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Representation of Dynamic
Stiffness Matrix with Orthogonal Polynomials
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Abstract

A modeling method is described to provide a smaller structural dynamic model which can be used
to compare finite element model of a structure with its experimental counterpart. A structural dynamic
model is assumed to be represented by dynamic stiffness matrix. To validate a finite element model,
it is often necessary to condense a large degrees of freedom (dofs) to a relatively small number of dofs.
For these purpose, static reduction techniques are widely used. However, errors in these techniques are
caused by neglecting frequency dependent terms in the functions relating slave dofs and master dofs.
An alternative method is proposed in this paper in which the frequency dependent terms are considered
by expressing the reduced dynamic stiffness matrix with orthogonal polynomials. The reduced model
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has finally a minimum set of dofs, such as sensors and excitation points and it is under the same
condition as the physical system. It is proposed that the reduced model can be derived from finite
element model. The procedure is applied to example structure and the results are discussed.
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Figure 1 Representation of mathematical models.
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