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Structural dynamics modification using non-matching substructure synthesis.
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ABSTRACT

For a large structure, substructure based SDM(structural dynamics modification) method is very effective to raise its dynamic
characteristics. Dividing into smaller substructures has a major advantage in the aspect of computation especially for getting
sensitivities, which are in the core of SDM process. But quite often, non-matching nodes problem occurs in the process of
synthesizing substructures. The reason is that, in general, each substructure is modelled separately, then later combined together to
form a entire structure model under interface constraint conditions. Without solving the non-matching nodes problem, the
substructure based SDM can not be processed. In this work, virtual node concept is introduced. Lagrange multipliers are used to
enforce the interface compatibility constraint. The governing equation of whole structure is derived using hybrid variational principle.
The eigenvalues of whole structure are calculated using determinant search method. The number of degrees of freedom of the
eigenvalue problem can be drastically reduced to just the number of interface degree of freedom. Thus, the eigenvalue sensitivities
can be easily calculated, and further SDM can be efficiently performed. Some numerical problems are tested to show the

effectiveness of handling non-matching nodes.
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Figure 1: Structure of Three Substructure Domain
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Figure 4: Layout of plate and beam stiffener
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Figure 5: Result of optimization
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