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A Study of the Relation Between the Natural Frequencies and Adhesive’s Properties in Pivot Bearing
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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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4 anuoa 2,240.00 0.30 203,300.00
5 upuNaNKIeIwal 620.00 0.25 193,000.00
6 ﬂaaﬂmmgfﬁ'q 620.00 0.25 193,000.00
7 unmsesgnifudiuly 469.00 0.30 200,000.00
g uwansesgniudiuuen 469.00 0.30 200,000.00
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HAYBINITANBIVDINITIATIZHMIANUANHUTYOIANDFTTUMANDAUTAYEIN12g3 TU Pivot
Bearing TaeTin1s1sunlasuauiianisnmenimvesniagd 1aun aranumiia tazainnuaaesumiz 91nn1s
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A o a o o 9 A A

1WeMIAATIZHIUUTIa0d8 FE Tasmsilasunilasnnumiia (D =10,000, 20,000, 30,000, 40,000,
50,000 1182 60,000) HazANNANTUNIZ (SG =1.12, 1.13, 1.14, 1.15, 1.16 oz 1.17) 92 1AAIANUDFITNIA 6

9 ! H 1 1

Tvuausnuosaianumians 6 mia lndiResnudon/dsuainusunz a15199 4 udamInNUDFITUA

f?mi”ummwﬁﬂ(l)): 20,000 cpsuathmmdwii’uww(SG) =1.12, 1.13, 1.14, 1.15, 1.16 uag 1.17 uag
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gﬂ Polynomial of degree n aatgasluaumsi 1

f(x,y) :4342+(—1.176 *10’5)x+36.81y (1
Tagit f (X, y)=manuasssued ( f ) fnie Bz
X =annuniia (D) Uniie cps (centipoises)

y =aanuandune (SG)

A ' = ad v d' ' A ' 1o
319N 4 ‘ﬂ1ﬂ’J"Illﬂ‘ﬁ'iﬁﬁJGlfWW]“Vﬂllﬂﬁ]1ﬂﬂ1ilﬂaﬂullﬂa\1ﬂ1ﬂ’l1ﬂﬁuﬂ (D) =20,000 cps LAZAINIUDNIUN

(SG)=1.12,1.13, 1.14, 1.15, 1.16 az 1.17

ANNNDTITUIA (Hz) D L =20,000 cps

Mode
SG=1.12 SG=1.13 SG=1.14 SG=1.15 SG=1.16 SG=1.17
Ist 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




M1 5 MANUDTITNNAT T UANNEIT UM (SG ) =1.12 wazaNunia (D) = 10,000, 20,000, 30,000,

40,000, 50,000 1A% 60,000 cps

MANUDTITHING (Hz) 110 SG=1.12

Mode
L =10,000 U =20,000 U =30,000 U =40,000 L =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

31519 Mode Shape 409170 1W/%8U 6 Truausnuaasluas i 6 Weaianumila (V) =20,000 cps
' Voo ' 2 . { g
1ag AANNDNIUNIE (SG ) = 1.17 3NUN 5 Irinausniilu Bending Mode itaz Tvuaf 6 111 Sway Mode
Bending Mode 19 Tnuanimsauuuuaaluiuinu z

Sway Mode A9 Tnuanimsauluszuny X-y
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A ' A ' 3| A <9
ANuBaY U 1312.5-1480.2 Hz uag Tvuah 6 31519 Twuaiilu Sway Mode fio Tvuantimsauluszuiy X-y
Taslinnudegluaig 4380.9-4389.7 Hz  inmsulasumanunilanazainnuasdume wun lilinaodiad]
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