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Critical Speed and Flutter Instability of a Rotating Disk

in CD-ROM Drives

Kwan-Woo Park, Seung-Yop Lee

Abstract

As the disk rotation speed increases in information storage devices, aerodynamically excited disk
vibration is induced by airflow around the disk. This paper investigates theoretical and experimental
studies on the disk flutter instability in CD-ROM drives. The effect of airflow on the disk vibration
is modeled as the distributed damping and lift forces. By analyzing the eigenvalue problem of the
aero-elastic coupling model, we introduces a novel technique to predict the flutter speed by
comparing experimental natural frequencies with analytical ones of a disk rotating in vacuum. The
new method predicts that the vibration mode with two nodal diameters in a CD disk experiences

the first flutter instability at 12,000 rpm.
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Fig. 1 Schematic of a rotating disk
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Fig. 2 Schematic of experimental setup
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