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A Study on HDD Acoustic Noise Improvement

Caused By Disk Resonance

Jin Seung Sohn, Joo Young Kwak, Eun Hyung Cho, Jeong Seok Koh, Haeng Soo Lee,
Min Pyo Hong and Sung Hoon Choa

ABSTRACT

As HDD moves into new emerging consumer markets, expectations on quietness, as well as performance,
have increased. The acoustic noise of HDD seems to be closely related to excitation of the spindle motor
system. Recently, as a simple approach to reduce disk vibration, thicker disk, which is 50 mil (1.27mm), starts
to use in HDD industry. Noise spectrum of HDD with use of 50 mil disk shows the dominant peaks of 900 Hz,
mainly caused by excitations of the disk due to air windage effect. In order to reduce noise at this specific
frequency, squeeze air damping effect was investigated by extremely reducing the gap between the disk and

the base platform.
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Fig. 1 Shape of 1 Platter HDD Base
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Fig. 2 Noise Spectrum of HDD with 50 mil Disk
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Fig. 3 Noise Spectrum of HDD with 40 mil Disk
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Fig. 4 Frequency Response Spectrum of HDD with 50
mil Disk Measured on the Cover
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Fig. 5 Natural Mode of HDD with 50 mil Disk at 900 Hz

Fig. 6 Natural Mode of HDD with 50 mil Disk at 824 Hz
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Fig.8 ODS of HDD with 50 mil Disk at 900 Hz

Fig. 9 ODS of HDD with 50 mil Disk at 740 Hz
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Fig. 12 900 Hz Natural Mode of Disk
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