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Editors:

& Vitalli lvanov, Sumy State University, Ukraine

& [van Pavienko, Sumy State University, Ukraine
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Mtps://dsmie.sumdu edu uafschedule/proceedings. html,
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This research aims to investigate the transportation of a material particle by a
vertically placed auger limited by a cylindrical casing. The surfaces are coaxial.
When the auger rotates, the particle moves to the periphery and interacts with the
cylindrical casing. The particle simultaneously slides on both surfaces and rises in
absolute movement. Its relative motion is sliding along the periphery of the auger.
Differential equations of particle movement in projections on a moving coordinate
system that rotates with an auger were compiled. Numerical methods have solved
the equations, and graphs of kinematic characteristics were built. The limit value of
the rising angle for the helical line was found as the periphery of the auger. At such
a position, the rise of the particle stops at a given angular velocity of the auger. It
was found that the velocity of particle rising is influenced by constructive and
technological parameters. In particular, for a given radius of the cylindrical casing,
friction coefficients, and the edge angle of the auger, there is a minimum value of
the angular velocity of its rotation. Then the particle "sticks" and rotates together
with the auger, describing in absolute motion a circle on the inner surface of the
cylindrical casing.

Keywords: Material Particle, Frene Trihedron, Cylindrical Casing, Sliding Trajectory,
Transportation, Industrial Growth.

Corresponding author: Tatiana Volina ([~ tn.zaharova@ukr.net)
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|E'U'EEI"I SﬂUChEnszlm 0002-3342-8703]

Y AGH University of Science and Technology, 20, al. Mickiewicza, Krakow 30-059,
Paland

? Sumy State University, 2, Rymskogo-Korsakova St., Sumy 40007, Ukraine

Plain bearing systems are widely used in rotor systems due to their efficiency,
simplicity, long life, silent operation, low friction and wear, and in many cases, good
heat dissipation. Despite the fact that a significant number of research have been
published in the field of calculation and design of plain bearings, the proposed
mathematical models and methods for calculating the characteristics do not
consider the random changes of some geometric and operating parameters of
these complex systems. The thickness of the lubricating film, which is one of the
main operational parameters, is determined by the corresponding tolerances for
the manufacturing of parts and assembly of the machine and a random variable,
This work considers the effect of random changes in middle clearance and
eccentricity values on pressure distribution based on the Reynolds equation. It is
shown that the possible value of hydrodynamic force in such bearing can
substantially differ from calculated under the deterministic models,

Keywords: Plain Bearing, Random Parameters, Mean Value, Film Thickness,
Hydrodynamic Pressure, Industrial Growth, Process Innovation.

Corresponding author: Yuliia Tarasevych ([ jtaras@agh.edu.pl)
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