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Structural Optimization of Wing Skin Considering
Requirement of Continuity of Thickness

LiQi, Qiu Zhiping

(School of Aeronautic Science and Engineering, Beijing University of Aeronautics and Astronautics, Beijing, 100191, China)

Abstract: Based on the finite element, a method based on full stress rule is proposed for the thickness
optimization of wing skin. Firstly based on full stress rule, the thickness of each element is updated.
Then in order to meet the requirement of continuity, the thickness of each element is modified by weigh-
an overall modification is imple-
This

method is applicable to problems involving with metal skin and composite skin. Finally, numerical ex-

ted average method. After performing the weighted average method,

mented for skin thickness distribution to ensure that all elements satisfies the stress constraints.

amples demonstrate the feasibility and effectiveness of the proposed method.
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Fig. 1 Finite element model of wing
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Fig. 2 Thicknesses before and after using the weighted

sum method
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Fig. 3 Flowchart of the thickness optimization for the

skin of wing based on full stress rule

3 EAMHIEREMRWL

58 BN B2 G RN 5 2 IR 58 B V) R
Hill-2% i U]
ki (Ga 200 sTas) =
Hrp. j REEGMBEZF 95 00 5 00
o SR ER ¢ A5 R BATTH OB ) T 4 5 1] Y
N s HEAR Ty ) 0 DA BTN s X R AR 4k s
ISR EE s Y SRy B AR Ty ) 5 RE 5 S A I PN 5 D)5 B
MAER i A5 B B ou H A )2 5 Y B8 4 U]
eV
hi;(t+1)=h,

GO+ 2ok

i (on.j 90, 5Tz, )
)
HER 22 5K 20 AT 0.1 ~ 0.2k, —h)) o
29 52 Bz e 15265 AREES o JEE BE 19 S8 5 P A 1
By 25 Hn] DL HE Ny
Dlw )b (t+ 1)
ho, (4 1) =" 9

Ew(l‘,)
i€N,




380 MR E A

K OK ¥ ¥ o 46 %

FESEAT IR BB )5 52 5l 2 R BB IE A
AT LA [ 2 4 A5
hij  pehi;
h,_,,.<t+1>Jh” e
1=1.2,.n
h;h,.j(t—b— D e
Ky, HREZIREBIERE
7=V (1.1~ 1.5 max(k,,

(t+1) < h,

(t+1) >h,;;
(10

(611, 5012, +Tit2.j))
an
A i=1.2,0m; j=1.2, o HTEXTHLER
LA PR S B T2 TR i1 Tjﬁﬂﬁj_ﬁlﬁ % &Ik F
WLRE 14 Je R AR AR BB LR Z5 R O 3% A4S 1k v
oy
+1) —h,; (D) —
3 =1,2,,m) <

max(abs(h;,;

€l =1,2, 0 (12)

RIVHIDJ5 P Ok A i R Y R C 5 B R R

RRWZER/NT ey o ROPXN TEBMBS K
Hle,, =0.05(h,, —h.) .

4 = 15
W 4 Fros U [ R 5 A R OCE AL, xy
ST N 4 AN T AR BR A (0, — 120D, (0, 524),

(687,120),(687,677) , H ¥ {ij h mm. 57 & &
* AE S B R M RS p IR R R
y) =305 4 0.038 8y — 0.056x , plx,y) =5 X
102 —2.6 X107 y+7.5X10°x ,
R4 R 70 X 35 A PUTEAR TG .

2(1'9

EQSUR Ve

B4 A7 WRT B b S I ) S

Fig.4 Distribution of pressure of finite model
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Fig. 5 Distribution of the thickness of metal skin
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Fig. 7 Distribution of the thickness of composite skin
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