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Element Connectivity Based Topology Optimization
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Abstract

This paper studies the Element Connectivity Parameterization Method(ECP method) for topology optimization considering
dynamic compliance. The previous element density based topology optimization method interpolates Young’s modulus with respect
to design variables defined in each element for topology optimization. Despite its various applications, these element density based
methods suffer from numerical instabilities for nonlinear structure and multiphysics systems. To resolve these instabilities, recently
a new numerical method called the Element Connectivity Parameterization(ECP) Method was proposed. Unlike the existing design
methods, the ECP method optimizes the connectivities among plane or solid elements and it shows some advantages in topology
optimization for both nonlinear structure and multiphysics systems. In this study, the method was expanded for topology
optimization for the dynamic compliance by developing a way to model the mass matrix in the framework of the ECP method.

Keywords - element connectivity parameterization method, topology optimization, dynamic compliance
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