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ABSTRACT

Vibration reduction of an optical disk » drive is achieved by an automatic ball balancer
and dynamic behaviors of the drive are studied by theoretical approaches. Using
Lagrange's equation, we derive nonlinear equations of motion for a non-autonomous
system with respect to the rectangular coordinate. To investigate the dynamic stability of
the system in the neighborhood of equilibrium positions, the Floquét theory is applied to
the perturbed equations, On the other hand, time responses are computed by an explicit
time integration method. We also investigate the effects of mass center and the position
of the ABB on the dynamic behaviors of the system.
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feeding deck of an optical disk drive
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Fig. 2 Vibration model of the system
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Table 1 Material properties and dimensions of the

system
Variables Values Variables Values

Mg 0.1604 kg c 1.14935 kg/s

Mg 0.0398 kg k 16.596 N/cm

m 4.30715e-4 kg D 0.000005 kg

Igp 3413 kg-cm® Xp -0.225 cm

Igs 427582 kg-an’ Yr 09 cm

R 1.46625 cm Xs -0125 cm

£ 2.51256e-2 cm Ys 3’.9 cm

n 2 a 5725 cm

b 58 cm
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