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A c t i v e dampin g o f v ibr at i on s o f l a r g e-si ze st r u c t u r es.

K umakshev S. A .

A bst ract . Large-sized systems that carry a payload, usually concentrated at its end, are
subject to undesirable vibrat ions. The task of damping such vibrat ions is very relevant . The
art icle examines a similar mechanical system equipped with a special unit designed for act ive
vibrat ion damping. As a carrying mechanical system, a long beam is assumed, at the end of
which the payload is placed. Structures of this type are used, for example, in the composit ion of
spacecraft . In such devices, as a rule, the payload, in the form of equipment for remote sensing
of the Earth or telescopes for observing the stars, is carried out on a long rod. The mass of the
equipment exceeds the mass of the rod and such a design oscillate due to vibrat ions associated
with the act ivity of the spacecraft itself or due to the operat ion of the engines for orbit correct ion.
This leads to blurring of the images obtained from the equipment . To improve the image quality,
it isnecessary to ext inguish theseunwanted oscillat ionsof theequipment . It isproposed to do this
with a special device for act ive vibrat ion damping. It consists of a guide placed perpendicular
to the load-bearing beam at its end. Along this guide, under the act ion of an elect ric motor,
a damper of a certain mass moves. By moving the damper, it is possible to achieve damping of
vibrat ions of the beam with the equipment . To do this, you need to control the movement of
this vibrat ion damper. The control is based on linear feedback. Four parameters are taken into
account : the speed of the equipment and the damper, and the posit ion of the equipment and the
dampener. Depending on these parameters, the linear feedback coe" cients are formed in the law
of mot ion control of the damper. With some reasonable assumpt ions, the equat ions of mot ion of
such a mechanical system, including the control force, are writ ten out . This control force is to
be determined depending on the requirements for the t ransit ion process. One can suggest such a
requirement as maximizing the stability of the ent ire system during the transit ion process. Then,
analyzing the roots of the characterist ic polynomial, we can establish a relat ionship between the
feedback coe" cients, and then express the three coe" cients through the fourth. The choice of
this fourth coe" cient can be made for geometric reasons. Namely, assuming the symmetry of the
guide and, accordingly, the equality of the displacements of the dampener relat ive to the beam.
It turns out that with this control mode, the displacement of the dampener will be signiÞcant .




















