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Non-contact Vibration Suppression of a Rotating Flexible Disk

o, o)z, oPT”, &A™
Yo-Han Um, Ho-Ryul Lee, Sung-Ho Lee, and Yoon-Chul Rhim

Abstract

Current information storage devices read/write data on the rotating disk. The axial vibration of a rotating disk
should be suppressed for the successful operation of the device. Information storage devices widely used in these
days adopt relatively thick disk which is stiff enough to suppress axial vibration under allowable limit. However,
the thickness of the disk is going to be thinner and thinner as the small form factor of the devices is getting
preferred by the consumer. In this study, a stabilizer system, which is composed with 8 air bearings, is proposed for
suppressing the axial vibration of a 95um thick PC disk in a non-contacting manner. The performance of the
stabilizer system is simulated by numerical computation and then confirmed its results through a series of
experiment. A thin and flexible disk has various vibration modes when it rotates in high speed. The stabilizer
system generates positive as well as negative pressure due to the rotation of flexible disk so that the force due to the
pressure distribution pushes and pulls rotating disk in a non-contacting manner. The balance between positive and
negative pressure forces can be obtained by adjusting the area and the slope of the air bearing surface. The axial
vibration of the flexible disk of 120mm diameter is suppressed successfully from over 1000um to 30um peak-to-
peak value at the rotational speed of 5,000rpm.
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Fig. 4 Schematic of the fluid-disk model and coordinate
system
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Fig. 5 Flow chart for numerical simulation
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Table. 1 Analysis conditions

Initial Gap Size 500 (um)
Rotational Speed 5000(rpm)
Time Step 0.0003(sec)

o

(b) Bearing mesh

(a) Disk mesh
Fig. 6 Mesh generation of the fluid-disk system
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Fig. 7 Pressure distribution by numerical analysis
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Fig. 8 Disk vibration calculated by numerical analysis
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Fig. 9 Configuration of measurement system

(a) stabilizer (b) LASER spot
Fig. 10 Stabilizer with 8 air bearings and measuring spot
on disk surface

Fig. 11 Measurement system

BG7E Y&ad F A7 Q7Y Fo) oW
ojg] W} HA iz Aole As EA
of =23t tj2=9] AFo] AAFA FHisiv
ol LDV & t]jx=3¢] w3 AFFE P2t

42 ANEZn

¢ dzad 97 BT Fig 12(a)elA Ro|
= Hkgl o) 5000pm o2 A= Aol
Imm °]4 ZEFsv] o] AYPe] AE4E LDV 9
4 9 E 282 s AT F SHsEA B
gt o] | 57 2HleAE ol & AYINE
HAHE g2a oz HIANJ)W Hi} AFo)
Zastchrt A7) DA E g 4 2
Az 34 Fol TFE oFA HEA A
Fol F43 FEA A1}

Figure 12(b)= <+ 7]l <& A s+ d2=a7)
Ag71el &8 AFe] AAHNE W FrIwolg

YENYAAHES =28 /M 1A H2%. 2005 128

Fig. 12 (a) Free vibration without stabilizer,
(b) Vibration suppressed mode with stabilizer

Fig. 13 Stable mode of 'disk vvibration
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Fig. 14 Disk vibration measured with LDV
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