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A Study of Acoustic Noise Analysis and Reduction Method for Driving CD-ROM

J. S. Lee(Mecha. Eng. Dept. Yonsei Univ.), S. W . Cha(Mechanical Eng. Dept., Yonsei Univ.)

ABSTRACT

Optical disk drive device is improved in rotating speed for faster data reading. In the case of CD-ROM, rotating speed is
over 10000 rpm in the practical use. As a result of high rotating speed, unexpected effects as like increasing disk fluctuation
and acoustic noise are raised by the air friction on the rotating disk and the eccentricity of rotating parts. The overall acoustic
noise of running CD-ROM could be classified into two different characterized noise . The first is the structural-bome noise
which is generated from vibrating solid body. By the reason, the signal of structural borne noise has very similar to the signal
of surface vibrating one. It has dense noise energy at specific frequency region. The other is the air-bome noise which is
generated from turbulence or vortex caused by friction between disk and air. The signal of air-bome noise has no dominant
peak point at acoustic pressure-frequency domain. The noise energy is widely distributed while comparatively high and large
frequency region. The structural-bomme noise could be reduced by reducing vibration of structure and in addition it’s target
reducing frequency is narrow. However the air-borne noise reduction is effectively needed of enclosing method for the noise
source located near the disk surface because it is difficult to define target frequency point. In this study, the acoustic noise
at driving CD-ROM is classified by the sides of it’s character and tried to reduce the overall acoustic noise.
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Fig4 Comparison between vibration and noise
at low frequency



£2 AAHE AARY T} BRROR £
Soiu aFSgdeld BHRL AEFE F Aok
=, 23000z ol3te] F35 ol AuiHoz v
E}
OEI

ol

e 229 39, P2 AFAY Y T
] wolul AFAY AW 7ol

AL
@ Fraed 9% Freye ¢ 5 Utk

4 TELEY JEge ¥
AT Az o8 g + o, AA
Q1zte] s} Fag tH"-“‘,OJ 20Hz~20,000Hz )0l
A A58 #3% Age Fig. 5 o Jeh e
o vlug fig A4 A 22 3 £58 B
EHE 7§ AZS 49 AZE dehdisith daz
9 RAlo] }E A& BIE By AFHEH 2
o] Z} peak point A}o]9] oA BFE 7] peak point
g 2A Aot e AL ¢ £ dow diF
2,000Hz o|’F9) ddorMs 2 $X7 dF3) #Aa
e AE ¢ F AUk Disk § A A7 wg Al
3= g 2,300Hz o] FNA, F714E 27] g
E0 4& Fu giddo] A4 Exsu J&g v

Ebdc).

2,300Hz ©]4}9)

0 5000 10000
Hz

15000 20000

about 2000Hz

Fig. 5 Acoustic noise signal of rotating with
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Fig. 6 Noise leakage observation
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Fig. 9 Noise reduction by modification
(1/3 Octave band)
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surface of top cover
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Fig. 11 Noise reduction by porous material
(1/3 Octave band)
4, 2E
AFel EME 538 CDROM TF A &Fe
¥x 543 53 073 dddd FYaLY ¥
%7} FEHPE ¢+ Aok EF B M A
gl oig e B AAFRE gl WA
2% AWE 7 2B o} A AQ F Ao
o A gide]l R R 2000Hz ol4e NFAH F
deo] o ERAez dshde %+ AT =
A AzED de AFY ASFEol dig 2A
BAL 58 7294 2 A4 ARE I3 2o
A28 8o} 7153 CD-ROM Td°] 7Hedttt

B =R 44 oMS AR AEAA7] 74
E(CISD)A Y9 Aoz FysE AF9 dRo
o AP FA EEA TA=RYUS.

Inkt]

[]>"

1. C.L. Morfey and H.K. Tanna, "Sound radiation from a
point force in circular motion",1970

2. RG. White & J.G. Walker, "Noise and
Vibration”

3. ].E. Ffowcs Williams, "Sound and
Sound",1983

4. Nam,“ DVD & CD/R/CD-RW Technique” , 2001

Source of

5. Ko , Pyo and Seong ,“Structure-Born and Flow
Noise Reductions”, 2001

- 907 -



