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Dynamic Analysis of an Optical Disk Drive with Dynamic Vibration Absorber
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ABSTRACT

In high-speed optical disk drive, the excitation caused by rotation of a mass-unbalanced disk is a major source of
vibration. The vibration can be a disturbance to the servo system, which is sufficient to cause severe failures in the reading
and writing process. The vibration also causes users to feel unpleasantness. The vibration reduction is therefore essential for
the reliable operation of optical disk drive. One of the approaches to reduce the vibration is a dynamic vibration absorber
(DVA). In this paper, we analyze the dynamic behavior of DVD+RW combo drive system with DVA through 12-dof rigid
multi-body dynamic model. The effective location and the optimal frequency ratio are obtained from the analysis.
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Table 1 Natural frequency of DVD+RW combo drive

Frequency [Hz] Magnitude [g/g)
Focusing dir. 43 2.0
Tracking dir. 31 1.6
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Fig. 1 2-dof model of dynamic vibration absorber

AN my, ky, €, 1 T my, kyy €3, o e 2V FA
Q sz wolzAS RZAR T AFH,
229 U3 v EEY AT T4 o8n ¥y E
et F & 2% E7% 0239 o 93
7178 S vetdth FE3719 F& A oA
FE 4 (1)~3)F 2o

MR= O )
ky

SR= 3 )
SR

FR= |2 3
TR 3)

o714 MR, SR, FR & Ztz} 419} Bz A9 2
gl A, FFen g veldn

sH= Hol& Ao FHL 260 g =0T, 1
AHEE TE5379 AFE 26g02M F0H A
2 o8 zn¥ £ gloh WA AP E 01 2
RS, nHHE A% BEFEL 1 gem o|th
Figure 2 & 2 Af 9] ZdE& B3l T3 &u=
HolxAle] sH&EE JET Fo4H] 4 71 =
231y AL o FA &y, FHFH7t F 6 o
o] s ojok 160 Hz o]sloll A AR A 2F Az
ANE B F Uk

Acceleration (g)

... WihowtDVA' _ '
X

TR 10
0 T " . N L S s
0 20 40 60 80 100 120 140 160 180 200 220
Frequency (Hz)

Fig. 2 Vibration of sled base: 2-dof analysis
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Fig. 3 ADAMS model of DVD+RW combo drive
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Fig. 4 Effect of DVA location

Table 2 Effect of DVA location on vibration reduction [g]:

160 Hz
Case Acceleration
Without DVA 5.9
0 mm 5.8
40 mm 54
80 mm 4.6
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Fig. 5 Mass effect on vibration
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Fig. 6 Vibration of sled base with natural frequency ratio

Table 3 Mass effect on vibration reduction [g]: 160 Hz 3. 88
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Table 4 Vibration reduction with DVA [g]
Acceleration  Acceleration Vibration 4
> without DVA : With DVA Reduction ’
FR=6 5.9 4.6 13(22% )
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