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Interior Eigenvalue Computation Using Algebraic Substructuring
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Abstract

Algebraic substructuring (AS) is a state—of-the-art method in eigenvalue computations, especially for large size problems, but,
originally, it was designed to calculate only the smallest eigenvalues. In this paper, an updated version of AS is proposed to
calculate the interior eigenvalues over a specified range by using a shift value, which is referred to as the shifted AS. Numerical
experiments demonstrate that the proposed method has better efficiency to compute numerous interior eigenvalues for the finite
element models of structural problems than a Lanczos-type method.
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Examples Description Finite Element Type D.O.F. nnz (K)
Door Inner panel of a car door 4 node shell 72,402 3,546,564
Wheel Wheel frame of a car 4 node shell 95,592 5,092,042
Blade Blade of a Turbine 4 node solid 37,755 1,381,671
Shaft Crankshaft of an engine 4 node solid 90,954 3,623,652
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