B3 ALFEHR A6d A6E (19999 6Y)
Journal of the Korea Society of Precision Engineering Vol. 16, No. 6, June 1999.

Stiffness Analysis of Compressed Rubber Components for Anti-Vibration

Kug Weon Kim', Jong Rak Lim”, and Tae-Kil Ahn™"

ABSTRACT

Optical disk technology with a laser beam for data recording and retrieval is one of the most promising route
for high density information storage in multimedia era. As the storage density and data transfer rates are increased,
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. Over the years an enormous effort
has been put into developing procedures to provide properties of rubber material for design function. However,
there are still a lot of difficulties in the use of designing the rubber components with complex shape and undet
pre-deformed state. In this paper, non-linear large deformations of a rubber mount for optical disk drive were
investigated using the finite element method. A tension test of rubber material was performed, to calculate a strain
energy function. According to the pre-deformed state, the variation of rubber mount stiffness were calculated and
the reliability of numerical results were checked by compared with the measuring the deflection values. Also, the
effects of the pre-deformed rubber mount on the system dynamic characteristics were investigated and the relation
between the static stiffness variation of rubber mount and the natural frequence variation of system was discussed.

Key Words : Rubber Components for Anti-Vibration(*}> =), Finite Element Method(f38.4-%), Stiffness
(7+43), Optical Disk Drive(3Ftj2=3 Zglo]H)
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Fig. 2 Schematic diagram of the rubber mount

Fig. 3 Experimental apparatus for rubber mount
deflection
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Fig. 4 Axisymetric finite element mode! of the rubber
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Table 1 Comparison between FEM analysis and

measurement for deflection

Compression Deflection [mm] Stiffness
[mm] FEM | Exp | Errorf{%)] | [kN/m]
0.8 0.62 | 0.69 10.14 8.1
1.3 081 | 0.87 6.90 123
2.25 1.22 | 1.30 6.15 19.8

[ EUOTZISFEM— 8exp|/aexp]
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Rubber mount

(b)

Fig. § deformation considering: (a)
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