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The perturbation solution of frequencies and mode of
elastic structurein large overall motions

JIANG Li-zhong, LIUZhong-wu,YUZhi-wu

(College of Civil and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: The objective of this study isto obtain higher precision approximate solution of vibration frequencies and mode shapes of
elastic structure in large overall motions, which change with the large overall motions changing. Using the parametric perturbation
theory, the first and second perturbation formula of the frequencies and mode shapes of elastic structure in large overall motions are
obtained. A simple rotating cantilever beam model is used to demonstrate the feasibility of perturbation solution of vibration
frequencies and mode shape of this system. The coupled effect between the large over all motion and the frequencies and mode
shapes is successfully solved, and the discrete method with higher precision and high computational efficiency is provided for the
study of dynamics of flexible multibody system.
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