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An Analysis of Damping Coefficients for Capillary Type Orifices on a Curved
Stabilizer used in a High Speed Rotating Flexible Optical Disk System
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Abstract

In the last couple of years, the flexible optical disk(FOD) system that consists of a thin polycarbonate(PC) film of
95 um thick, a rigid stabilizer, and a high speed spindle motor has been spot-lighted as the next-generation optical
system for archival use of digital data. The air film between the rotating disk and stabilizer provides a means for
damping out the lateral disk vibrations. However, its damping-capability drops significantly as the rotational speed
of the disk exceeds a specific limit and, eventually, the disk vibration propagates inward causing the whole span of
the disk exhibits large vibration amplitudes. Based on the numerical simulations as well as the experimental results,
the present work aims to evaluate the damping coefficient of the air-film near the outer region of the disk where the
capillary type orifices are applied to the edge of the curved stabilizer.
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Fig. 1 A curved stabilizer with damping orifices
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Table 1 Simulation conditions

Mesh 10° Hex/Wedge, approx.
Turbulent model | Turbulent  k-¢
Analysis type Transient
Operating fluid Incompressible air
Viscosity 1.78*10" Pa-sec
Turbulence option | Shear Stress Transport
Boundary condition | Periodic condition
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Fig. 2 Comparison of damping coefficient for different
orifice diameter in simulation

3
2
i
0 -
4mm 5mm 6mm

w/o orifice

Damping Coefficient {x103kg/s]
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Fig. 4 Comparison of damping coefficient for different
orifice length in simulation
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Fig. 8 Comparison of damping coefficient and axial run-
out of the disk, disk displacement along the radial
direction for different orifice diameters
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