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A Study on the Large Deformation of Silicon Rubber Gasket with
Hollow Circular Section

Tae Won Lee”

ABSTRACT

In this paper, the large deformation of hollow silicon rubber gasket is treated. The frictional contact occurs between
groove and the outer part of hollow gasket, and the frictional self-contact exists in the inner parts of hollow gasket. The

silicon rubber has the nonlinear elastic behavior and its material property is approximately incompressible. Hence, the

stress analysis requires an existence of a strain energy function, which is usually defined in terms of invariants or stretch

ratio such as generalized Mooney-Rivlin and Ogden model. Considering large compressive deformation and friction,
Mooney-Rivlin 3rd model and Coulomb’s friction model are assumed. The numerical analysis is obtained by the

commercial finite element program MARC. But, due to large deformation, the elements degenerate in the inner parts of

hollow gasket. This means that the analysis of subsequent increments is carried out with a very poor mesh. In order to

continue the analysis with a sufficient accuracy, it is necessary to use new finite element modeling by remesh.
Experiments are also performed to show the validity of present method. As a conclusion, numerical results by this

research have good agreements with experiments.
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A; = principle stretch ratio

p = frictional coefficient

a;, b;= material constants for Odgen model

¢s— material constant for Mooney-Rivlin Model
I;= strain invariants

W= strain energy function
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7}2-71), Mooney-Rivlin 3rd model(Mooney-Rivlin 3 2} 2 ), Coulomb’s
v} &), Self Contact(RH A 7 ), Finite Element Remesh(f 3+ 8.4 A A84)
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Table 1 Material properties of silicon rubber

Properties Value
Specific gravity 1.13¢-6 kgf/mm’
Hardness (Shore A ) 50
Tensile Strength 1.03 kgf/mm?
Elongation 374 %
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Fig. 1 Simple tension specimen (t=2mm)
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Table 2 Material constants for stain energy functions
Mooney-Rivlin 3rd Model Ogden 3rd Model
b, =1.34477 x 107
b,=-4.48568 x 10”2
b;=-5.21585x 10"

=3.47122
a,=-3.61345
a;=-7.18419 x 107

Cio = -8.14566 x 107
o1 =7.11768 x 107
¢y =1.57310x 107
a0 =-3.65149 x 10°
30 =4.98782x 10°
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Fig. 3 The geometry of hollow gasket and groove
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Fig. 6 Deformed shape of hollow gasket at the final
position of upper housing without remesh
technique
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Fig. 7 Deformed shape of hollow gasket at 1.0125mm
movement of upper housing before remesh
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Fig. 8 Remeshed shape of hollow gasket at 1.0125mm
movement of upper housing
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Fig. 9 Deformed shape of hollow gasket at the final
position of upper housing after remesh
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