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Gravity and Angular Velocity Profile Effects on the Balancing Performance of an
Automatic Ball Balancer
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ABSTRACT

The balancing performance of an automatic ball balancer (ABB) in the vertical or horizontal position is studied in this paper.
Considering the effects of gravity and angular velocity profiles, a physical model for an ABB installed on the Jeffcott rotor is adopted.
The non-linear equations of motion for the rotor with ABB are derived by using Lagrange’s equation. Based on derived equations,
dynamic responses for the rotor are computed by using the generalized-o method. From the computed responses, the effects of
gravity and angular velocity profiles on the balancing performance are investigated. It is found that the rotor with ABB can be
balanced regardless of the gravity effect. It is also shown that a smooth velocity profile yields relatively smaller vibration amplitude

than a non-smooth velocity profile.
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Fig. 1 Jeffcott rotor with ABB in the vertical position
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Fig. 3 Time responses in the horizontal position when
@ = 1000 rad/s: (a) the radial displacement of the rotor
without ABB; (b) the radial displacement with ABB;
and (c) the ball position of ABB
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Fig. 4 Time responses in the vertical position when
w = 1000 rad/s: (a) the radial displacement of the rotor
without ABB; (b) the radial displacement with ABB;
and (c) the ball position of ABB
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Fig. 5 Time responses in the XY coordinate system
when the rotor with ABB is in the vertical position and
@ =1000 rad/s: (a) the displacement in the X direction;
and (b) the displacement in the Y direction.
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Fig. 7 Radial displacements of the rotor with ABB in
the horizontal position: (a) for the constant velocity
profile; (b) for the ramped velocity profile; and (c) for
the smooth velocity profile.
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Fig. 8 Radial displacements of the rotor with ABB in
the vertical position: (a) for the constant velocity
profile; (b) for the ramped velocity profile; and (c) for
the smooth velocity profile.
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