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ABSTRACT 

When constructing different rotary systems with high quality requirements one of the main problems that can arise is unwanted vibrations. It is very important to reduce vibrations in stabilized, as well as in other rotor’s motion regimes. Autoequalizers (automatic balancers) with balls, liquid and other constructive elements are widely used for the reduction of rotary system’s vibrations. In order to ensure the optimal location of balls in the balancer’s body, it is necessary to reduce the friction’s force to a minimum. This state could be achieved if the ball has one point contact with the body surface, thus the balancer’s body must have a toroidal shape with a circular cross-section. 
In experimental studies with real automatic balancers with a vertical axis of rotation was found that balls have different modes of motion, when the rotor rotates at the operating speed. In the balancing mode balls stop motionless in the balancer’s body opposite the unbalance [1]. In the second mode balls stable and continuously move in the balancer’s body and rotor vibrations increase. 
The case when ball moves continuously is experimentally realized in the spin research [2]. To ensure the working mode for the automatic balancer, experimentally was made a construction [3] where only operating mode is realized, it means that when rotor rotates the balls stop relative rotor’s body opposite the unbalance.

Taking into account the experimental centrifuge construction in SolidWorks program the ball automatic balancer’s model was designed which is shown in Figure 1. Using the program the ball’s motion in the toroidal shaped automatic balancer was investigated. 
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Fig.1. Automatic balancer’s model
The research results show that the ball cannot take a stationary place opposite rotor’s eccentricity and its center of mass is constantly fluctuating relative to the vertical axis in stationary XYZ coordinate system (see Figure 2.). The ball also continuously moves relative rotor’s center of mass (see Figure 3.).
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Fig.2. The movement of ball’s center of mass in the direction of Y axis
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Fig.3. The angle between the ball’s and rotor’s center of gravity
The calculation results show that the ball in the balancer with torus shaped body has at least two motion modes one of which is the operating mode, the other - superfluous mode. Increasing the coefficient of friction increases the chance to provide the working mode.
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