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Dynamic Characteristics Prediction of Rubber Mounts for Anti-Vibration
of an Optical Disk Drive

Kug Weon Kim*, Nam Woong Kim**, Jong Rak Lim** and Tae-Kil Ahn***

ABSTRACT

With the increase of storage density and data transfer rates in optical disk drive, mechanical issues, mainly
noise and vibration, become critical. Rubber materials are extensively used in various machine design application,
mainly for vibration/shock/noise control devices. However, there are still a lot of difficulties in the use of
designing the rubber components with complex shape and under pre-deformed state. It was demonstrated in M that
the variation of rubber component stiffness with the pre-deformed state were calculated by the finite element
method and the reliability of numerical results were checked by compared with the measuring the deflection
values. This paper presents a efficient design method of rubber mounts for anti-vibration of an optical disk drive.
With an empirical equation to estimate elastic modulus from hardness, and dynamic characteristics of rubber
material of a cylindrical shape, this method is capable of predicting the dynamic characteristics of rubber

components at design stage.
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Table 2 Specimen shape and test conditions

Specimen Shape Test Conditions

Diameter| Length | Pre-strain Dynamic
(mm) (mm) (%) Amplitude (%)
15 5 5 2

Table 3 Young's modulus from impedance test of
duro 30 (pre-strain, dynamic amplitude)

Frequency (Hz) (5%, 2%)

1 3.085

5 3.373

10 3.554

20 3.829

50 4.263

100 4818

150 5.242

200 5.540
[unit : MPa]
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Fig. 2 Schematic diagram of the rubber mount
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Table 4 Comparison between FEM analysis and

natural frequency

Spacer Stiffness by |Natural Frequency
Compression FEM by Experiment
[mm] [kN/m] [Hz]
0.8 8.1 42
1.3 12.3 54
2.25 19.8 66
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Table 5 Dynamic and static stiffness relation and

natural frequency prediction

Cylinder Specimen
(5% pre-strain)

ot ; Dynamic Dynamic
S S[tl‘vﬂg‘;]“’ Stiffness, /Static,
E(w) [MPa] E(w)/E(0)
1.77 4.263 2.41
Rubber Mount
Dynamic
Spacer  |Stifficss, Ky(u) Natural”li‘;(]equency
compression [kN/m]
mml | pem | Exp. | FEM | Exp. E[ﬁjoolf
0.8 19.52 | 132 |51.26| 42 | 22.0
1.3 29.64 | 21.7 |63.17| 54 | 17.0
2.25 49.7 | 332 |79.73] 66 | 20.8
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