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A Study of Vibration Control of a Slender Structure Using a Multi-Degree-of-
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Abstract

A multi d.o.f robotic manipulator is considered for multi-axis vibration control of a slender structure,
using the concept of the flow source based v ibration control. In order not to cause the motion saturation of the
manipulator system, a hybrid dynamics associated with the flexible and desired manipulator error dynamics is
also modeled as the control object. It is numerically shown that the flexible vibrations and the base motions of
a test structure can be effectively controlled with the proposed hybrid dynamics.
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Fig. 1 Bending and torsion coupled flexible slender
structure by an asymmetric tip mass
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Table 1 The material and dimensional properties of the

test structure
Parameter Value Parameter Value
P 0373N/m L 1.03m
Elby 100.5 N-m EI b 042 El by
GJ 95.5 N-m e, 0.037m
ny 5.6 kg J, 0.16 kg-m"
J, 2.07e-3 kg-m” Jg 0.166 kg-m"
K 0.0125 a, 0.0128
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Fig. 2 Motion inputs to the flexible structure
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Fig. 3 Comparison of the measured and simulated
tip motions of the flexible structure
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