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Modeling and Analysis of a Coupled Rigid_
Flexible System

Hu Zhendong, Hong Jiazhen
( Department of Engineering Mechanics, Shanghai Jiaotong
University , Shanghai 200030, P R China)

Abstract: Corred predictions of the behavior of flexible bodies undergoing large rigid body motions
and small elastic vibrations is a subjed of major concern in the field of flexible nultibody system dy-
namics. Because of failing to account for the effeds of dynamic stiffening, conventional methods
based on the linear theories can lead to erroneous results in many practical applications. In this pa-
per, the idea of“ centrifugal potential field’ , which induced by large overall rotation is introduced, and
the motion equation of a coupled rigid flexible system by employing Hamilton s principle is estab-
lished. Based on this equation, first it is proved that the elastic motion of the system has periodic
property, then by using Frobenius' method its exact solution is obtained. The influences of large
overall rigid motion on the elastic vibration mode shape and frequency are analysed through the nw

merical examples.

Key words: coupled rigid flexible system; dynamic stiffening; rigid body motion; elastic vibration;
periodic property
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