LA eR52835 %) A 54H A 2%, pp. 163~168, 1995.

B A AR A7 A

A Study on Selection for the Rotating Speeds of Spindle Motors
to Stabilize Computer Hard Disks
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ABSTRACT

A criterion for the selection of spindle motor speeds in a hard disk drive (HDD) is investigated to
guarantee stability and reduce nonrepeatable runout of a spining disk. Since the natural frequencies of
the spining disk and the forced frequencies generated from the spindle motor depend on the rotating
speed, careful consideration should be taken to avoid the resonance between the disk and motor. To do
this, the natural frequencies of the spining disk are calculated and they are compared with the forced
frequencies from the spindle motor.
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Table 1 Comparison of natural frequencies (rad/s)
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Table 2 Comparison of critical speeds (Hz)

©, 2) ©,3) ©, 4

Hutton® 114.46 114.46 136.55
New 116.35 114.28 140.59
Difference(%) 1.65 0.16 2.96

Table 3 Dimensions and material properties of the disk

Dimensions of the disk

Material properties of the disk

Inner radius:a=0.0165m
Outer radius: b=0.0475 m
Thickness : h=0.0008 m

Mass density : p=2700 kg/m?
Young’s modulus : E=70.0 x 10° N/m?
Poisson’s ratio: y=0.33
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Fig. 2 Natural frequencies of the disk and the forced frequencies from the bearing and spindle motor (solid line : natural
frequency of the rotating disk, dotted line : forced frequency from the bearing, broken line: forced frequency
from the spindle motor)
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