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Mechanics Property Analysis of Silicone Rubber Sheet Under
Different Boundary Conditions
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Abstract : For the application requirements of hyperelastic material silicone rubber in morphing wing skin
sheet, the virtual work equation and the constitutive equation of large deformation with identical varia-
bles are presented. A finite element model of wing skin of rubber is developed, and its constitutive rela-
tion is simulated and validated. After that, its mechanics properties are calculated under different
boundary conditions. The results indicate that, under the condition of fixed one end, the principle stress
S..,S,; and principle strain E,,, E,; are non-uniform distribution on the areas near the fixed end, but a
large contraction strain is exhibited in y-direction. Moreover, its section thickness after deformation is
also non-uniform. When another boundary condition of the displacement constraint in y-direction is im-
posed on the model, the distribution of S$;;, S,, and principle strain E;; represent uniform. The strain
E,, is non-uniform on the small area near the loading end, and its value is very small. However, the
thickness of deformed model presents uniform under this condition.
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