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A semi-analytical solution of stress concentration factor in the isotropic
plates containing two quasi-rectangular cut outs
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, by expanding Muskhelishvili’s stress functions and with use of Schwarz’s alternating
Received 04 May 2015 method, the stress distribution in a plate with two quasi-rectangular cut outs has been studied.
Accepted 22 June 2015

Muskhelishvili presented the mentioned stress functions for studying the stress distribution in an
isotropic plate with a circular or an elliptical cut out. In order to expand the Muskhelishvili’s
analytical solution for deriving the stress functions related to quasi-rectangular cut outs, a

Available Online 04 July 2015

Keywords: . . . .

Stress concentration factor conformal mapping function has been used. This conformal mapping transformed the area
Muskhelishvili’s stress functions external to the quasi-rectangular cut out into the area outside the unit circle. Considering
Schwarz’s alternating method Schwarz’s alternating method, for calculating the stress distribution around two cut outs, complex

Isotropic plates

quasi-rectangular cut out series with unknown coefficients have been used. In this study, the effect of different parameters

such as the location of the cut outs relative to each other, bluntness and aspect ratio of cut out
sides on stress concentration factor can be investigated. The finite element method has been used
to verify the accuracy of semi-analytical results. Comparison of two methods demonstrates the
precision of obtained semi-analytical solution and indicates that it can be used for computing
stress distribution in plates with two rectangular cut outs. Analysis of the proposed solution
shows that the mentioned parameters have a significant effect on stress distribution and stress
concentration factor decreases noticeably with selection of appropriate values of these
parameters.
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