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ABSTRACT

The combined rotational and translational dynamic vibration absorbers (DVA) with no dampers for

the beam vibration control can effectively isolate the vibration within the external excitation force

region. This paper investigates the damping efficacy for the combined rotational and translational dy-

namic vibration absorbers to impose some robustness to the DVA system for the excitation force fre-

quency variation. The beam is assumed to be subjected to a concentrated harmonic excitation force.

The solution to the problem is found based on Galerkin method.
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Fig. 1 Beam model with translational and rotational
dynamic vibration absorbers subject to a har-
monic point excitation
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Table 1 Material and geometrical properties of beam
and dynamic vibration absorbers

Notation Value
0 2710 kg/m®
A 6.25><10"°m*
Beam L 0.823 m
E 69GPa
I 3.255 <107 !
m, 0.007 kg
Translational DVA w, 63.7rad/s
G 0
J. 0.0007 kgm®
Rotational DVA w, 63.7rad/s
G 0
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Fig. 2 Vibration amplitudes along the beam with un-
damped sole translational and combined dy-
namic vibration absorbers at the excitation
frequency(63.7 rad/s)
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Fig. 3 Vibration amplitudes along the beam with un-
damped two translational and combined dy-
namic vibration absorbers at the excitation
frequency(63.7 rad/s)
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(a) Damped translational and undamped rotational
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Fig. 6 Mean square amplitudes of the unloaded re-
gion of the beam with damped dynamic vi-
bration absorbers
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