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0000 OO0 Abstract: The dynamic elastic-plastic field near a crack tip running in a strain-damage
material is investigated. The medium is assumed to obey the J2 flow theory and the damage rule is given
asymptotically in a form like power-law strain softening. For the plane strain problem the constitutive relation is
derived and much simplified for the case of Poisson's ratio v=1/2.The asymptotic equations of the dynanuc
elasticplastic field are given and solved for mode [ crack. The displacements, strains and stresses are expanded in
series ofIn r/R; therefore the asymptotic behaviour of the field is revealed. The results show that at the crack tip the
strain possesses the logarithmic singularity O In r/RO & while the stress is like O Inr/R 0 -nd . 1. Introduction
The singularity of stress and strain surrounding a crack tip concerns the fracture criterion to a great extent.
Therefore the elastic-plastic field near a crack tip becomes an important, but complicated problem in fracture
mechanics. The feature of field depends not only on the type of crack but also on the materials. For linear elastic
materials, regardless of whether the crack is a stationary one or a running one, the crack-tip field always possesses
singularity of r-1/2 ,r denoting the distance to the crack tip. For perfectly elastic-plastic material, the stress is
bounded near the crack tip, while the singularity of strain depends on the nature and the mode of the crack.In the
case of a stationary crack, the strain possesses singularity of r-1.In the case of quasi-static growing cracks, the strain
possesses logarithmic singularities. Chitaley and McClintock[] 100 obtai.ed theald In r/R 2 singularity for mode
O crack. Using the Tresca yield condition,Slepyan(] 2[] obtained the singularity of In r/R for mode O crack and
singularity of [J In r/R O 2 for mode [J crack.Using Mises yield condition, GaolJ 30J obtained the singularity of
In r/R for mode O crack.Rice[] 41 obtained the same result with(] 301 .As for the dynamic crack, the uniform
singularity of In r/R for mode O, 0, 0 problems was obtained by Gao and Nemat-Nasser[] 5-6[1 .
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