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STUDY ON FREQUENCY CHARACTERISTICS OF RIGID-FLEXIBLE
COUPLING SYSTEM CONSIDERING GEOMETRIC

NONLINEARITY AND THERMAL EFFECT "

Cui Lin Liu Jinyang Hong Jiazhen
( Department of engineering mechanics, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract The rigid — flexible coupling dynamic characteristic of a rotating hub — beam system in a temperature
field was investigated. Considering geometric nonlinearity and thermal effect, based on the exact nonlinear strain
— displacement relationship, the rigid — flexible coupling dynamic equations of the hub — beam system were estab-
lished using virtual work principle and finite element method. Since the nonlinear stiffness matrices are related to
the high order terms of deformation, each element of the nonlinear stiffness matrices is expressed as the product of
generalized coordinate vectors and constant matrices. Simulation results show that, by using such formulation,
duplicated integration can be avoided and computational efficiency can be significantly improved. Furthermore,
the effect of geometric nonlinearity on rigid — flexible coupling dynamics in case of temperature increase was in-
vestigated. Spectrum analysis method was used to investigate the change of natural frequencies with the moment of

inertia of the hub and the temperature.

Key words geometric nonlinearity, thermal effect, rigid-flexible system
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