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Dynamic Analysis of a Rotating Rigid- Flexible Coupled
Smart Structure With Large Deformations

HUANG Yong-an">, DENG Zi-chen"’, YAO Lin xiao'
(1. School of Mechanics, Civil Engneering and Architecture,
Northw estern Polytechnical University, Xi’ an 710072,P.R . China;
2. Schodl of Mechanical Science and Engneering, Huazhong University
of Science and Technology , Wuhan 430074, P. R. China;

3. State Key Laboratory of Structural Analysis of Industrial Equipment ,
Dalian University of Technology , Dalian 116024, P.R. China)

Abstract: Based on Hamiltor s principle, a new kind of fully coupled nonlinear dynamic model for a
rotating rigid flexible smart structure with a tip mass is proposed. The geometricaly nonlinear effects
of the axial, transverse displacement and rotation angle are considered by means of the first-order ap-
proximation coupling (FOAC) model theory, in which the large deformations and the centrifugal stiff
ening effeds are considered. Three kinds of systems are established respectively, which are a struc-
ture without piezoelectric layer, with piezoelectric layer in open circuit and closed circuit. Several
simulations based on simplified models are presented to show the differences in characteristics be-
tween structures with and without the tip mass, between smart beams in closed and open circuit, and
between the centrifugal effects in high speed rotating state or not. The last simulation calculates the
dynamic response of the structure subjected to externa eledrical loading.

Key words: multibody system; smart beam; finite element method;, large deformation



