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A Study on Reduction of Sound Noise Induced by Disk Rotation
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S - At AL AR oGP
I. S. Song, G. S. Park, H. H. Choi, S. K. Kim and S. Y. Lee
(19983 129 28¢ HS : 19993 69 29 HAIER)

Key Words : Flow Induced Sound(f# #2 £4-&), Flow Induced Vibration(+# % Z2), Rotating
Disk(3 3 ©lXZ=), Sound Pressure Level(=% #¥), Sound Intensity(& 73%), Disk
Vibration(tl£~3 %), Optical Disk Drives(% ©iA3a = &tolH), Fluid-Structure Inter-
action(Fr#A-F+Z& 43 &4)

ABSTRACT

We study the characteristics of airflow and sound noise induced by disk rotation in optical disk.
drives, The characteristics of airflow around a rotating disk surrounded by various tray structures
are numerically investigated wusing a commercial CFD program and then compared with
experimental results. Sound pressure and intensity caused by the fluid-structure interactions in the
CD/DVD-ROM drive are measured, and the effect of the airflow on the sound noise and disk
vibration is discussed. In order to reduce airflow-induced noise and vibration around the rotating
disk, tray geometry is modified. Both numerical and experimental studies implemented with
different tray models show that the improved tray model alters the characteristics of the
disk-induced airflow, causing the reduction of the airflow-induced sound level,
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Fig. 1 Geometry of typical CD/DVD-ROM drive
and design parameters related to the cha-
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Fig. 2 Finite element model of CD/DVD-ROM drive
the 7200 rpm disk rotating speed

Table 1 Finite element model for CD/DVD-ROM
drive with 7200 rpm disk rotating speed
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Fig. 4 Velocity vector slice of 3-dimensional
airflow in a disk drives
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Fig. 5 Simulation results about model A
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Fig. 8 Velocity distribution in the CD/DVD-ROM
drive with 8500 rpm disk rotating speed
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