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Abstract. An important role in the operation of mine lifting devices is assigned to the process of interaction of
the rope with the pulley, during which it is possible to change the force of friction, slipping of the rope on the pulley
and violation of normal operation. Longitudinal, transverse and rotational vibrations, which occur in the rope system
and, therefore, in the masses, can have a significant effect on the friction between the surfaces of the rope pulleys.

On the basis of this, the article presents the system of differential equations of the mutually weighted spatial
oscillatory motion of the mine hoist as a three-mass system (ascending and descending shafts and pulleys) and the
methodology of its adoption. The system of equations can be reduced to motion of any complexity (linear, plane,
rotational).

For the purpose of studying the influence of oscillations on the sliding process, mathematical modeling is carried

out and the nature of the influence is shown in the form of a graphic solution.
Keywords: cable pulley; dynamic loading; mine lifting device; oscillations; sliding.
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