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Fig.1 Dynamic model of a flexible hub-beam system
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Fig.2 Photograph of experimental apparatus
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Fig.6 Variation of the non-dimensional
Fig.5 Frequency spectrum of the hub angle response 8 . . ,
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FREQUENCY CHARACTERISTICS AND
EXPERIMENT INVESTIGATION ON
A HUB-BEAM SYSTEM

YANG Hui HONG Jiazhen YU Zhengyue

(School of Civil Engineering and Mechanics, Shanghai Jiaotong University, Shanghai 200030)
Abstract

The frequency characteristics of a hub-beam system are investigated in this pa-
per. This rigid-flexible coupling system consists of a rigid hub, a flexible beam and
a torsional spring. A finite-element model for this system is derived and all the cou-
plings between the system rigid and flexible degrees of freedom are included. The
frequency characteristics of this system are related to two ratios: the ratio J’ of the
beam and rigid hub inertia, the ratio K’ of the torsional spring and beam bending
stiffness. The effects of two ratios on the system frequencies are analyzed by numer-
ical simulation and experimental test, respectively. The experiment is conducted
in a single-axis air-bearing testbed. Both the theoretical results and experimental
results show that the two ratios, i.e. K’ and J’, have significant influences on the
system frequency characteristics. The dominant frequency of this system in steady
responses can transit between the rigid and flexible frequencies in case of different
values of K’ and J'.

Key words Rigid-Flexible coupling system, Dynamics, Experiment, Flexible
beam, Frequency spectrum analysis
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