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Optimum Design of Fluid Film Bearings Used in Small Size Spindle Motor
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Fluid film lubricated dynamic bearings are commonly used for high speed revolutionary
equipments acting as rotating shaft support element. Among these equipments which use the
bearings as support elements, office automation equipment and IT related devices are widely use
the applied. Optimization of bearing parameters is effective to improve the performance of the
fluid film lubricated dynamic bearings since low noise and impact-proof characteristics are
essential requirements for these equipments. On the other hand, bearings for miniaturized
spindles are generally made by a mass production process which will eventually requires reduction
of production costs. In this paper, 2.5 inch HDD spindle motor using fluid film lubricated dynamic
bearings is used; sensitivity analysis that considered manufacturing error was conducted for
optimum design. As a result, the influence of bearing characteristic values upon the occurrence of

manufacturing error was clarified.
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(a) Shaft and bearing
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Fig.1 Journal bearing

Table 1 Bearing dimensions

(b) Groove and land cross-section

Case 1l Case 2
Clearance Cr [pum] 3.0+1.0 | 3.0x1.0
Groove depth & [um] 5.0 2.0~10.0
Bearing diameter D [mm] 3.2 3.2
Bearing width L [mm] 1.0~2.0 1.5
Groove angle o [deg] 25 25
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Fig.2 Statistical analysis
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