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Disk Vibration Suppression with Air Bearing Concept

Ui-Gon Choi , Yoon-Chul Rhim*
Dept. of Mechanical Eng. Graduate School, Yonsei Univ.,
*School of Electrical & Mechanical Eng., Yonsei Univ.

Abstract - As the rotational speed and the track density are increased, the vibration of
disk/spindle system becomes critical issue. In this work, we propose a simple inclined air
bearing(20mmx20mm) system which is positioned very near to the rotating disk, especially
compact disc(CD) as a flexible disk, and we investigate suppressing effect about disk mode (0,0)
both experimentally and numerically. We find dynamic stiffness and damping coefficients of
bearing and apply to the disk vibration. The results show about 10 percent errors comparing to
the experimental results. Also we investigate experimentally the reduction of disk vibration and
power consumption with two different kinds of inclined bearing for normal disk drive system,
which has tray and cover. We find inclined air bearing can decrease about 30 percents of the
original disk vibration amplitude.
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Fig.3. Bearing and disk vibration
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Fig.5. Analytical model of system
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where,
C_(1),S,_ (r) : Time function

R, (r) : Space function

m : Nodal circle

n : Nodal diameter
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Table 1. Stiffness and damping coefficients
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