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Vibration Analysis and Active Absorber Design for a Multi-Body System

J. H. Oh(Mech. Engr. Dept. Yonsei Univ.), Y. J. Choi(Mech. Engr. Dept. Yonsei Univ.)

ABSTRACT

A general vibration phenomenon of a rigid-body supported by springs can be viewed as a small repetitive screw
displacement. From this view, a multi-directional vibration absorber can be designed by use of screw theory and transfer
matrix method. In this paper, the basic equations of motion for a multi-body system have been expressed in terms of screws
using transfer matrix method and a simple approach to the design of a multi-degrees-of-freedom absorber has been presented.
[n order to illustrate the methodology, an example for the design of a 2-DOF active absorber which is capable of absorbing
vibration of a rigid body excited by 3-DOF external force has been presented.
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Fig. | Two-body System
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Fig. 2 Modeling of a two body system



Table | properties of body 2

) 0.05m 0, 135° Q 50Hz

P- 0.035m 0, 30° m, 0.01kg

P 0.139m o, 60° J 0.1kgm’
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Fig. 3(a) Response of a body 1(x-axis)
(Thick line : absorber attached, thin line : no absorber)
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Fig. 3(b) Response of a body 1(y-axis)

Fig. 3(c) Response of a body 1(rotation)
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