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Optimization of a Membrane with a Center Hole using Natural Element
Method and Genetic Algorithm

Sang Bum Lee*, Hwal Gyeng Seong‘ and Ho Jeong Cheon”™

ABSTRACT

Natural element method (NEM) is quick in research activities by natural sciences and mechanical engineering
fields, and from which good results are watched by various engineering fields and applied too. Howerer no paper
or research about the applied case has announced yet. Therefore on this paper, I will rediscover an optimum
design and apply NEM into other fields with NEM for existing optimum design of mainly using FEM. NEM and
genetic algorithm (GA) are applied to optimize a membrane with a center hole. The optimal design obtained by
NEM is compared to the counterpart obtained by the finite element method (FEM). Result by NEM is found to
be better than the result by FEM. NEM can be a feasible analysis tool in design optimization.

Key Words : Natural element method (X182 4W), Genetic Algorithm (32} & 318 5), Design Optimization
(M A7), Membrane with a center hole (U3 %)
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Fig. 1 Flow chart of genetic algorithm
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Fig. 2 Geometric structures for a set N of seven
nodes: (a) Voronoi Cell for node A; (b)

Voronoi diagram V(N); (c¢) Delaunay
triangulation DT(N); and (d) Natural
neighbour circumcircles
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Table 2 System parameter for the plate with a
hole problem

Generation 1000
Population 100
Mutation 2%
Crossover 85%
Design Parameter 1
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“lower boundary 0.001 in
Allowable Displacement 1.0e-5 in
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