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Dynamic Modeling of Large Flexible Structures with Force

Feedback under Basic Excitation”

Li Wei’ Du Dong Zhou Xubin Feng Yanjun
(Shanghai Institute of Satellite Engineering, Shanghai 201109, China)

Abstract Taking the central rigid body and flexible beam as examples, the dynamic modeling of the rig-
id-flexible coupling system lacking a strong component of mass and inertia is studied in this paper. The
simulation results show that the established model can explain the cause of the dynamic stiffening phe-
nomenon and calculate the system frequency at different rotating speeds, which can accurately explain
the dynamic stiffening phenomenon of the rigid-flexible coupling system. At the same time, considering
the translational motion of the central rigid body, the influence of the mass and inertia of the rigid body

on the attitude angular vibration frequency of the system after maneuvering is obtained.

Key words flexible spacecraft, dynamic stiffening, central rigid body, flexible beam, central rig-

id body translation
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Fig. 1 Schematic diagram of the central rigid body

spacecraft model
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Fig. 2 Diagram of the coupling relationship of the three systems
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Fig. 3 Dynamic model of rigid-flexible coupling of a simple beam
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Y Frequency/Hz
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Table 3 First-order frequencies of lateral vibrations of
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Y Frequency/Hz
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Table 4 The influence of the mass and inertia of the central
rigid body on the attitude angular vibration frequency

m, kg I /kg. m’ Simulation Theory
Frequency/Hz Frequency/Hz

270 300 0. 4808 0.4773
200 300 0.4811 0.4775
135 300 0. 4816 0.4780
80 300 0.4824 0.4790
20 300 0. 4897 0.4861
2 300 0.5523 0.5462
270 150 0. 4998 0.5008
270 100 0.5215 0.5231
270 30 0. 6483 0. 6545
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Table 5 The influence of the mass and inertia of the central
rigid body on the attitude angular vibration amplitude

m,/kg I/kg- m? Amplitude/rad
270 300 0.00125
135 300 0.00124
80 300 0.00123
2 300 0. 00065
270 150 0.00409
270 100 0.00763
270 30 0.02661
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