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Dynamic Analysis of Flexible Body With
Definite Moving Attitude

YANG Yuan ming"?, ZHANG Wei’, SONG Tian_xia', CHEN Chuan_yao'
(1. College of Civil Engineering and Mechanics, Huazhong University of Science and Technology ,
Wuhan 430074, P. R. china;
2. Department of Civil Engineering, Nanyang Institute of Technology,
Henan Nanyang 473004, P.R .china)

Abstract: The nonlinear dynamic control equation of a flexible multi— body system with definite mow
ing atitude is discussed. The motion of the aircraft in space is regarded as known and the influence of
the flexible structural members in the aircraft on the motion and attitude of the aircraft is analyzed. By
means of a hypothetical mode, the deformation of flexible members is regarded as composed of the
line element vibration in the axial direction of rectangular coordinates in space. According to Kan€ s
method in dynamics, a dynamic equation is established, which contains the structural stiffness matrix
that represents the elastic deformation and the geometric stiffness matrix that represents the nonlinear
deformation of the deformed body. Through simplification the dynamic equation of the influence of the
planar flexible body with a windsurfboard structure on the spacecraft motion is obtained. The numeri-
cal solution for this kind of equation can be realized by a computer.

Key words: flexible body; line element vibration; dynamic equation; Kan€ s method



