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Friction and Wear Characteristics of Fluid Bearing

for Spindle Motors
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Abstracts - Recently, fluid bearing have been studied to apply to spindle motors for

hard disk drive, printer and others. Since fluid bearing have excellent stiffness and

good load carrying capacity, the bearing proved to be suitable for those devices related

to computer industry. In this paper, the friction and wear characteristics of the bearing

were studied. The bearing appears good performance at a high temperature and high

wear resistance.
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Table 1 Bearing parameters
> &3 seanng Paramtes | 1errbone grooved
21 SA ol Number of groove 12
sAMIYg e mnHuolds 3 Fz Radial Clearance Sum, 7 um
SAEAL PN EE Zol} £YyH ¥ Groove Depth 6un (a)
Groove/ridge Ratio 111 (b: ©)
Groove Angle 25"
Shaft Diameter 3mm
Oil viscosity at 40C 8cSt, 12¢St
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Fig. 1 Geometry of herringbone-grooved

hydrodynamic bearing.
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Fig. 2 Configuration of bearing tester.
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Table 2 Bearing parameter for wear test

Bearing . Groove
material Clearance
Number depth
Phospho
# PO 7um 7.95um
Bronze
#2 Brass 7 wm 6.39um
#3, #4 Brass 8.75um 2.58um
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Table 3 Temperature variation of bearing surface
at room temperature

Temperature
Brass
5um 7 um
8cSt 29~-51T(+22) 20~47C(+18)
12¢St 29~53C(+24) 29~49°C(+20)

Table 4 Temperature variation of bearing surface
at high temperature

Temperature
Brass
Sum 7 im
8¢St 40~697T(+29) 40~68C(+28)
12¢St 40~70°C{+30) 40~69°C{(+29)




Table 5 Friction forces of heringbone-groove
hydrodynamic bearing due to load variation at
28,000rpm{0.05N ~ 1N}
RT=Room Temperature
HT=High Temperature

Brass Friction force, N
Radial clearance Sum Tum
Viscosity RT1 HT2 RT3 | HT4
0.165 | 0.083 | 0.107 | 0.04
0.178 | 0.083 | 0.125 | 0.058
8cSt
0.197 | 0.1 0.146 | 0.078
0.209 | 0.107 | 0.166 | 0.088
0.181 | 0.078 | 0.146 | 0.066
1265t 0.199 | 0.079 | 0.147 | 0.072
¢ 019 | 0.117 | 0.152 | 0.073
0.207 | 0.154 | 0.165 | 0.096
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Fig. 3 Friction forces of fluid bearing at various

conditions (8cSt).
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Fig. 4 Friction forces of fluid bearing at various
conditions {12cSt).
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(c) Radial clearance 7m, Viscosity 8¢St
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(d) Radial clearance 7m, Viscosity 12cSt

Fig. 5 Friction force and contact voitage of fluid
bearing due to load variation at 28,000rpm.
(Room Temperature, 29°C)
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(a) Radial clearance 5m, Viscosity 8cSt
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(b) Radial clearance 5/m, Viscosity 12¢St
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(d) Radial clearance 7m, Viscosity 12¢St

Fig. 6 Friction force and contact voltage of fluid
bearing due to load variation at 28,000rpm.
{High Temperature, 60C)
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Table 6 Wear quantity

Bearing Number

wear( x107g)

{ofl, rpm) top bottom
#1(9Cst, 35000rpm) 34 26
#2(9Cst, 35000rpm) 8.5 76
#3(9Cst, 35000rpm) 16.3 9.1
#4(12Cst, 35000rpm) 8.2 44
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