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Stress Analysis of the Finite Plates with Rectangular Inserts

Sun-Whi Cho and Ki Sik Kim

Abstract

This paper attempts to predict the stress concentration around the corner of rectangular inserts
of different material of mechanical properties from the base material of the finite rectangular plate.
The problem is analyzed through the FEM and photo-elastic experiment with the inclination angle
of the insert as variable parameters.

According to the experiments and the numerical analysis, the maximum stress concentration occurrs
at the point of tangential discontinuity of a insert. When the lain insert or opening was so inclined
that the distance from the free end of the plate to a corner became minimum, the maximum stress

concentration factor was found.
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Fig. 1 Geometry of specimen.
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Fig. 4 Discretization of mesh in case of
symmetric insert.
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Fig. 5 Principal stresses in direction of X and Y.
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Fig. 7 Principal stresses in direction of X and Y.
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Fig. 8 Principal stresses in direction of X and Y.
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Fig. 9 Principal stresses in direction of X and Y.

Fig. 10 Principal stresses in direction of X and Y.
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Fig. 11 Experimental equipmen.s

Fig. 12 Specimens with rectangular inserts of
different properties.
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Fig. 14 Principal stresses in direction of X and Y.
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Fig. 15 Principal stresses in direction of X and Y.
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Fig. 16 Principal stresses in direction of X and Y.
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Fig. 17 Principal stresses in dire tion of X and Y.
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Fig. 18 Maximum stress concentration factor
vs. insert angle.
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