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ABSTRACT

This research presents the results of a study into the influence of the adhesive used
in the pivot bearing assembly on the natural frequency of vibration of the Head Stack
Assembly (HSA) of a Hard Disk Drive (HDD). The study was divided into two parts.
Firstly the flow behavior of adhesive with different physical properties, such as viscosity
and specific gravity, was investigated using Computation Fluid Dynamics (CFD)
simulation. Secondly, the study then used Finite Element Analysis (FEA) techniques to
analyze the natural frequency of oscillation of the HSA when using the selected adhesive.
The first 6 natural frequencies were found. The first 5 modes are bending mode but the
6" mode is a sway mode. There is no significant different of natural frequency in each the first
5 modes but there is slightly different in the 6™ mode. The result of the analysis for the 6™

mode is a polynomial equation.
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LAWIBIU/ DB
. o 4 Density Volume Mass(piece) Total mass
aeu Za iece
[kg/m°’] [mm’] [mg] [mg]
1 UeANILaLnasesu 2.70 x 10°  3500.70 9.46 X 10° 1 9.46 X 10°
2 @5EARAMUUY 1.17 x 10°  5.98 7.00 1 7.00
3 @sfefaauas 1.17 x 10°  5.98 7.00 1 7.00
4 anuaa 7.81 x 10° 0.52 4.09 26 1.06 X 10°
5 UWAUNDNNIBLNED 8.00 X 10°  440.24 3.52 x 10° 1 3.52 x 10°
6 Ussnamuude 8.00 x 10°  440.90 3.53 X 10° 1 3.53 X 10°
7 wnusegnlueuly 747 x 100 27.72 2.07 X 10° 2 4.14 X 10°
8 umussnduauuen 7.47x10°  39.17 2.93 X 10° 2 5.85 X 10
IR 1.76 x 10*

a

m3Nd 3 antdinarasiaaildlumsmuneaianudsssundniiouussuuuinassuausy

AWMU/ e
. o 4 Tensile strength Passion Modulus of Elasticity
GRIZAT] ?a
(MPa) ratio (MPa)
1 LLaﬂ‘VIELE]LVIa%a']{N 310.00 0.33 68,900.00
2 #sdafamuuu 48.95 0.30 3,447.38
3 §s5HafamuaN 48.95 0.30 3,447.38
4 anuaa 2,240.00 0.30 203,300.00
5 UAUNBNKIBLNG) 620.00 0.25 193,000.00
6 ﬂaanmuuu‘%'q 620.00 0.25 193,000.00
7 mesmgﬂﬂuﬁ'ﬂﬂu 469.00 0.30 200,000.00
8 LLmusmgﬂTJuﬁ'muaﬂ 469.00 0.30 200,000.00
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AMANNDaIINTIR (Hz) Lia U =20,000 cps

Mode
SG=1.12 SG=113 SG=114 SG=1.15 SG=1.16 SG-=1.17
1st Mode 1312.5 1312.5 1312.5 1312.5 1312.5 1312.5
2nd Mode 1314.7 1314.7 1314.7 1314.7 1314.7 1314.7
3rd Mode 1474.8 1474.8 1474.8 1474.8 1474.8 1474.8
4th Mode 1475.7 1475.7 1475.7 1475.7 1475.8 1475.8
5th Mode 1480.2 1480.2 1480.2 1480.2 1480.2 1480.2
6th Mode 4383 4382.3 4383.4 4381.8 4383.7 4389.7
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M3 5 MANVDEITNNANUIUANNININE (SG) =1.12 UazANNHiLa (V) = 10,000, 20,000,

30,000, 40,000, 50,000 LLAZ 60,000 cps

AMANNDeIINTIR (Hz) i SG=1.12

Mode VU =10,000 7V =20,000 U =30,000 UV =40,000 UV =50,000 U =60,000
1st Mode 1312.5 1312.5 1312.5 1312.5 1312.5 1312.5
2nd Mode 1314.7 1314.7 1314.7 1314.7 1314.7 1314.7
3rd Mode 1474.8 1474.8 1474.8 1474.8 1474.8 1474.8
4th Mode 1475.7 1475.7 1475.8 1475.7 1475.8 1475.7
5th Mode 1480.2 1480.2 1480.2 1480.2 1480.2 1480.2
6th Mode 4383 4383 4383.9 4380.9 4383.2 4382
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317 6 waae3U319 Mode Shape 289113811/128u 6 Innausn laamnadudniia Total deformation
289 HSA

30.00 (mm)
15.00

30.00 (mm)
15.00

3131971uAN 1 (Bending Mode ) Yo uyu1101141 1

1ag 6 NANND 1312.5 Hz

30.00 (mm)
15.00

71U319T1ua%N 2 (Bending Mode ) Yy U110111 1

1A 6 NANND 1314.7 Hz

30.00 (mm)
15.00

31319 TMuAN 3 ( Bending Mode ) Y0319 U1781147 2

1ag 4 NANND 1474.8 Hz

{_—'
30.00 (mm) ®
15.00

31919 1%uAN 4 (Bending Mode ) YoYUHIB LN 2

1ag 4 NANUD 1475.8 Hz

30.00 (mm)
15.00

3151971uAN 5 ( Bending Mode ) YduyU1I101149 2

uag 4 MAND 14802 Hz

] v
31319 TMuAN 6 ( Sway Mode ) YBILVUWIBIUNA 5

112811 NAND 4389.7 Hz
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