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In -Plane and Out-of-Plane Loadings and an
Experimental Determination of Stress Intensity
Factor
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( The Study on Analysis of Elastic Medium Having Cavity
or Rigid Inclusion of Various Shapes under In-Plne and
Out-of-Plane Loadings and an Experimental Determination
of Stress Intensity Factor)
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The purpose of this paper is to present the unified analysis of elastic medium with various
cavities or rigid inclusions under in—plane and out-of-plane loadings at infinity as well as
experimental determination of stress intensity factor. The stress and displacement are analyzed at
the boundaries of cavities or rigid inclusions with various shapes including an arbitrary-shaped
elastic inclusions. The analysis is based on the complex variable method using a conformal
mapping technique. The stress singularity and stress intensity factor around a corner point of a
cavity or a rigid inclusion are examined. Numerical examples are shown by graphical many
representations using the theoretical results for the closed-form analytical solutions. Numerical
results are in agreement with those of several investigators as particular cases of our solution.

The caustic method is useful technique to determine values of the stress intensity factor K.
This method is applied to specimens with not only various thickness and different degrees of
open notches but also an oblique crack. A method based on the distribution of three—dimensional
stress field is proposed to obtain values of K from caustic images.
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