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Abstract Liquid silicone rubber(LSR) has been applied to various products such as electronic devices owing to its
excellent thermal and chemical resistance. Hyperelastic materials, however, have properties distinguished from general
metal materials. Hyperelastic materials show elastic behaviors in the range of large deformation in which load has
the nonlinear relation with deformation. In addition, they have characteristics of nonlinearity, incompressibility, in
large scale. On account of such characteristics, there are many difficulties in design and production using these
materials. In this study, the load-deformation relation obtained from tension and compression tests was applied to
finite element analysis in order to design waterproof connectors for automobiles. Furthermore, the effectiveness of the
finite element analysis was confirmed by comparing the results of analysis with those of performance tests.
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[Fig. 1] Types of seal profiles used in different
applications
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[Table 1] Material properties of silicone rubber

Properties Value
Density 112 g/cm3
Hardness(Shore A) 40
Tensile strength 8.0N/mm2
Elongation at break 600 %
Tear strength 30N/mm
Compression Set, 22h at 175C 25 %
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[Fig. 2] Simple tension and compression specimen
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[Fig. 4] Configuration of automotive waterproof connector
and 3D modeling
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connector system
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(a) Female housing (b) Male housing
[Fig. 71 Contact distribution of seal after housing install
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[Fig. 8] Cauchy stress distributions of seal
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[Fig. 9] Testing images and Schematic diagram of test
system
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