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Optimum Design of Composite Structures using Metamodels

Jae-Hun Lee’, Ji-Ho Kang*, Chang-Sun Hong", and Chun-Gon Kim™*

ABSTRACT

In this research, the optimization of composite structures was performed using metamodels. The optimization
of composite structures requires a lot of time when optimizing the result of the time-consuming analysis. Thus,
metamodels are used to replace the time-consuming analysis with simple models. RSM, kriging and neural
networks are widely used metamodels. RSM and kriging were used in this study. The ultimate failure load
analysis of the composite structure was approximated by metamodels. The optimizations of the composite plate
were performed to maximize ultimate failure load using genetic algorithm and metamodels.
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Table 1 Error and error(%) of metamodels for the test functions

Error Error(%)
Test function no.
RSM Kriging RSM Kriging
1 238.1 12 991.9 2.3
2 579.6 126.0 128.1 14.0
3 1093.6 12.6 387.0 1.2
4 22.1 05 158.5 04
5 0.3 1427.0 0.0 22
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Fig. 5 Geometry of composite plate.
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Table 3 Parameters of genetic algorithm

Parameter Value
Population size 100
Probability of crossover 0.5
Probability of mutation 0.01
Convergence limit

no. of successive same best designs 10
error of the average value 0.1 %
Selection parameter
tourney size 7
Max generation 50
Ply angle 0°, 45°, -45°, 90°
Table 391 4] convergence limitS & A 3E A7 93)
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Table 4 Optimization results with FEM

Ply no. Layup Load(kN)
8 [03/90]s 257
10 [0/90/02/90]s 34.9

Table 5 Optimization results with metamodels

Ply no. Layup Load(kN)
RSM Kriging RSM Kriging
8 [0/90]S [05/90]s 21.6 22,0
10 [02/90.]S [02/-45/90/0]s 35.0 34.1

Table 6 Error and error(%) of optimization results with metamodels

Error(kN) Error(%)
Ply no.
RSM Kriging RSM Kriging

8 4.0 3.7 15.8 14.3

10 0.1 0.8 0.3 24
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