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Abstract

A spherical object placed on a rotating disk demonstrates a complex motion. Such motion consists of
three stages including precession, spiral oscilation and slipping. In the first two stages, the motion of the
rolling object is the combination of two motions - the spiral motion with increasing radius and the center of

the spiral drifting towards the center of the rotating disk. The object slips when the radius increased to an
upper mit Ry -

We proposed a theoretical model including the coefficient of rolling friction 5 and the coefficient of

kinetic friction 4 . By the numerical analysis method, we found that the contact point between the rolling
object and the rotating disk 1s quasi-static.
By investigating the quasi-static motion of the rolling object, we discovered the maximum radius of the

9 5+1
47[2 f 2 i
disk

)2 and the frequency of such circular motion f

spiral orbit R, = which fyy 18

sphere — dl\k S+1°

the frequency of the rotating disk, ¢ 1s proportional to the moment of the inertia of the sphere.
In addition, we investigated the motion of the rolling object on an inclined rotating disk and rotating

conical disk. The motion has a horizontal drift which is perpendicular to the direction of the incline.
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