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The study of vibration that effects acoustic noise of spindle motors

in harddisk drives using electrical excitation
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Abstract

This article is to study the vibration that effects acoustic
noise of fluid dynamic bearing (FDB) spindle motors in hard disk
drives. The tests are performed by using an electrical excitation
to determine the frequency response functions (FRF) as well as
the natural frequencies of motor structure. When the excitation
frequency is coincident with the motor's natural frequency,
unusual high amplitude in vibration occurs. In addition, it is found
that vibration is also a function of the orientation angle between
pole and slot. By measuring the vibration while the rotor is
rotated by hand, the direction of force that is responsible for each
natural frequency of motor can be identified. Moreover, since the
tested motors are symmetric, i.e. every 30 degrees of the
orientation angle between pole and slot will ideally give a similar
vibration test result. Finally, the acoustic noise spectrum obtained
from a spinning motor is also obtained for identifying the vibro-
acoustic modes where the coincidence of an excitation frequency
and a resonance frequency causes a high peak in the noise

spectrum.
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