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Non-linear Large Deformation F.E.M.
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Abstract

The objective of this paper is to predict and evaluate the sealing performance of the thermoplastic rubber
component in the proto-design stage. The large strain and large deformation properties of rubber are modeled
by strain energy function and the related material constants are calculated from the test data. The viscoelastic
property of the rubber is also considered using the coefficients in a Prony series representation of a
viscoelastic modulus from the compression stress relaxation test. The results show that the current design of
cap mount system has 2- different stiffness caused by the cap-mount contact and the viscoelastic property of
rubber plays an important role in time dependent deformation.
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(b) Uniaxial compression test
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Fig. 1 Static material property test
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Fig. 2 Compression stress relaxation test
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Fig. 3 3D solid model of cap & mount assembly
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Fig. 4 Schematic of cap mount system
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(a) 2D model

(b) 3D model
Fig. 5 Finite element mesh of cap mount system
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Fig. 7 Load-displacement curve
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Fig. 8 Contact pressure distribution
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Fig. 9 Von Mises stress distribution under compression 23
(t=1000 hrs.)
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Fig. 11 Contact pressure distribution (t = 1000 hrs.)
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