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An Analysis of the Plastic Zone Size of Cracks Emanating from
Stress Concentrators

Satoshi IKEDA and Masahiro ENDO

A method was proposed for the calculation of plastic zone size (PZS) at the tip of cracks emanating

from stress concentrators subjected to uniform tension.

The calculation was made based upon the

Dugdale model. In order to provide a general method, a crack at the tip of stress concentrators in an in-

finite plate was modeled to be equivalent to an edge crack in a semi-infinite plate. The calculated values

of PZS for the cracks emanating from circular and elliptical holes, and those of PZS at the edge of ellip-

tical holes without cracks were in reasonable agreement with the accurate values reported by Rich et al.

and Nisitani et al. By use of the calculated PZS, the McEvily model was modified for the analysis of the

behavior of cracks emanating from circular holes under cyclic loading at a stress ratio of -1. The modified

McEvily model accounted successfully for the behavior of cracks near the threshold levels observed by El

Haddad et al. in tension-compression fatigue tests of holed steel plates.
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