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The unbalancing is a destructive phenomenon and a major cause of undesired vibrations in
rotating machinery. One of the new methods used to reduce the imbalance is the implementation
of automatic dynamic ball balancer. In previous studies the dynamic behavior of automatic ball
balancer has been investigated. These studies indicate numerous advantages of automatic ball
balancer. However, the traditional automatic ball balancer has two major deficiencies: First, the
rotor vibration amplitude is larger than that of a rotor without an automatic ball balancer in
speeds below the first critical speed and, the second deficiency is that it has a limited stable region
of the perfect balancing configuration. In this paper, a new design of a three-ball automatic
balancer is introduced. The governing equations of motion are derived using the Lagrange's
equations, and the balanced stable region is obtained. It is shown that this type of automatic ball
balancer can prevent the vibrations of the rotor from increasing at the speed range below the first
critical speed. Moreover, the new type of balancer increases the balance stable region of the
system. Reducing the vibration amplitude in the mentioned range causes the lifetime of the
system to be increased. Moreover, increasing the balanced stable region allows the new design of
balancer to balance the systems with a wider range of parameters.
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Automatic ball balancer
transient state
Balanced stable region
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