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Stacking Sequence Optimization for Buckling of Composite Cylinder

by Using Genetic Algorithm with Intron

o

Akira TODOROKI, Tokyo Institute of Technology, 2-12-1 O-okayam, Meguro-ku, Tokyo
Masafumi SASAI, Graduate Student of Tokyo Institute of Technology

Genetic algorithms are applied to obtain the optimum stacking sequences for maximizations of buckling
load of composite cylinders. The buckling load is afunction of total number of stacks and stacking
sequence. To represent different number of stacks, intron is adopted in a choromosome in genetic
algorithm. In the present study, intron acts like a gene which has no genetic information. The adoption of
intron enables to optimize stacking sequences and total number of stacks simultaneously. Design
reliabilities of genetic algorithm with intron are examined in details by comparing the reliabilities with a
empty gene method. As aresult, genetic agorithm with intron works well for optimization of total
number of stacks and stacking sequences.
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0.097 50,75,100[MPa]
CFRP
CFRP(T300/Epoxy)
Tablel Composite moduli
Ex [GPq 133.44
E, [GPd 8.78
Es [GPd 3.254
V 0.26
Table2 Size of cylinder
R [m] 1.0
L [m] 3.0
h [mm] 0.125
Table3 Optimum stacking sequence
Design Stacking sequence Buckling
stress Stress
50 [90/45/0/-45/0/45/90/-45]s 58.52
[MPa] [0/45/90/-45/90/45/0/-45]s [MPa]
75 [0/45/90/-45/0/45/90/-45/-45/0/45] s 80.23
[MPa] [90/45/0/-45/90/45/0/-45/-45/90/45] s [MPa]
100 [45/0/-45/90/45/90/-45/0/45/90/90/-45/0/0] s 103.50
[MPa] | [45/90/-45/0/45/0/-45/90/45/0/0/-45/90/90]s [MPa]




Table4 Optimum stacking sequence

500

()=

GA

GA

100 (5)

Tableb Comparison between two reliability

Number | Bucklin Buckling
of g stress Stacking Sequence mode
stacks | [MPd
8 2320 | [0/45/90/-45]s (Loo)
10 33.25 | [90/45/0/-45/90]s (7,5)
[0/45/90/-45/90]s (13,20)
12 38.53 | [0/45/90/-45/0/0]s (17,20)
[90/45/0/-45/90/90]s (15,14)
14 49.28 | [90/45/0/-45/-45/90/45]s (1,0)
[0/45/90/-45/-45/0/45]s (Loo)
16 58.52 | [90/45/0/-45/0/45/90/-45]s (5,3)
[0/45/90/-45/90/45/0/-45]s (11,20)
18 67.11 | [45/0/-45/90/45/90/-45/0/0]s (1,0)
[45/90/-45/0/45/0/-45/90/90]s | (1,0 )
20 72.66 | [45/0/-45/90/45/90 (19,20)
/90/-45/0/0]s
[45/90/-45/0/45/0/0 (19,20)
/-45/90/90]s
22 80.23 | [0/45/90/-45/0/45/90 (1,0)
[-45/-45/0/45]s
[90/45/0/-45/90/45/0 (1,0
[-45/-45/90/45]s
24 91.10 | [45/0/-45/90/90/45/0 (1,0)
/-45/90/45/0/-45]s
[45/90/-45/0/0/45/90/-45 (1,0
/0/45/90/-45]s
26 98.34 | [45/0/-45/90/45/90/-45/90/ (20,19)
45/90/-45/0/0]s
[45/90/-45/0/45/0/-45/0/ (13,15)
45/0/-45/90/90]s
28 103.50 | [45/0/-45/90/45/90/-45/0/ (20,19)
45/90/90/-45/0/0]s
[45/90/-45/0/45/0/-45/90 (7,8)
/45/0/0/-45/90/90]s
30 112.93 | [0/45/90/-45/0/45/90/-45/ (1,0)
90/45/0/-45/-45/0/45]s
[90/45/0/-45/90/45/0/-45/ (1,0)
0/45/90/-45/-45/90/45] s
32 121.72 | [45/90/-45/0/0/45/90/-45/ (14,19)
0/45/90/-45/90/45/0/-45]s
[45/0/-45/90/90/45/0/-45/ (16,13)

90/45/0/-45/0/45/90/-45] s

Design stress Intron Method Empty Gene Method
50 [MP4] 100 % 99.4 %
75 [MPq 89.8 % 88.2 %
100 [MPa] 74.6 % 78.4%
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