& i%a%%t}mxl A9 11} 3 % pp. 472~476 1999.
(2 &)

FzE TRARY AH WY AP F5Y A4S

Static Deformation Analysis and Dynamic Characteristics Prediction
of Compressed Rubber Materials

7 F 4 = gx. & g el g AR
Kug Weon Kim, Jong Rak Lim, Heui Gi Son and Tae-Kil Ahn

(1998 11¢¥ 3¥ H4 : 19999 49 279 AALE)

Key Words : Compressed Rubber Materia( 4% 8 L5 A E), Finite Element Method(fF324%),

Static Deformation{Z @ ¥ ), Dynamic Characteristic(F54])

ABSTRACT

The effect of static preload on the dynamic properties of rubber materials is rather
important, especially when good isolation characteristics are required at high frequencies.
However, there are still few papers for dynamic characteristics of compressed rubber
components. It was demonstrated in reference (4) that for bonded rubber material of a
cylindrical shape, a simplified theory equation between linear dynamic and nonlinear static
behavior of rubber material was useful to predict their combined effects. This paper
presents the second part of the study. It is confirmed that for the compressed rubber
material, the stress can be factored into a function of frequency and a function of
strain(stretch). The finite element method is applied to analyze non-linear large
deformation of rubber material ‘and its results are compared with those of a simplified
theory equation. The predicted dynamic material properties based on non-linear static
finite element analyses have a good agreement of experimental results and those based on
simplified theory equation.
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Table 1 Mooney-Rivlin model material constant

[unit : N/m?]
Hardness Material constants
Duro 40 C, = 134x10°, C, = 8.73x10"
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Duro 60 C, = 2.73%X10°, C, = 1.57X10°
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Fig. 1 Cylindrical rubber specimen
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Fig. 2 Finite element analysis at 20% compressed
strain state of Duro 40 rubber specimen
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Fig. 3 Elastic modulus variations of simplified
theory and FEM calculation for Duro 40
rubber
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