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Particle Movement on the External Surface
of the Cone that Rotates Around the Vertical Axis
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The relative movement of a particle along the rough outer surface of a cone
rotating around a vertical axis with a given angular velocity is considered in the
article. Differential equations of the particle movement in projections on the axis
of a fixed coordinate system are received and solved by numerical methods. The
particle's initial velocity at the moment of contact with the surface of the cone
after falling from a certain height is considered. The relative trajectories of
particles sliding along the cone's surface and the absolute trajectories of its
movement towards the fixed coordinate system are constructed. Visualization of
other kinematic characteristics has also been made. The obtained formula allows
determining the limiting value of the angular velocity, which depends on the angle
of inclination of the generatrices, the coefficient of friction, and the distance from
the vertex of the cone to the particle. It is also valid for a flat disk for zero angles
of generatrices’ inclination.
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