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» A121NN15NAABIRIN AN 35 blurd AU AMUARIALARDY
i (MPa) (MPa) (%)

1 82.509 89.481 8.450

2 81.198 76.651 5.599

3 85.401 92.402 8.198
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6.2 wNan1sNadauLHuA1ULsITnR835 W luAd AU
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Uinnnaesusiufuusatn o durenduloaivounansiegui 6.2 (b)
devhnsiessinanisneaeulagfinnsananauduldenduloansuey
(Consumption of Carbon fiber) mmwmﬁwé’ﬂgqqm (Maximum Principal Stress) aglona
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aximum Principal Stress (MPa)

Fiber orientation

MNumber of Fiber layers
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Carbon fiber consumption (cc)

Fiber orientation 0

MNumber of Fiber layers
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5?U?U%ﬂﬁﬁ ms‘neaaﬂ%aué’u
Consumption of Maximum Principal
eI EHITEN TovanLaBunss
Ty ' Carbon Fiber (cc) Stress (MPa)
(¥) (29f1)
12 0 19.90 219.29
12 45 19.93 215.81
12 90 19.98 219.68
12 -45 19.93 223.84
12 45/-45 19.93 220.72
14 0 23.21 207.04
14 45 23.25 201.15
14 90 23.32 207.23
14 -45 23.25 214.28
14 45/-45 23.25 198.65
16 0 26.51 195.66
16 45 26.58 186.60
16 90 26.66 194.52
16 -45 26.57 204.15
16 45/-45 26.57 201.89
18 0 29.82 182.79
18 45 29.90 173.00
18 90 30.00 182.64
18 -45 29.89 194.12
18 45/-45 29.89 182.66
20 0 33.13 171.74
20 45 33.22 162.54
20 90 33.35 172.05
20 -45 33.22 184.50
20 45/-45 33.22 173.38
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0.99990) fiAlndiAsNnAUNSYWERBEIN1STIaeIRsART (R% = 0.99998) uilunns
yuneAIAIdundngen Auutug1rasnITILIBAIRBaNn1TIIa0IAINA (R? =
0.98041) 1A1g4NIINTVINUILAILAUNITINRBINTANNBEITALAY (R? = 0.90511) \flosanenil
laannisnaassiianuduiustasiwUsauLasimllsnudanadasiunsiugale e Ty
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Cross-Validation for Maximum principal stress [Rz = 0.98041)
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Cross-Validation for Carbon fiber consumption (Rz = 0.99998)
a4
azr #
a0t s
8 r -
26 #

24 r s

201 L d

Experiment results

18 20 22 24 26 28 30 32 34

(% (%
a o 1

Predicted

Cross-Validation for Maximum principal stress (R2 = 0.90511)
o

23
v
2201 —
.
- L ]
Fd
210 F . i
»
.
y L ]
200 - e
Ve L]
° L 4
]
»
190 ,
o
P
° .
180 S
. s
.
ot
70r® L
re
.
rd
160 I I I I I I |
160 170 180 190 200 210 220 230

Experiment results

6.7 Mnuanin1saIaaeulyiannsdinaenIsannesl AUt UNaAILAUMENEIAR

76



7

Cross-Validation for Carbon fiber consumption [R2 = 0.9999)
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AT 6.3 AIINNITNAINNITUTZILUTZAVENINANLLIUEINY 9 V0IFUNTINADY dIU 2

esinnsUssfiulss NS AT ﬁﬁJﬂ’lﬁTﬁa\‘lﬂ ﬁuﬂﬁiﬁiﬁaaﬂjﬁiﬂﬂﬂaﬂlﬁlﬂ
NN Lal

RMSE for Carbon fiber 0.0189 0.0474
consumption
RMSE for Maximum principal 2.452 5.3972
stress
MSE for Carbon fiber consumption | 0.0004 0.0022
MSE for Maximum principal stress | 6.0122 29.1293
MAE for Carbon fiber 0.0124 0.0363
consumption
MAE for Maximum principal stress | 1.5394 4.2783
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FuuuUsyynsi 100 Wuduluienuvainnanetosningiausn wazaiusadiAineus

Tlunrsmanmunzaudigals Weennnsiuieiieduiugudszeinsi 100 1Wuduly L
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Diversity Measure over Generations
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Pareto Front
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Carbon fiber consumption (cc)
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WUU 45 83A1 wazdlduiutuAiuiidulea1suounIniign SeA1AUAUNENgIgailAn
wUsunduivIwutuniuiduleasueu WesnnAraudinianalunisiuniunsiaves

v 6 al 1 a 4
duleansuauaninteting



IMaximum principal stress (MPa)

Pareto Front
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Carbon fiber consumption {cc)
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$wauduil | esmmsiad | anwfuFeadule ANAULAUNANEIEN
wuviidule ©) A15UBY (cc) (MPa)

12 45° 20.0584 212.882

14 0° 22.9021 204.001

16 0° 26.0861 192.196

18 0° 28.997 179.688

20 45° 33.1965 163.703
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Torsion panel setting conditions
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