Optimal Design of Composite Laminated Stiffened Structures
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Abstract

Researches based on genetic algorithms have been performed in composite laminated structures
optimization since 1990. However, conventional genetic algorithms have a disadvantage that its
augmentation of calculation costs. A lot of variations have been proposed to improve the performance
and efficiency, and micro genetic algorithm is one of them. In this paper, micro Genetic Algorithm
was employed in the optimization of laminated stiffened composite structures to maximize the linear
critical buckling load and the results from both conventional genetic algorithm and micro genetic
algorithm were compared.
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SHNES MY YARBsISe Azt
MAHHT . HEZ
90" <x;, <75 (i=1,2,34)
Az,=15"

[ %l %! %]

[9,]

[l Rah ot ]
Dbl % ]

‘-/__\[[x,/xz/xa/x.,]s

Fig. 4 Stacking sequence for design variables




Table 1 Material properties of HFC CU-125

Stiffness (GPa)

E 130.0
E, 10.0
Gy =Gy 4.85
Gy 3.62
Vs 0.31
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Table 2 Test results for uGA
GA variables value
Population size b
Probability of crossover 0.5
Nominal convergence 0.1
Success number 12/20
Calculation points 320.42
Table 3 Test results for SGA
GA variables value
Population size 50
Probability of crossover 0.7
Probability of mutation 0.3
Success number 10/20
Calculation points 1200
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Table 2 Test results for pGA

GA variables value
Population size B
Probability of crossover 0.5
Nominal convergence 0.1
Weight(kg) 1.39

P, (KN) 70.484

Fitness 1.14772
Calculation points 3063

Table 3 Test results for SGA

GA variables value
Population size 15
Probability of crossover 0.7
Probabhility of mutation 0.4
Weight(kg) 1.41

P..(KN) 74.843

Fitness 1.13621
Calculation points 9150
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