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Investigating the Dynamics of Stodola—Green Rotor
Equipped with a Ball- Rod- Spring Autobalancer

R. Fathi Department of Mechanical engineering, University of Tabriz, Tabriz, Iran
M. Rezaee Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
Abstract

One of the methods for balancing rotating machinery with variable imbalance is the implementing of autobalancers (ABs).
According to the advantages of these ABs, the researchers have presented a new model of this AB named ball-rod-spring
autobalancer, to increase their efficiency. One of the main advantages of this new AB compared to the traditional one is the
reduction of the rotor vibration amplitude in the transient state. In previous studies, the performance of the Jeffcott planar rotor
equipped with ball-rod-spring AB has been examined. In practice due to various reasons, for rotor with imbalance, the out of plane
motions may occur. To this end, the aim of this paper is to analyze the capability of the ball-rod-spring AB in balancing of the
nonplanar Stodola—Green rotors in presence of gyroscopic effect. First, the nonlinear equations of motion of the Stodola—Green rotor
equipped with a new AB are extracted, and then the stable balance region of the system is extracted. Then, the vibration response of
the Stodola—Green rotor with a ball-rod-spring AB is acquired and compared with the Stodola—Green rotor equipped with a
traditional AB. The results show that ball-rod-spring AB is not only can balance the imbalanced rotor in the presence of the
gyroscopic effect, but also reduces the rotor vibrations in the transient region.

Keywords: Stodola—Green rotor, Ball- rod- spring autobalancer, Stability region, Vibration response, Gyroscopic effect, Euler
angles.
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