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Structural Dynamics Modification of Structures Having Non-Conforming Nodes
Using Component Mode Synthesis and Evolution Strategies Optimization
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ABSTRACT

Component Mode Synthesis (CMS) is a dynamic substructuring technique to get an approximate eigensolutions of
large degree-of-freedom structures divisible into several components. But, In practice, most of large structures are
modeled by different teams of engineers. and their respective finite element models often require different mesh
resolutions. As a result, the finite element substructure models can be non-conforming and/or incompatible. In this
work, A hybrid version of component mode synthesis using a localized lagrange multiplier to treat the
non-conforming mesh problem was derived. Evolution Strategies (ESs) is a stochastic numerical optimization
technique and has shown a robust performance for solving deterministic problems. An ESs conducts its search by
processing a population of solutions for an optimization problem based on principles from natural evolution. An
optimization example for raising the first natural frequency of a plate structure using beam stiffeners was presented
using hybrid component mode synthesis and robust evolution strategies (RES) optimization technique. In the
example, the design variables are the positions and lengths of beam stiffeners.
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