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Finite Element Modeling of Rubber Pad Forming Process

S. J. Shin*, T. S. Lee**, S. I. Oh ***

ABSTRACT

For investigating rubber pad sheet metal forming process, the rubber pad deformation characteristics as
well as the contact problem of rubber pad-sheet metal has been analyzed. In this paper, the behavior of
the rubber deformation is represented by hyper-elastic constitutive relations based on a generalized
Mooney-Rivlin model. Finite element procedures for the two-dimensional responses, employing total
Lagrangian formulations are implemented in an implicit form. The volumetric incompressibility condition of
the rubber deformation is included in the formulation by using penalty method. The sheet metal is charac-
terized by elasto-plastic material with strain hardening effect and analyzed by a commercial code. The con-
tact procedure and interface program between rubber pad and sheet metal are implemented. Inflation
experiment of circular rubber pad identifies the behaviour of the rubber pad deformation during the
process. The various form dies and scaled down apparatus of the rubber-pad forming process are fabricated
for simulating realistic forming process. The obtaining experimental data and FEM solutions were com-
pared. The numerical solutions illustrate fair agreement with experimental results. The forming pressure
distribution according to the dimensions of sheet metal and rubber pads, various rubber models and rubber
material are also compared and discussed.

Key Words : Finite Element Method{(-f3t84-%), Hyper-elasticity(Z84), Mooney-Riviin Model(F1}-2]23 24), Rub-
ber Pad forming(315- = A8%), Penalty Method(3) 1)
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Fig. 1 Target segment and hitting node in contact algorithm
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Fig. 7 FE simulation of rubber pad forming for the spherical

cavity type die (thickness of Al sheet = 0.8mm)
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according to various rubber thicknesses
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Fig. 17 Computed and measured contact radius of blank
(thickness of Al sheet = 0.6mm)
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