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Modal Parameter Sensitivity Analysis

Using Component Mode Synthesis Method

Kim H.J. and Park Y .S.

Abstract

A method, termed as the substructural sensitivity synthesis method, which utilizes the computational merits of the

component mode synthesis technique is proposed to calculate design sensitivity of modal parameters of

substructurally combined structures. In this method, the sensitivity analysis is combined with component mode

svnthesis technique. thus the degrees of freedom of a combined structure can be dramatically reduced. Free-interface

mode method including the residual attachment modes among the component mode synthesis methods is used to

calculate the modal sensitivity of the combined structure. For the design sensitivities of modal properties of structure,

the Nelson’s method. which is exact solving method is used. It is shown that the modal sensitivities of the entire

structure can be obtained by synthesizing the substructural modal data, and the sensitivities of the modal data about

the design variables of modifiable substructure. Using the proposed method, the final degrees of freedoms of entire

structure can be remarkably reduced 1o calculate the modal parameter sensitivities. With a structure composed of

beams and plates. as an example, the sensitivitics of the eigenvalues and eigenvectors obtained by this proposed

method were compared with the exact solutions in terms of accuracy.
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