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This thesis is to study vibration and emitted sound of spindle motor for 3.5 inches hard disk drive. Since
the vibration that leads to the acoustic noise of fluid-dynamic bearing spindle motor in hard disk drive is
primarily caused by the eleétromagnetic excitation, the suitable method of modal testing for small motor is the
electrical excitation from electromagnetic force by the supplied sine-swept current which simulates the real
operating conditions. Once the electromagnetic excitation is applied, the vibration of motor’s structure is
expected to rise from the internal towards the external parts of the motor. The laser doppler vibrometer will then
be used to measure this vibration. It gives clear vibration results in the frequency range of 0-20 kHz. Furthermore,
the vibration of spindle motor from electromagnetic excitation occurred both from radial forces as well as
tangential forces is also studied. When the frequency response functions are compared with the sound spectrum of
the spindle motor while running at 7200 rpm, it is found that amplified sound peaks in the sound spectrum are
generated when the frequency of the electric current supplying to the motor is near the natural frequency of the
spindle motor. This is especially true at the frequency range of 14-20 kHz where the effects are even clearer as
the vibration’s stronger and the sound’s peaks are higher. Therefore, this research attempts to search for ways, as
part of the study, to reduce vibration and sound with the emphasis on reducing the vibration that is transferred
from the stator coil to the base of the motor. From the analysis of the friction model, it is found that the pressure
from press-fit is a main factor of vibration. The reduction in the interference fit reduces the transfer of vibration
from stator coil to motor’s base, especially at frequency range of 7-12 kHz. On the cher hand, it is found that the
relationship between the interference fit and emitted sound of the motor cannot be established because the other

factors than the interference fit are difficult to control.





