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Disk Vibration Suppression with Air Bearing Concept

Ui-Gon Chei and Yoon-Chul Rhim**

Graduate School of Yonsei Univ,,

*School of 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 order to reduce the track mis-registration. In this work, we propose a simple inclined
air bearing (20 X 20 mm) system which is located very near to the rotating poly-carbonate disk, and investigate
suppressing effect for the disk vibration mode (0,0) both experimentally and numerically. We find dynamic stift-
ness and damping coefficients of air bearing and then apply those values to the disk vibration analysis. Numerical
results show about 10 percent difference comparing to the experimental results. Also we investigate the reduction
of disk vibration and power consumption with two different kinds of inclined bearing for the normal disk drive
system experimentally. We find inclined air bearing can reduce about 30 percents of the transverse disk vibration.

Key words — disk/spindle system, air bearing, vibration suppression, flexible disk, dynamic stiffness and damp-

ing coefficients.
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Fig. 1. Experimental setup.
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Fig. 2. Signal sensing point.
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Fig. 3. Bearing and disk vibration.
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Fig. 6. Displacement response and spectrum (I70, 5400
rpm).
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Fig. 7. Disk vibration spectrum and time trace with
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Table 1. Stiffness and damping coefficients for 170
(5400 rpm, a=20 mm)

Buin (mm) 200 150 120
k1 747TE+01 1.78E+02 3.49E+02
k2 1.69E+07 3.08E+07 4.99E+07
k3 9.92E+09 2.23E+10 5.94E+10
cl 6.09E-02 1.50E-01 2.95E-01
c2 0.00E+00 0 0
c3 5.08E+01 9.03E401 1.41E+02
c4 -3.37E+06  2.05E+07 7.22E+07
Bein (mim) 100 80 50
k1 6.02E+02 1.17E+03 4.67E+03
k2 7.50E+07 1.27E+08 4.52E+08
k3 1.42E+11 4.38E+11 5.38E+12
cl 5.10E-01 1.00E+00 4.07E+00
c2 0.00E+00 0.00E+00 1.00E-06
c3 2.03E+02 3.16E+02 7.90E+02
cd 1.89E+08 = 5.99E+08 7.17E+09
104 e
29 4 / /

/./ L —=— Experimental valutj

—e— Numeric value

Ratio of Amplitude
) !
\

03

T T T T
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Fig. 13. Comparison of experimental and numerical
results about peak value of mode (0,0).
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