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The problem of the indentation of a rubberlike layer bonded to a rigid cylinder and in-
dented by another rigid cylinder is analyzed. The rubberlike layer is assumed to be made
of a homogeneous Mooney-Rivlin material. The materially and geometrically nonlinear
problem is solved by using the finite-element code developed by the author. Results com-
puted and presented graphically include the pressure profile at the contact surface, stress
distribution at the bond surface and the deformed shape of the indented surface.

Introduction

Traction in vehicles, the nip action in cylindrical rolls in the pa-
permaking process and in the textile industry, and friction drives are
some examples of the kind of problem studied herein. Each of these
problems involves indentation, by a rigid cylinder, of the rubberlike
layer bonded to a core made of a considerably harder material. Such
problems have been studied analytically [1], experimentally [2], and
numerically [3] by using the finite-element method. In [1] Hahn and
Levinson solve the indentation problem on the assumption that the
rubberlike layer is made of a Hookean material and its deformations
are within the range of applicability of the linear theory. The problem
is solved by using an Airy stress function and the solution is in terms
of double infinite series one of which converges slowly. In the nu-
merical study [3], Batra, et al., assume that the rubberlike layer is
made of a thermorheologically simple material and its deformations
are small so that the linear strain-displacement relations and a linear
relation between stress and strain rate can be presumed. The exper-
imental work 2] of Spengos is quite extensive and involves a wide
range of loads, thicknesses of the rubber layer, and speed differences
between the mating rollers. Other contact problems involving
geometries different from the one considered here have been studied
by Sve and Keer [4], Keer and Sve [5], Itou and Atsumi [6], Alblas and
Kuipers [7-9], and Batra [10, 11].

A study of the results of Hahn and Levinson suggests that for
moderate values of nip width, the value of the maximum principal
strain is of the order of 20 percent. This observation is also confirmed
by the experimental investigations of Spengos. It therefore appears
that the maximum strain commonly encountered in practice is
probably much higher than what is usually thought to be the range
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