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Fig. 1 Laminated cylindrical shells.

Table 1  Optimum calculation results.

Optimum design variables GA PSO DE Hibrid PSO | Hibrid DE
Evaluation value [kPa] 148.64 147.97 148.09 148.61 148.85
142 [mm] 0.0582 0.0569 0.0574 0.0564 0.0545
13,14 [mm] 0.0339 0.0480 0.0347 0.0359 0.0311
15,16 [mm] 0.0509 0.0466 0.0351 0.0577 0.0614
17,48 [mm] 0.0382 0.0293 0.0539 0.0320 0.0341
19,110 [mm] 0.0388 0.0310 0.0289 0.0360 0.0382
11,112 [mm] 0.0301 0.0383 0.0401 0.0320 0.0307
Piv andle [ [£90/+25/+10/| [£90/£30/+15/ | [+90/£30/+20/ | [+90/£35/+ 10/ [+90/+40/215/|
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Fig.2 Optimization process of the best buckling
strength value.
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