply sup-
ported beams, demonstrating its ability to address issues that arise when introducing higher-dimension-
al functions in three-dimensional level sets. Additionally, the article discusses the application of the
SIMP (Solid Isotropic Material with Penalization) multi-material interpolation model for multi-material
topology optimization, providing valuable insights for further research in this field.
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