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Optimization of Hole Shape Minimizing Stress Concentration
Factor in Plate with a Hole
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Abstract

Infinite plate with a hole been under various inplane loadings, optimized hole shapes were found out
for minimizing stress concentration factor occured at hole boundary and the tangential stress dist-
ribution around that hole boundary was calculated, evaluated by photo-elastic test.

Mapping function of hole shape was assumed as a high polynomial function and after characteri-
stics which each term of function affects to hole shapes and stress concentration factors were chec
ked, efficient terms of mapping function were suggested according to various loading states.

In case of bi-axial loading, optimized hole shape becomes elliptic hole that short radius/longradius

is same to loading factor and in case of shear and uniaxial loading, it is rounded square hole.
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Fig. 1 Coordinate systems of analytical model
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