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The Robust Design of HDD Spindle System Utilizing the Stability
of Fluid Dynamic Bearings
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Table 1 Major design parameters of FDBs

Initial model Proposed model

Upper journal :
Bearing width (mm) Lowerzj.:urnal : same
1.5
Radial clearance (um) 2.8 same
Width ratio of upper 1.2 0.8
journal bearing (um) /1.2 /1.6
Groove pattern Herringbone same
Number of grooves 8 same
Groove depth (um) 10 8
Groove angle (deg) 26 20
Rotating speed (rpm) 7200 same
£ 727 10°%-8 34°744], 8um FH 14p m 744,
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Table 2 Performances of HDD spindle systems

Performance Initial Proposed Difference
model model [%]
Stability [kg] 31.087 47.358 +52.34
Modal mode II 0.998 0.999 +0.15
damping mode 111 0.363 0.427 +17.85
ratio [-] mode v 0.454 0.485 +6.74
Table 3 Dynamic characteristics of FDBs
Component - Stiftness N Damping
Initial Proposed Initial Proposed
Translation [N/m] [Ns/m]
xx 6.10<10°  8.20x10°  3.28x10* 4.27x10*
W 3.83x10°  9.02<10°  3.09<10* 4.26x<10*
2z 1.64X10°  1.64%x10°  1.02X10°  1.20X10°
Angular [Nny/rad] [Nms/rad]
6.0,  422x10"  857x10" 2.74x10"  3.91x10"
0,0, 451x10' 8.15x10" 2.78<10" 3.83x10"
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Fig 1 Shock response of whirl radius of HDD spindle
systems
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