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Effects on TMR and Airflow in HDD Cavity due to Disk Damper Shapes
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ABSTRACT

The recording density of a hard disk drive(HDD) has been increased so rapidly that the storage capacity of a
commercial HDD for the personal computer already reaches several hundred giga-bytes recently. Many technologies
related to the HDD, such as servo, media, actuator dynamics, thermo and fluid dynamics, etc. must be developed
together to realize higher recording density. Especially, airflow inside the HDD cavity has been concerned as the
rotational speed of the disk increases. Typical problem due to the airflow is the off-track vibration of a head stack
assembly(HSA) as the airflow collides with the E-block, suspensions, and sliders, i.e., the flow induced vibration(F1V).
This problem is one of the most significant sources of the track mis-registration(TMR) so that it must be resolved. In
this study, disk damper shape is modified to minimize the influence of airflow on the HSA. Modified disk dampers,
which change the flow field of the inside cavity of a HDD, show good effects not only on the disk vibration but also on
the off-track vibration of a HSA. Vibrations of E-block and slider have been measured with LDV and the airflow field
inside the HDD cavity has been analyzed with commercial CFD program to verify these effects.
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Fig. 1 Original shape and position of disk damper
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Fig. 2 HSA vibration measurement setup

Oft-Track Vibration of Stider for 7200RPM

: Spectral Dcnsi;y nl;;n‘lammcm
2,

' Iommmmmmmmmlm

Fraquency{Hz]

Fig. 3 Power spectrum of slider vibration at 7200rpm
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Fig. 4 Normalized amplitude of slider vibration
with and without disk damper at 7200rpm
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Fig. 6 Analysis area and boundary condition

Table. 1 Computational condition

Number of elements
Mesh type

Basic equation
Spatial differencing
Time advancement
Time step
Turbulence model

tem Specification
Disk diameter 95 mm
Rotational Speed 7200rpm
Analysis region 1 layer(between disks)

538,679(without damper case)
hexahedral mesh

3-D Navier-Stokes equation
2" order upwind
Unsteady(2™ order implicit)
2314x107s

Lérge-Eddy Simulation(LES)
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Fig. 7 Velocity distribution of upper, middle
and lower plane with and without disk damper
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Fig. 8 Definition of net force vibrating E-block
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Fig. 9 Fluctuation of net force vibrating E-block
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