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Abstract: Structure lightening is one of the most important targets of the aircraft design. It can be realized by

applying the composite material instead of the metal and optimizing the structure. An optimization design is

done for a high aspect ratio composite wing. The design variables are the position of the spars and the composite

layup. The target is to minimum the weight. The constraint conditions are the structural strength and stiffness.

The optimization is done through genetic algorithm with Matlab calling Patran. The composite layup library is

built to solve the problem that the number of the composite layup variables is too huge. The result shows that

this optimization method is effective and it is useful in engineering design. At the same time, the composite

layup library also can be widely used in other works related with composite layup optimization,
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Fig.1 Model of high aspect ratio wing

2 KREiRE

FXESEF A Patran TS HMER, R)E
FIR Matlab g7 B R 52 S B 2 & 4R E
RJGTE Matlab PR ERERERF  BEIREA
B A Patran #4748 RIuadr 5 X #ET XA L
THw Bt

2.1 BHULER

FE Patran W #EAT AU BE 2 45 R i i B9 52
ESRAEEIE IR ERE R RN
BEANEZARERTESE UEEE RSN
DA 78 i A B R AT R

FERI 53 PIAR B RIB AL E BT F I Z T
BRURERRER 55 R E R R 4 R
=AM LATE 7 80, 5 B 4 4% R HER 2
BAFEIL, BRSHEARTEEIE 2 .

B2 HMEFRTHER

Fig. 2 Finite element model of the wing
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Fig.3 Model of the wing’s loads

2.2 SEAMBHERE

EEHHRBOITRABRKK A b E, H#EZE
BEEA BEESYAENOIERAGTERY
. MTFARXTHENIE, RRRNREHNE
BN, BRENREEE . 5% LR
NN BRI R R, e AR E M A
B, RRAE SRR EREERBTREREE. B
W, REZEHBEEN T ZERENEZ M
B &R . B R GHBEEE, U—1 55 A%
—HERIEENEEZ TR A ERRE MR
H=AZER, WRE ARG RINGEE TR
S ERREE LR T X — LR

30K BN 52 Bz 1 6 R B0 R I 4 B
AR . BRAENSEZEEES, BRI KA W
BRI R B B E R AR EHLHE



112 METEAR

B6H

BEL, FAARBIBENHENBEEZRTE
R,

1

4I—II' e N
e L

B4 HETRREH

Fig.4 Schematic diagram of layup scheme
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Fig.5 Schematic diagram of the spars’ position
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Fig. 6 Flow chart of optimization process
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Table 1 Calculation process of fitness value
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Fig. 7 Evolution process of the optimal weight
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Table 2 Comparison of wing’s structure parameters between before and after the optimization
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Fig.8 Displacement nephogram of the structure
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Fig. 9 Strain nephogram of the structure
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Fig. 10 Check of the structural stability
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