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Summary. We study finite plane strain deformations of an infinite body containing two circular voids and
made of a Blatz-Ko material. The body is subjected to either uniform tensile tractions at infinity or a uniform
pressure on the void surfaces. In each case, the effect of varying the distance between the void centers on the
deformations of the body is analyzed. When the voids are located close to each other, a uniform pressure on
the void surfaces results in noncircular deformed voids, and for a fixed value of the pressure, the deformation
induced increases as the voids get closer to each other. When the body is subjected to uniform tensile
tractions at infinity, say along the x-axis, the voids are deformed into ellipsoids with major axes aligned along
the x-axis.

1 Introduction

Because of the recent interest in ceramics and other parts manufactured by using powder
metallurgy techniques, there have been many studies [1] - [5] concerning porous materials. Many

[1] - [3] of these have assumed voids to be randomly distributed within the body and thus treated
the porous medium as a continuum. Others [4] - [5] have studied deformations of a void in an

otherwise homogeneous solid body. The body has been assumed to be made of either an elastic
material or an elastic/plastic material. Of course, the determination of stresses at the tips of an
ellipsoidal void in a linear elastic body goes back to the work of Inglis [6]. Here we aim at studying
the interaction between two identical circular voids in a compressible, homogeneous and
isotropic nonlinear elastic body made of a Blatz-Ko material [7] undergoing quasistatic plane
strain deformations. In order to simplify the problem the body is assumed to be infmite. Either
a uniform pressure is applied to the circular holes or a uniform tensile load is applied at infinity.
In each case the effect of varying the distance between the circular voids on the deformations of
their surfaces and of the adjoining material is studied. It is found that the two voids start
interacting with each other when the distance between their centers is about five times the radius

of each void.

2 Formulation of the problem


