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Analysis for Unstable Phenomenon of
Rotating Discs Due to Head Interface

*Kyung-Hwa Rim’

Abstract

This paper presents the modeling, theoretical formulation, and stability analysis for a combined

system of a spinning disk and a head that contacts the disk. In the analytical model, head interface

is considered by a rotating mass-spring-damper system together with a frictional follower force on

the damped annular disks. The method of multiple scales is utilized to perform the stability analysis

that shows the existence of instability associated with parametric resonances. This instability can
be effectively stabilized by increasing the damping ratio of a disk.
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Fig. 1 Stationary disk with a rotating
mass-damper-spring.
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Table 1. Natural frequencies of a stationary disk
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Fig. 2 Regions of instability from single

mode resonance ; & & =0.001.
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Fig. 3 Regions of instability from combination
mode resonance ;& & =0.001.
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Fig. 4 Regions of instability from single
mode resonance ; € 6 =0.01
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Fig. 5 Regions of instability from combination
mode resonance ; & & =0.01.
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