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BHAEE ) 22 4 RO RAL B 7R B T IE R R,
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D535 N B PE B 22 459 2 )5 K Freudenthal ™' 3%
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A BRI B — R R R, g T A ABA SR e 5 ) 1) 2R A%
MRS ST SE 2, U R WA, T SRR, R AE
FEbr B2 T T2 KN . AR R R, B4
FER T =& BB 72 . KamAIChang™ Al 1 /2 2 34
BOE N — IR Z W FE LA 2 A ARHE S AR i B P 5
PEREAT 7 B 4 17, A1 IE i S5 45 AR} ) 5 BE 2
BOFHH S FA R BUE THE TR AR M I = 2%
R, 45 S A IE A 3 3 S 56 56 31F; Dey s NP4
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. Tbnabdeljalil % A% & W14k Bl 1 (1) = 2 510 717 124
AR S5 5 B ] SRR AT T EAL, 22T Monte Carlo%k
B 52 R SR A5 M L g 53 A7, LS5 A 1000 i 72, B
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FMonte CarloyEBL4Y 45 #4 #a7 . k2 HOR 38 B2 11
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VR AR SE A i RS NP T S T e
PEJE R IR I RS 1 S $R AT SEE R R A 5
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find: 1,0,

min W= iW, = ip,t,.S,.,

s.t. g,-(t,»:g,) < O,l i=12,..,nj=12.,1 ©)
R(t,0) > RS™™, i=1,2,..,n,

Forpr, Ry K H AR AT SERE, SR T SERER M N2
HRAF AN H B . Kogiso 5 NPT LL4H 2
Fi BT AR, DLATSEE S KON H bR R BOR 20 530 %5
JE R A FURLZ G AR T AL R 5 bR B
JE DAL L. 25 8 A B 5 A RHJE P K BE AL,
S5 B A PR TC I S — U)W R SR R 46 A i T 5
fabR, CLBUHE 541 5 i e VR0 A 45 R BB AT EL R, W
AT EE PR AR AL S 1K St 1 Eamon 55 A\ PTR OR A fK)
R EPPRI S IT R 1 AT SEPEOLALAT 7T, i id 2 i Al
T, SR R AT SEPE I M BAR X SO A R A R BEAT 3 #
11 Je 3 3o T 4 o0 i 4 RO A R GE AT e A Ak
B, 52 A A RA LG, U 5%, 2R R K 50%;
NIRRT AUE A MORHZE R AE SR AT R R, %
JERE A AR . W AT SEPE L AN AU et Uik, 4a
2% T2 R R DL JE . 0] 53R B 200, A 25 T2 AT L
HET]; o 278 209, SR JH 2 T Kuhn-Tucker 2% £ I L AL
HEDN %, AT 3 Y St e i AR 3, A8 JR A B R A
JEPEE IR AXE, T I B 491) 2 WA g 1 LA e R R
5 LA N T — B A 5 B Rk I 2 5 B A
R PR (AT 27 ¥, AT BR 70 73 M e 37 S5 AR Y
CARTSEPE SRR 20T, 18R A U 2 5 AR = OO
DAL FE AL B R BRI 7] AL, X AR IRAR UKD, Wi
SICH FER.

222 SRS ESHHEE

P R P Ak 0] 80 1 SR 3 R BT LA A7 AR B A
v 8 (1) J AR R A AR i HA R A, A R S,
SR EESR 1 T B ORI R, o SRR LIS
e, (2) BRREAMENINL T ERS, EES AR
HRE, FEA 00, £45°, 90°254F0 1 &, 4l 2 X R )
R UL B i 2 P 1) . A6, AR () £ P Al 2 A R O
AEIL4)Z; HARE 2 1 A AN REIE L 60°; fe HME L2 A
0°BR#90°%% . [ It 11 1o A & /2 B B B AR Ak il i, —
MEARAL T VE T B A 203 2 T 256 M, TREHE
DA S F . TS5 sk ) S8, — ol 3 25 00 0 SR AR 8 S
PR R EEARE: @A B AR R, 439 BA

i E R R IUT N bR R, #EAT . X
FEAT RORET 1 2 5 55 AR LR 5 1O BB
AR, RORIE s 7L BT R, AP O 1 %,
PGS S e e AR, BRSS9 AT e N 4 K
SFAF, TP R BT AR R 1 PRI AT, BB SR
AR B UM LR, AR SR — D AL A R 2t DA
JENRFE 9 F A%, CANIEE . SR HFAF, JT R EE —
AT, SR i A2 3 EE O T3 T SR A4 J2 Y
AR BT 5, HAU A A F

Step 1
find: 7,(i = 1,2,---,n),

min W= i:Wl = i:pitlSi,

s.t. g].(t)lg 0, jl: 1,2,...,1,
R(h,0)> RS ™, i=12,..,n, (6)
tetht’,G=1,2,---,n);

Step 2

find : 0,,(u = 0°,4+45°,—45°,4-90°),
s.t. g+ <0, j*=12,.,k.

o3 A R R DIE A S £E ] A SR I A sk Jre TR
B, I — e R A SR AR N ST 0 2
JR &R R TER LA = 1A &, LA i 3R 70 b #EAT
PUAG: B8 120, G Rl ST P P 22 I 45 R0 5 R E A 52
TR (ERE &), 525, KA FER A X
Pl = 450 T BOAH 2 Y, S &AL RIAF BB T 3R T
ARG WS N R T R AR
JERRRS E VE B = 2 B vt T ik, i S A ReR
JS2AR BE HEMIDRAL 70 J2 ) B, PP e 5 2 A HE 3 R 5
Wi e B IR AR A A BT R L, e Z B 5
2 AL 7R B A Al B AR R S AR R BT,
2L I L AR PR BRI B R SR = T
SEAG) 43 A 2 W, A2 A A D R SR B S R . T
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Figure 1 (Color online) The sketch of first layer failure theory.
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Advances in the optimization design study for
aircraft composite structure

WANG XiaoJun', MA YuJia, WANG Lei & QIU ZhiPing

School of Aeronautic Science and Engineering, Beihang University, Beijing 100083, China

With the increasing requirements of aircraft design, the service condition becomes more and more harsh, development
for new material is imminent, and composite material has been widely used in the design and manufacture in the modern
aircraft structure by virtue of high specific strength, high specific stiffness, fatigue resistance, and corrosion resistance. The
advantage to be designed of composite material provides designers with more broad space for development of its potential
abilities; therefore, the optimal design of the composite material gradually is aroused heated discussion among researchers
both domestic and abroad. On the issue that optimization theory for composite materials at domestic and abroad, in
this paper, the author introduce the development process of composite structure optimization design, and systematically
reviews the achievements that researchers have obtained currently. The main contents include the safety factor-based
design optimization, reliability-based design optimization and robust optimization design, elaborate the application of
the above methods in composite structure optimization design region, discuss the relations among the three optimization
design theories, and then the current structure optimization design of the composites presented some problems and the
future development direction is analyzed.

composite structure, aircraft, reliability optimization, safety factor, robust optimization
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