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A Study on the Stress Concentration Coefficient due to the
Change of Ellipse on a Square Plate

J. H. Park*, H. J. Kim, K. H. Park, W. S. Cho, S. B. Je(Mech. Eng. Dept., DAU)
H. S. Kim(Mech. & Ind. Syst. Eng. DDiv., DAU)

ABSTRACT

Sometimes open holes are required for the function and the weight reduction of structre and machinery.
However, the serious stress concentration occurs because of the geometric discontinuity caused by the holes and

cutting section.

In this study, it is attempted to obtain the stress concentration coefficients of the inner surface of the hole
boundary by changing the position and the shape of holes on the homogeneous isotropic plate. And the effects on
the plate are investigated. The results show that the stress level becomes low and the distribufion area widens the
position of stress concentration changes as the ratio a/b increases and change to a circle. And as the ratio a/l
decreases, the stress concentration reduces. As the plate with three holes, the stress o, and r,, of hole 1, 3 becomes

high, especially &, dominant and high.
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2 1 & 7 (Stress concentration Factor), 7] #5-(Cutout), A 82 (dominant)
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Fig. 1. Initial design domain of cantilever plate with
one, two and three holes
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Table 1. Material properties of SMASOA

Matenal property Value
E(Young' modulus) 200 000 MPa
v(poisson's ratio) 03
p(density) 7.959E-9 kg-sz/mm4
yeild stress 235 MPa
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