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A satellite or a spacecraft in its motion about the center of mass is affected by
the torques of forces of various physical natures. It is influenced by the
gravitational, aerodynamic torques, the torques due to the light pressure, and the
torques due to the motions of masses inside the body. These motions may have
various causes, for example, the presence of fluid in the cavities in the body (for
example, liquid fuel or oxidizer in the tanks of a rocket). Therefore, there is a
necessity to study the problems of the dynamics of bodies with cavities containing
a viscous fluid, to calculate the motion of spacecrafts about the center of mass, as
well as their orientation and stabilization. The mentioned torques, acting on the
body, are often relatively small and can be considered as perturbations. It is natural
to use the methods of small parameter to analyze the dynamics of rigid bodies
under the action of applied torques. We apply the Krylov — Bogolubov asymptotic
averaging method.

The problems of rigid body dynamics with cavities containing a viscous fluid
are significantly more difficult than in the case of an ideal fluid. An important
contribution to the solution of these problems has been made in [1]. These studies
showed that solving the problems of the dynamics of the rigid body with viscous
fluid in the cavity can be separated into two parts: the hydrodynamic and dynamic
ones, which represents a considerable simplification of the original problem. An
asymptotic solution was obtained describing the evolution of the motion of a body
having a cavity with a fluid of high viscosity over a long time interval.

The motion of a close to the dynamically spherical rigid body with a cavity
filled with a viscous fluid at a low Reynolds number was investigated in [2].
Qualitative and quantitative results of motion in a resistive medium of a nearly
dynamically spherical rigid body with a cavity containing fluid of high viscosity
were studied in [3]. In paper [4], the motion about the center of mass of a nearly
dynamically spherical rigid body with a cavity filled with a fluid of high viscosity
and subjected to constant body-fixed torques was considered.

We investigated the motion about its center of mass in a resistive medium of
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a nearly dynamically spherical rigid body with a cavity filled with a viscous fluid
at small Reynolds numbers, subjected to constant body-fixed torque which is
described by the system of differential equations, considering the asymptotic
approximation of the torquess of the viscous fluid in the cavity. The determination
of the motions of forces acting on the body from the side of the viscous fluid in the
cavity was proposed in [1]. We obtained the system of equations of motion in the
standard form which was refined in square approximation by a small parameter.
The Cauchy problem for a system determined after averaging was analyzed. The
evolution of the motion of a rigid body under the action of small internal and
external torques of forces is described by the solutions obtained as a result of
asymptotic, analytical, and numerical calculations over an infinite time interval.

These results made it possible to analyze the motions of artificial satellites
and celestial bodies under the influence of small internal and external torques.
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EBOJTIONISA PYXIB B CEPEJIOBHIII 3 OTOPOM I'TPOCTATA I JIEFO MOCTIMHAX
MOMEHTIB B 3B’13AHHUX 3 TIJIOM OCSX

Ha cynymnux abo xocmiunuii anapam y pyci 6i0HOCHO yeHmpa mac Oilomb MOMEHmMU CUul
pizHoi pizuunoi npupodu. e epagimayitini, aepoOuHaMIuHI MOMEHMU, A MAKOIC MOMEHMU,
00ymo6neni pyxom Oeskux mac ¢ mini. L[i momenmu € 8i0HOCHO MANUMU i MOXCYMb PO32Tisi-
damucs Ak 30ypenns. 3adaui OuHamiKu meepoo2o Mmina 3 NOPONCHUHAMU, WO MICMSAMb
8’513Ky piouny, ckiadaromo Oinbusi mpyoHowi, Hidic y 6unaoky ideanvuoi piounu. Pozensoa-
€MbCSL PYX BIOHOCHO YEHMPA MAC 8 Cepedosuwyi 3 ONOpoM ONU3bK020 00 OUHAMIYHO
cepuunozo meepo020 Mina 3 NOPOANCHUHOIO, 3ANOBHEHOIO 8 A3KOI0 PIOUHOI0 NpU MATUX
yucnax PeilinonvOca nio Oi€lo nocmitiHo20 MOMEHMY 6 36 S3aHUX 3 MIIOM OCAX, SAKUl
ONUCYEMBCS  CUCTNEMOIO  OUGhepenyiinux pIBHAHb 3 YPAXYBAHHAM 6 ACUMHMOMUYHOMY
HAOMUIICEHHI MOMEHmI8 Cuil 6 ’s3Koi piounu 6 nopodxchuni mina. Ompumano cucmemy
PI6HAHb PYXY 8 CIAHOapmHill hopmi, ymouHeny 8 KeaopamuiHOMy HAOAUNCEHHT 30 MATUM
napamempom. Ilpoananizosano 3adayy Kowi ons cucmemu, 8usHaueHoi nicis ycepeoHeHHs.
Esonroyin pyxy meepooco mina nio Oi€l0o makux SHYMPIWHIX i 306HIUHIX MOMEHMIE CUl
ONUCYEMBCS PO36 AZKAMU, OO0EPICAHUMU 8 Pe3VIbMAmi aACUMNMOMUYHUX, AHANTMUYHUX |
YUCENbHUX PO3PAXYHKIE HA HECKIHUEHHOM) THMepeai uacy.
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