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Behavior Analysis and Empirical Relation for a
Flexible Disk with High Speed Rotation
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Ho-Ryul Lee and Yoon-Chul Rhim

Abstract

Organizations such as broadcasting stations and libraries which deal with huge amount of information require high-
capacity storage systems for archiving their materials and information. It is necessary and urgent for the storage people
to develop a compact, high capacity, and low-cost data storage systems. Even though the Blue-ray technology is
commercialized and now it is on the market, demand for the compact and low-cost system is still increasing. A flexible
disk system has been introduced recently to satisfy above mentioned requirements. The system uses multiple of thin
disks and is expected to achieve technical requirements. However, decreasing the disk thickness makes it difficult to
read and write data because it decreases the disk rigidity so that the transverse vibration of the rotating disk increases
easily due to both the interaction with surrounding air and the vibration characteristics of thin flexible disk itself, In this
study, flat-type stabilizer is proposed to suppress the transverse vibration of a 95um-thick polycarbonate disk.
Characteristics of disk vibration have been studied through the results of numerical analysis from the fluid mechanics
point of view. Numerical simulation is verified through the experiment by measuring the gap between the rotating disk
and the stationary flat stabilizer. The axial deflections of the disk are computed for various rotating speeds and reference
gap sizes and then a method of regression is applied to those data. As a result, an empirical relation is proposed for the
steady deformation shape of the rotating disk.
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Fig. 1 Application of the flexible disk system
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Fig. 2 Advantage of the flexible disk
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Table 1 Material properties of the flexible disk

Disk thickness (4) 0.095 mm
Inner diameter (7, ) 25 mm
Outer diameter (7, ) 120 mm
Elastic modulus ( E ) 2.5 GPa
Disk density ( o, ) 1200 kg/m’
Poisson’s ratio (v ) 0.23
. . AN
:‘ - v. 4 <N "'
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Fig. 3 The flat-type stabilizer
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Fig. 5 Definition of the reference gap
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Table 2 Simulation conditions

Fluid air
Reference gap 80/100/ 120 ym
Rotating speed 3,600/5,400/7,200 RPM

Time step 0.5 ps
Grid number (Disk) R-dir: 20, © -dir: 120

Grid number (Stabilizer) R-dir: 20, ©-dir: 120

-S00E-05
-5.25E-05

Fig. 7 Displacement of the disk at the steady-state
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Fig. 8 Axisymmetric displacement at steady-state
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Fig. 13 Displacement chart for the flexible disk
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