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Abstract

Dynamics of free spherical body in a rotating spherical shell with liquid under vibration perpendicular
to the axis of rotation and the movement of liquid in the spherical layer formed by the body and the
cavity are experimental studied. The body has lower density compared to the liquid and occupies a stable
position in the cavity center under the action of centrifugal force.

In [1] an excitation of average differential rotation of light core as a result of tidal oscillations caused by
external static field (in the experiment - the gravity field) is studied. The vibrational effect manifests itself
only in the resonance regions, where the intensive circular body vibrations are excited, which generate
the overrunning or lagging differential rotation of the body. The velocity of differential rotation (lagging
or advanced) is comparable to the speed of the cavity. Outside the resonance regions the body dynamics
is determined only by the gravity field and coincides with [1].

In the work a detailed study of the influence of vibration on the system is presented, depending on
the speed of the cavity rotation, the fluid viscosity, relative density and size of the core.

The additivity of different average vibrational effects (differential rotation speed), caused by vibra-
tions and the gravity field, is demonstrated. The resultant torque applied to the body is determined
by a superposition of different mechanisms of vibrational nature. It is shown that the intensity of the
differential rotation caused by vibration only is determined by the dimensionless vibration acceleration
and is described by a unique dependency for the advanced rotation and for lagging one.

Acknowledgements: the work is done in the frame of Strategic Development Program of PSHPU
(project 030-F) with partial support of Ministry of Education of Perm Region (project C26/625) and
Minobrnauki RF (task 2014/372).

References
1. V.G. Kozlov, N.V. Kozlov and S.V. Subbotin. Motion of fluid and a solid core in a spherical cavity

rotating in an external force field // Doklady Physics. 2014. V. 59. No 1. P. 40–44.

1

Paper ID: 25865
oral


