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Noise Source ldentification and Acoustic Radiation Power Reduction

of Hard Disk Drive Using Sound Intensity

°Seong-Woo Kang', Yun-Sik Han", Tae-Yeon Hwang™~, Young Son™, Ja-Choon Koo™

ABSTRACT

Sound intensity techniques and ODS(Operational Deflection Shape) techniques are applied to identify the
acoustic noise source of a hard disk drive and its control system. The sound intensity is used to-visualize the noise
source locations, and the ODS information to visualize the vibration pattern and.to obtain the dynamic
characteristics of the noise sources. The measurement systems are customized to accurately measure the sound
intensity and ODS distributions of HDD system in space domains as well as frequency domains. The
measurement systems for the sound absorption and transmission loss of materials are also used to support the
background data for the efficient noise control. Using the visual information of source locations and its dynamic
characteristics, the partial noise barrier structure and optimum absorption are designed and its controlled sound
power level is proved to be under 3.1Bel(1dle)/3.3Bel (Seek) which is the lowest level in the disk drive industry.
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Fig. 1. Simplified Mechanical Structure of HDD
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Fig. 13. Sound Pressure Spectra Measured at 1m before
Noise Control and after Noise Control (SPL before
control: 28dBA, SPL after control: 20dBA)

Table. 2 Measured Sound Power Level of Spinpoint
V10200 Model Using Optimum Absorbing Material
and Acoustic Noise Control Barrier

Sound Power

Level (Bel) Standard .

Average o Typical

I1dle Noise/ Value Deviatio Value

Random Seek n
Noise

1-Disk System
(20 Samples) 2.96/3.20 | 0.08/0.53 | 3.01/3.23
2-Disk System | 5 43,3 95 | 0.09/0.61 | 3.09/3.29
(20 Samples)
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