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Lie Group Analysis Method for Structural Dynamic

Equation of Mechanical System

ZHENG Mingliang

(School of Mechanical Engineering and Automation, Zhejiang Sci-Tech University , Hangzhou 310018, China)

Abstract; To provide a new approach for the quantitative and qualitative analysis of dynamic characteristics of complex

mechanical systems, the modern Lie Group analysis method was introduced into the dynamic analysis of mechanical

structures in this paper. First, the conserved quantity form was obtained resulted in limited degree of freedom

mechanical vibration system under infinitesimal transformations by matrix decoupling technique ; secondly, the Lie point

symmetry using continuous mechanical structure of three-dimensional elastodynamic equation allowed the equations of the

series of group invariant solutions being constructed. The resulis show that the mechanical and dynamic phenomena can

be obtained by Lie Group analysis. The study can not only get exact solutions of mechanical vibration response, but also

provides an effective means of authentication for the numerical calculation.
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