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Abstract

In order to reduce the gas resistance of the high speed rotating disk and the impact and vibration
of internal structure in a hard disk drive (HDD), and improve the storage density and working
stability of a HDD, some kinds of gases with a low density are considered to fill inside a sealed HDD.
The filled-gas HDD has some advantages of a large capacity, energy saving and heat dissipation
performance. In an operating HDD, the flying characteristics of the slider, including the bearing
capacity W, the pressure center X; and Y., have an important effect on the working stability of the
HDD. In present paper, the effects of the gas physical properties filled inside the HDD, surface
roughness, disk rotational speed, flying height and pitch angle, on flying characteristics of the
slider, are studied. The results show that the W of the slider increases with the increase of the disk
rotational speed, the decrease of the flying height, the decrease of the pitch angle and the decrease
of proportion of helium gas in a mixed gas. The X. decreases with the increase of the disk rotation-
al speed, the increase of flying height, the decrease of the pitch angle. For different disk rotational
speed, flying height, pitch angle, and proportion of helium gas in a mixed gas, the Y. keeps almost
unchanged. For different direction of roughness (y), the roughness height (o) has different effect
on W, X.and Y..
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Figure 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 Eqgnation (8)
1. BR¥aMb

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
1306 <D <4.18 0.1148 1.3777
418<D<215 0.1615 1.1599
21.5<D <100 0.1663 1.0578
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Figure 2. lllustration of the control volume
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Table 2. The physical characteristic parameters for the mixed gas with different percentages of Helium
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Figure 3. Effects of physical properties of the mixed gas on
the flying characteristics of the slider
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Figure 4. Effects of roughness on the flying characteristics of the slider
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Figure 5. Effects of disk rotating speeds on the flying characteristics of the slider
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characteristics of the slider
6. RN AT EXHLSKIBR KITH AR
99 WAREN 1%


https://doi.org/10.12677/ijfd.2017.53011

WER %

JEAhax (8r)

0.24

— T T T T T T
80 90 100 110 120 130 140 150 160

DA (u rad)

Figure 7. Effects of different pitch angle on flying characte-
ristics of the slider
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