Mechanical Engineering and Technology LB L2 5K, 2017, 6(3), 240-249 Hans )i
Published Online August 2017 in Hans. http://www.hanspub.org/journal/met

https://doi.org/10.12677/met.2017.63030

Effects of Materials and Geometric
Dimensions on the Flying Characteristics
of a Slider in Gas-Filled Hard Disk Drives

Tingyi Yang, Xue Bai*, Huilin Wang, Yuanyong Liu

School of Mechanical Engineering, Shandong University of Technology, Zibo Shandong
Email: "xuebai2014@sdut.edu.cn

Received: Jul. 21, 2017; accepted: Aug. 7", 2017; published: Aug. 14", 2017

Abstract

With increasing of the magnetic recording density in hard disk drives (HDDs), the flying height of
the slider is less than 10 nm. When a HDD is subjected to external shock loadings, the flying para-
meters of the slider, including the minimum flying height, the pitch angle, the roll angle, will
change over time. By solving the gas film lubrication equation in the head/disk interface and es-
tablishing a structural finite element model of a HDD system, effects of HDD cover materials, sus-
pension materials, disk materials, suspension thickness, disk thickness, on the flying characteris-
tics of the slider are studied in this paper. The results show that the disk materials and thick-
nesses have a less effect on the flying parameters of the slider, the effects of suspension materials
and thicknesses on the flying characteristics of the slider are obvious. The flying parameters of the
slider are changed least for a HDD with an ABS plastic cover among the studied different materials.
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B A5 R A A ST B BRSNSk B AT R AN, A BN T 10 PR [1] . AR TAR IS
Fedr, RSz A P RIARS), e PRSI S AR, oA TAEVERE, TR E R U
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BT TR AR JUART RS o s 4 8 52 i Ay T o SRR ) e [2] . B AT, [ 9 AMIF TN SR % 1)
HBEAT T SSRGS ANEUE RSN L. Shi SF[3]FFE T LSk BRI AL B . i1 A BEAE N Sk T R ) S
BN ASRFERIRE, JFH8 H ARSI BN N R Sh BIAMEI, K EEfl I R A f A R
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Figure 1. Head disk interface
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b iRshi, R AR BIAM . R R T A A A 45 R I RS R [16] [17] [18], ASSCEENL T —A
FERER A WESE . B RRh. RESkIEH. XS EALIE BROTEEBL(INE 2 BR), %A BRICHRANTE
Ansys/LS-Dyna H1 37,

TR RIE TR ISR S, TN B Rk B S R R (] L FTR), A SCE R Rk
TE B TR F7 50 A5 S50 R 70 BB v e S AN A B . RSk T B S A AT AT REAE A A b
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Table 1. Coefficients for different D in the LFR model
< 1. LFR A A[E D EXM MR

D Cy Cy

0.01<D<0.031 —159.9527 19.64363/Do
0.031<D<0.076 —45.97878 16.18521/D,
0.076 <D <0.165 —19.31806 14.20477/D,
0.165<D<0.368 —6.26909 12.15143/D,
0.368 <D < 0.687 —-1.85821 10.53179/D,
0.687 <D < 1.306 —0.04096 9.28421/Dy
1306<D<4.18 0.68849 8.26618/Dy

418<D<215 0.96904 6.95964/Dy

21.5<D<100 0.99786 6.34676/Dy

Figure 2. Structural finite element model of a hard disk drive
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Table 2. Materials of HDD covers, suspensions and disks

%2 WHEBRNE, BEAMEIHY

2R ops BMERE R GPa THRALE 2 5 (kg/mm?)
ABSHIE} 2.1 0.394 1.1x10°°
hhe e 73.1 0.33 27%x10°
il 88 0.29 8.1x10°
it 200 0.28 76x10°
=y ] 73.1 0.33 2.7x10°
] 88 0.29 81x10°
W 55 0.25 25x10°
Td A, }
HEE 70 0.33 28x10°
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Figure 3. Positions of the impact load acting to HDD cover
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Figure 4. Cover materials effects on flying characteristics of the slider
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Figure 5. Suspension materials effects on flying characteristics of the slider
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Figure 6. Disk materials effects on flying characteristics of the slider
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Figure 7. Disk thicknesses effects on flying characteristics of the slider
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Figure 8. Suspension thicknesses effects on flying characteristics of the slider
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