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Abstract

A modified Lanczos method combined with a substructure analysis technique was used for calcula-
ting natural frequencies and mode shapes of large structural systems. The method does not require
generation and storage of stiffness and mass matrices of the entire structure. It only uses the
stiffness and mass matrices of each substucture. No approximating assumptions are required other
than the usual assumption of linear elastic system modelled by finite elements. Thus, natural freque-
ncies and mode shapes for the finite element model employed are the same as those with or
without the substructuring algorithm. To check the efficiency of the proposed method, first ten
natural frequencies and the corresponding mode shapes of an open truss helicopter tail-boom struc-
ture are calculated by using it.
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Table 1. Natural frequencies of helicopter
tail-boom structure

Natural frequency Natural frequency
(No.) (Hz)
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