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Elastic-Plastic Fields near Crack Tip Growing Step-
by-Step in a Perfectly Plastic Solid

Wang Tzu-chiang

(Institute of Mechanics, Academia Sinica, Beijing)

Abstract

In this paper, based on the three-dimensional flow theory of plasticity, the funda-
mental equations for plane strain problem of elastic-perfectly plastic solids are presented,
By using these equations the elastic-plastic fields near the crack tip growing step-by-step
in an elastic incompressible-perfectly plastic solid are analysed,

The first order asymptotic solutions for the stress field and velocity field near the
crack tip are obtained, The solutions show the evolution process of elastic unloading
domain and the development process of central fan domain and reveal the possibility of
the presence of the secondary plastic domain, The second order asymptotic solution for

stress field is also presented,



