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An Elasto-Plastic Solution for Infinite Solid Containing
a Spherical Precipitate under Hydrostatic Pressure

Byoung Ik Choi and Youn Young Earmme

Abstract

Equation of equilibrium is derived and solved for an infinite isotropic solid under app-

lied hydrostatic stress which is uniform at large distance, and disturbed by a spherical
precipitate which has isotropic elastic constants different from those of the matrix. A

linear strain hardening behavior of the matrix is assumed, and an elasto-plastic solution

is obtained.

The difference of the total strain energy stored in the infinite solid with and without
a precipitate is computed, and compared with that for purely elastic case. Finally the
effect of the ratio of the bulk modulus of the precipitate to that of the matrix and the
effect of linear strain hardening rate on the plastic zone size and the energy difference

are discussed.
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