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STUDY ON DYNAMICAL FLYING CHARACTERISTICS OF SLDIER IN
HARD DISK DRIVES BY PERTURBATION METHOND

YANG Ting-yi , BAIl Xue

(School of Mechanical Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract: In an operational hard disk drive (HDD), a slider is flying over a rotational disk and the dynamical
flying characteristics of the slider have important effects on the performance of the HDD. By using the
perturbation method, the perturbation equations for the gas film stiffness and gas film damping of the slider are
derived, and the perturbation equations are numerically solved by the finite volume method (FVM). The gas film
stiffness matrix and gas film damping matrix are obtained with an initial perturbation condition. Based on the
dynamical equation of the slider, the effects of disturbance velocities, disturbance pitch angles and disturbance roll
angles on the dynamical flying characteristics of the slider, are studied. The study results show that the
perturbation velocities can cause the slider to move toward the disk, which increases the collision risk of the slider
with the disk. The increases of disturbance pitch angles and disturbance roll angles will increase the vibration
amplitudes of the flying parameters for the slider, and the disturbance angles are more likely to cause the vibration
of the slider.
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Fig.1 Interface of the slider and the disk in a hard disk drive
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Table 1 Constant coefficients a and b in Eqn.(2)

D a b

0.01<D<0.031 —26.6588 3.2739
0.031<D<0.076 —7.6631 2.6975
0.076<D<0.165 -3.2197 2.3675
0.165<D<0.368 -1.0449 2.0252
0.368<D<0.687 —-0.3097 1.7553
0.687<D<1.306 —0.0068 1.5474
1.306<D<4.18 0.1148 1.3777

4.18<D<215 0.1615 1.1599
21.5<D<100 0.1663 1.0578
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Fig.2 Illustration of the control volume
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Fig.3 The 3 DOF model of the slider
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Table 2 Comparisons of relative errors and compuatational time for different cases between the two methods
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Fig.6 Effects of disturbance pitch angles on the dynamical
flying characteristics of the slider
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flying characteristics of the slider
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