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Abstract

Dynamic behaviors are analyzed for an automatic ball balancer (ABB) with triple races, which is a device
to reduce the unbalanced mass of optical disk drives (ODD) such as CD-ROM or DVD drives. The nonlinear
equations of motion are derived by using Lagrange’s equations with the polar coordinate system. It is shown
that the polar coordinate system provides the complete stability analysis while the rectangular coordinate
system used in other previous studies has limitations on the stability analysis. For the stability analysis, the
equilibrium positions and the linearized perturbation equations are obtained by the perturbation method.
Based on the linearized equations, the stability of the system is analyzed around the equilibriurn positions;
furthermore, to confirm the stability, the time responses for the nonlinear equations of motion are computed
by using a time integration method and experimental analyses are performed. Theoretical and experimental
results show a superiority of the ABB with triple races.
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Fig. 19 Comparison of the vibration levels in the
tracking and focusing directions by the
unbalanced mass of the disc: (1) no unbalanced
mass; (b) 0.3g-cm; (c) 0.5g-cm; and (d)
0.7g-cm
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