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A Study on the Shape Optimization of a Cutout
Using Evolutionary Structural Optimization Method

C. H. Ryu(Mech. Design Eng. Dept., CNU), Y. S. Lee(Mech. Design Eng. Dept., CNU)

ABSTRACT

ESO(Evolutionary Structural Optimization) method is known that elements involved low stress value are removed
from the previous model or that elements are added around elements involved high stress level on it and then the
optimized model is obtained with required weight. Rejection ratio/addition ratio and evolutionary ratio are predefined
and elements having lower/higher stress than reference stress, which average Mises stress on edge elements times
rejection ratio, are deleted/added.

In this study, when the plate having a cutout is subjected various in-plane load, a cutout shape is optimized using
ESO method. ANSYS is used to analyse a finite element model and optimization procedure is made by APDL
(ANSYS Parametric Design Language). ESO method is useful in rather than a complex structure optimization as well
as a cutout shape optimization.
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Fig. 1 Flowchart on elements removal ESO
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Fig. 2 Flowchart on elements additional ESO
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Fig. 3(a) Initial finite element model on element
removal ESO
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Fig. 3(b) Initial finite element model on element
additional ESO
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Fig. 4(a) Optimum finite element model on element

removal ESO
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Fig. 4(b) Optimum finite element model on
element additional ESO
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Table 1 Stress contour on optimized design for
each load condition

Load condition |Optimized cutout shape
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