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ABSTRACT

A study on the structural analysis of the composite laminated cylindrical shell which has simply
supported boundary conditions at both ends. was performed. The results were used into the neural
networks, Neural networks identify the load characteristics of the composite shells, Momentum
Backpropagation which the learning rate can be varied was developed. Input patterns consist of
strains at 9 side points which is divided equally. Outpul layers are the load characteristics. Developed
program was used for the training, The training with variable learning rate was converged close to
real load characteristics. Inverse engineering can be applicable to the composite laminated cylindrical
shells with developed neural networks.
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Table 1 Natural frequencies of the composite shell
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Table 2 Input patterns by using 9 gaging points and outpur patterns of the loading characteristics

Loads | Impact| Disp Maximum principal strain

{x8300)| point max. (x100)

(N) /L fw/R) Sal 5G2 5G3 SG4 SG5 SGE SGv 5G8 5G9
0.10 | 0,00388 |-0,17346| 0.02513 | 0.01551 | 0,00752 | 0,00452{ 0,00413| 000513 | 0.00444 | 0,00307
0.20 |0,00528 | 0.08067 [-0.17352 | 0,03021 | 0.01938 | 0.01084 | 0,00692| 0.00575| 0,00686 | 0.00684
0,30 |0.00624 | 0.04163 | 0.05894 {-0.17715( 0,03185  0.02171( 0.01207{ 000696 0.00249 0,01022
0,40 |0.00683 | 001333 0.03160 | 0,05531 -0,17662 | 0,03252 ( D.02211 | 001170 0005381 0,01216

0.05 0,50 |0.00703 | 0,01341 | 0,01455 | 003129 | 0,05427 (-0.17661 | 0.,03261 | 0.02177 | 001106 0.01300
0,60 |0,00683 | 0012031 0,01032 | 001738 0.03126 | 0.05336 |-0,17737| 0.03236| 0.02236 | 0.01664
0,70 {0.,00624 | 000914 | 0.01191 | 0015801 0.01797 | 0.03025 | 0.05184 | -0,17870| 0.03441 | 0,02301
0,80 |0.0p528 | 0.00550| 0.00888 | D.01364 | D.01481 ] 001578 0,02768 | 0.04927 |-0,17933 | 0.04609
090 0,00386 | 0.00223| 0,00391 | 0.00673| 0,00896 | 0,00947 | 0.01085( 002174 | 0,04280 | -0,17215
010 1003884 |-1.73462 | 0.25134 | 0.16513 | 0,07519 | 0.04519| 0,04133( 005125 | 0.04436 | 0. 03066
0.20 |0.05282 | 0.80667 {-1,77%24 | 0,30207 | 0.19980 | 0.10839 | 0,06318( 0.05747( 006860 0.06839
0,30 |0.06242 | 0.41629 ) 0.58941 |-1,77152 | 0,31848 | 0,21703| 0.12068 | 006355 | 0.02488| 0.10216
0,40 006831 ] 019328 | 0.31602 | 055308 |-1,76618 | 0.32624 | 022112 011701 | 0D,05384 | 0,12162

0,50 0,50 |0,07030 | 0.13410| 0.14548 | 0,31294 1 054270 |-1,76608 | 0.32512| 021766} 0,11061 | 0,13003
0,60 |0.06831 § 0.12031 | 0.10315} 0,17377 | 0.31260 | 0.53360 |-1.77370| 0.32355] 022363 0.16635
0,70 | 0.06242 | 0.09145 ¢ 011911 ( 018802 | 017967 | 0.30248 | D.51839|-1,78700 | 0.34414 | 025014
0.80 |005282 | 0,05500| 0.08881 | 0.13639 0.14806 | 015776 | 0.27675| 0.49266 [-1.73334} 0,46087
0.30 |0,03384 | 002235 003910 006733 | 0.08960 | 0.09473 | 0.10850 | 0.21738 | 042804 |-1,72152
0,10 y0,07768 |-3.46924 | 050268 | 0,31027 | 0,15037 | 0.09038 | 0.08266 | 0,10250 | 0.08871 | (.06133
0,20 |0,10565 ) 1.61334 |-3,65048 | 0.60413 | 0,39960 | 0,21679{ 0.13836 | 0.11494 | 013719 013679
0,30 }0.12485 ) 0,83259 1 1,17882 |-3.54304 | 0.63695 | 0.43418 | 0.,24137 | 0.13910 | 0,04976 | 0,20431
0,40 |0,13661 | 0,38656 | 0,63205 | 1.10616 |-3,53236 | 0.65048 | 0442251 023402 | 010768 0,24324

1.00 0,50 |0.14061 | 0.26821 | 0.29096 | 062588 | 1.08539 [-3,63215 | 0,65024 | 043531 022122 0.26007
0.60 G 13661 | 024062 0206830 0.34753( 0.62519 ] 1,06720(-3,54739 | 064711 | 0,44726| 0.33270
0,70 |0.12485 | 0.18289 | 0.23821 | 0.31603 ] 0,35934 | 0.60497( 1,03678 |-3.57399| 068828 0,58027
0,80 |0.10665 | 011000 | 017762 | 027279 | 0,29613 | 0.31557 | 0,55351 | 0.98531|-3,58668 | 0,92175
0,90 10,07768 | 0.04463] 0.07821 | 0.13466 ] 0,17921 | 0,18347 | 0.21701 | 0.43476 [ 0,85608 | -3.44304
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Table 3 Mean and standard deviation of the output layer percentage errors after learning

Output 1 Hidden laver T 2 Hidden layver 1 Hidden layer

laver No. of laver Mean {STD dev.| No. of laver | Mean STD dev. | No. of layer Mean STD dev.
5 NA NA 2H 1.0041 57765 5355 0.1652 3.1432

Loads 10 0.0158 10,5481 1010 0.2195 2,292 10-10 10 0.0120 1.1018

15 0.4569 6.4572 1515 0.0885 15 1515 0.0078 0.6554
20 0.3032 6.7670 20 20 0.0227 20 2020 0.0086 0.6676
. 5 NA NA 55 0.5640 1()/()1 535 0.3764 3.0014
Loading 10 3.6260 117472 10-10 0.0427 16029 10 10 10 0.0674 1.0289
piong 15 1.4268 71382 1515 0.0950 1.1019 15 1515 0.0098 0.4863
20 1.3474 8.8712 20 20 0.0185 0.7518 20-20-20 0.0009 0.2548
D NA NA 55 1.4533 505 1.3531 5.0440
Max. 10 1.6473 27854 10--10 11517 10-10 10 0.85826 3.6899
disp. 15 1.2333 5.0128 15-15 1.0599 3.85¢ 15 15-15 0.9811 3.80899
20 1.8955 6.2176 | 20- 20 1.3965 14865 20-20-20 F 0 0.7927 3.2173
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