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Abstract

Laminated composite plates have been applied to aircraft structures because their properties are superior to the

conventional materials and the laminates have anisotropic elastic properties.

However, it is difficult to determine stacking

structures using actual design variables for the lack of searching capability of existing optimization technique.
GA(generic algorithms) are robust search algorithms based on the mechanics of natural selection and natural genetics.

Therefore, this study presents an application of IGA to stiffness and weight optimization design and gives the various

stacking structures suitable to constraint conditions.
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Table 1. Loading condition

Ne  (W/mm) 150
N, (Vo) 100
Nyy (N/mm) 0

Me (N - mov/om) 0

My (N - mm/mm) 0

My (N - mm/mm) 0

Table 2.Simulation parameter in GA

Chromosome length 60 bits
Populaton size 100
. | Pminit 0.95
Mutation probability
Pf inal 0.001
Crossover probability 0.5
Generation 1000

Table 3. Fitness function

No |Genotype Representation Fitness|%Fitness
type
1 001001 9 0.012346 7.7
2 010011 19 0.002770 16.1
3 011011 27 0.001372 8.0
4 100101 k14 0.000730 4.2
Total 0.017218 100
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Table 4. Mechanical properties

Ex Ey Gy ,
(GPa) (GPa) (GPa) =
181 10.3 7.17 0.28

crossover point -
parent 1: 0101100
parent 2:101!000
2
offspring 1 : 01 0/000
1011100
(a) Crossover of chromosome

offspring 2 :

mitation point -
parent : 0101 @ 1
2
:01010@1
(b) Mutation of chromosome

offspring

Fig. 1 Generic operation of chromosome

Fig. 2 Flow chart of GA for stiffness and

weight optimization
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E [070/07070/0] sa [0. 3/0. 3/0. 3/0. 370.3/0. 3] st

M {0/0/0/0/0/0) sa {0.2/0.2/0.2/0.2/6.2/0. 2] st

& [0/0/076/070] s3 [0.1/0.170. 170,110, 1/0. ] 51
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Fig. 13 optimized chromosome strucrures

under Nx=150N/mm
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(b) Chromosome structure and strain
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(c) Chromosome structure and strain
Fig. 14 Optimized chromosome strucrure
under Nx=150N/mm and Ny=100N/mm
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Fig. 15 Comparison of GA with expert system
under Nx=150N/mm, Ny=100N/mm
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