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ABSTRACT

Most of hard disk drives currently employ fluid dynamic bearing (FDB) for their rotor support. Stiffness of the FDB
is affected by many design factors such as bearing clearance, fluid viscosity, and rotational speed. For the high rotating
speed HDDs stiffness of the rotor is normally high enough to accomodate load disturbances. However small form factor
HDDs that are to be operated in low power consumption are often designed with low stiffness rotors. Although the low
stiffness rotor clearly benefits low power operation, it could damage the entire motor structure or head disk interface
even by a light mechanical load disturbance such as shock or vibration. In addition, since a single channel HDD does
not provide gram load equilibrium in axial direction, the rotor could be tilted and make a hard contact to stator. A
non-symmetric groove pattern could successfully compensate the tilted rotor angle during operation.
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Table 1 74 % 73] AlF

Radial BRG. | Upper Thrust| Lower Thrust
Ky x(N/mm) | 435E+03 - -
K yy(N/mm) | 7.38E+03 - -
K 77(N/mm) - 8.10E+01 259E+01
Cxx(Ns/mm)| 865E+00 - -
Cyy(Ns/mm)| 493E-02 - -
C32(Ns/mm) - 251E-01 - | 5.19E-02

B =%dA 243 HDD9 FDB 24d& Fighst Z2on
A8 FA A Z2aRg o)fdy 7 34 R 2 A
4 Table 13 20} o|2A 7& 24 & #4] AsE 4
£ 598 4 z2 o] &3t BFPH(Gram Load)
o AF JAZ9 7IgojAe AT A, Fig6st 2ol 3
HAZo) B=rt YXE 202 (Upper 8, Lower 4) 71&0l3
S 25 AU GFlEe 945 0 FAHo2RE 45.25mm)

Table 2 FDB A4 ¥4

Rotation Speed(rpm) 15,000
Radius of Shaft(mm) 1.75

Groove Angle(deg) 46

Num. of Groove 12

. Groove Ratio 1.0
Radial Groove Depth(mm) 0.006
Clearance(mm) 0.0035

Length(mm) 30

Groove Angle 20

Num. of Groove 16

Groove Ratio 1.0

Groove Depth(mm) 0.01

Thrust Axial Play(mm) 0.018
Upper Inner Radius(mm) 4.3

Outer Radius(mm) 52

Lower Inner Radius(mm) 2.2

QOuter Radius(mm) 2.9

Fig.5 FDB Parameters
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Table.3 Thrust BRG.91 $54 (Mth3 Groove)

Kzz(N/mm)| Czz(Ns/mm)
1 1.06E+01 3.05E-02
2 1.19E+01 3.04E-02
3 1.19E+01 3.08E-02
4 1L19E+01 3.00E-02
5 L19E+01 3.00E-02
6 1L19E+01 3.06E-02
1 1.08E+0L 3.27TE-02
8 1.80E+01 2.95E-02
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