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A Study on Vibration Reduction of an Optical Disk Drive with the
Misaligned Axis of Rotation

Bong Jin Kang#, Tae Eun Chung*, Hyo Chol Sin**, Ju Hwan Oh***

ABSTRACT

In a high-speed and wide operating field optical disk drive, the vibration problem is one of the most important
factors to be considered for reliable performance. And a disk misaligned with axis of rotation is a major source of
vibration in optical disk drive. Furthermore, this vibration disturbance of the disk spindle system causes failure in the
reading and writing process. So to solve this vibration problem, the vibration absorber using rubber mount has been
introduced in recent years. In this paper, we have analyzed the simple optical disk drive model with dynamic vibration
absorber through dynamic analysis of 12-dof by Recurdyn program and obtained optimal mass and frequency ratios of
dynamic vibration absorber of dynamic vibration absorber and the optimal frequency ratio.
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Fig. 1 Diagram of mechanical vibration in an optical disk
drive
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Fig. 4 Schematic diagram of optical disk drive
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Table | Material properties of the equivalent model

R4 Sled | \iotor | DvA | Disk
base
Material Al sussoa | FC
lexan
Mass
0208 | 0.0245 | 0.1102 | 0.0165
(kg)
Density | 5700 | 3790 | s930 | 1210
(kg/m’)
L
(cgnr®y | 1622E6 | 13E6 | T7.986 | 14.9E6
Y 1307586 | 1.3E6 | 18.5E6 | 14.9E6
(kg/m")
IZZ
(kgrur?y | 465-5E6 | 18E6 | 9526 | 29.8B6

Table 2 Properties of rubber mount at sled base with

motor
Case 0

Direction Focusing Tracking

Mass (kg) 0.233
Stiffness (N/m) 4413.2 2215.3
Damping factor 0.279 0.251

Natural

Frequency (Hz) 42 30
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Table 3 Properties of rubber mount in dynamic vibration
absorber (F=focusing / T=tracking direction)

Case | Case 2 Case 3
pi. |F|T|F|T|F|T
Mass (kg) 0.110
MR 0.474
Stiffness | | <712 453|7.726|5.292| 13.22| 11.81
(N/mm)
Damping | 14310.193]0.194]0.202|0.210]0.206
factor
FR | 149]153]192]225]251333
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Table 4 Vibration reduction at 120Hz (MR=0.474,
VR=Vibration Reduction)

Case Case Q0 | Case 1 | Case2 | Case 3
FR 0 1.53 2.25 3.33
Acc.
(m/s ) 24.7 233 20.3 15.8
VR 0%) |5.8%) (18%/ |36%/
Ang FAHoE FEFsHA Hwdr] ¢
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Table 5 Vibration reduction at 120Hz (SR=5.36)

MR 0 0.119 § 0237 0.474 0.710
Acc.
(m/s)

242 | 20.8 17.7 15.6 14.9

0% (142%)|27.2% | 35.7% | 38.6 %

YVWely vl |
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Table 6 Vibration reduction at 120Hz (MR=0.474)

FR | 0 4 5 6 7
(‘:5;’2') 247 | 139 | 137 | 143 | 147
VR | 0% | $8% | 443% | 421% | 402 %
/ J / / /
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