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ABSTRACT

China's aviation manufacturing industry has experienced a development process of
about half a century of imitation to independent research, has basically formed a
complete basic system of the aviation industry, and has the foundation and ability to
produce large aircraft, but still lacks the design experience of large civil aviation
airliners, and the structural design of many components also needs to be optimized and
improved.

At present, the wing structure of the mainstream large civil aviation airliner adopts
a double-beam monolithic type, and the wing is an important component of the aircraft,
not only the source of lift, but also the role of the fuel bearing engine, so the
optimization of the wing plays a very important role in the flight performance and
safety of the aircraft.

In this paper, the double-beam single-block wing structure widely used in existing
large-scale civil aviation airliners will be studied and analyzed, and the main stress
components of the designed double-beam single-block wing such as the wing beam,
wing ribs, skin, web, etc. will be laid out, and the specific size of the main components
will be estimated to complete the design scheme of the double-beam single-block wing
structure.

On the basis of completing the double-beam single-block wing, the design and
loading analysis are carried out by SOLID-WORKS software, and further optimized
according to the analysis results, a more scientific double-beam single-block wing

structure is designed.

Key words: Double-Girder Monolithic Wing; Civil aircraft; Structural optimization
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AL R IR 5 PRI E IR 2 A TAT BT BARE, h &P R AT B
A2 T R P 28T — P AR B AR B2 S DB AR F A 38, MK 3R ) A% 34 8 21147 3R
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TIEE, T ETE R 380 0 AN 2238 B VR A% 33 25 5 ) A BY 146 B B 4 AR % e HoAL i
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A, EBCRRMT, MAXREEC, MRS R o Aidk.

2) BMEA R

A R B RS RS MBI S RIS BTG N A B AR T R G R, AR TR
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AR WTEZR, WHLRRA S MEE RS WA E 23, BaEh g &
HEYAE M o5 RS 2R B E I ZOR

3) R JEWIEERTE K sttt

S8 8 I FE RV A BT S B SR BT 4 I L B E S, WL E R, HLER
RN, M-H I RATEL: 1% ITEEMIRS], 2 R80E, SCEHES R A vl 55
o WIRE R 57 56 L TH LV R A A 1) R S 5K

3.2 HETESH

FENLR KIS, — BB DU =Ml sz bl . RAAR LU 2% Jm i #f ek
om0 FEUHSRONLE 1 DLW 3P i IR R B IR BRI R AR SZ G, RaZ K, K
Al Ja 2k ALY 90 22— 52 I RiTJE A
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i
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= AT\
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:CG S
Arb: b—HLEEK
S—HLFE [H A
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2) MREE CA) o FIRBEMZKSERZKZIT,

X o —HHZK
o, —RIRZK
3) Jafsfl (A« HLE EAARNEREE G 70 L s2 25 3 BT X0 MR T (i 2k 2 18] )

o
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EIA AT Ja T A
A 1/4_%32232}53{/?ﬁ
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KA KHUARYE CCAR-25 B E, FLEA B IR 1 KRB R, 2 &
B3R, 3 KRR R A . 4 I MX = AT AT B
3.3. BRI L5 LS H
3.3.1. EAIHR
BRI {7 P 30 P2 5 B SR A4 R RS LR TR, R R, B AR KL
FIABR 3R, 35 A KL R/ IN e 3 B 5 B R e 3935 24 (1 3R
BSR40, RV, AU R LR R SR NACA B,
TECMLBTT R, P 532 52 NACA ZR 4 3,
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Yy HRMRAT

432 ALK
(1) k. 3R P 22 5] 15O ) S 2R AR O R rh 2. sl 3-3 B

P 3-3 BRIk
)T Ja%k: ERERME IR ETmRE — M, RECHHATSEME%.
(3) 3%4k: FHEERI. R, Mz,
(4) % LT JEEPTEEE LK, H ¢ R,
(5) R KNI AE: RS y MR KEMR KSR, MRS, DL f SRR,
(6) JBLRE: KRR BAEAE AR v B KB 2 5 FRABRRIZEE, DLt 2R,
EIFR R . RS2 K 2 LUFRONAHNT R E, BLt FoR, Bl t= t/c, WKl 1-4.
(AT AR BRI MR AN LPERNITE R, UriRoR. iR 552K 2 ek
AR TSR, T R, BT =1y /c.
(8) 5% M. BAMEZ L TIWINEIILIRMTNIESM, Bl £R.
3.4. BAIRHE
294 B R AL A B B R 2 R DL B AR i 1 -144, e HLAR 2 275 T KL,
77 J2 30 38 E U e A B AR P 0 P S BRI, B ) JE IR 3R T NACAG R A BT . S FLA)
NACA B A — ARG JE FEAE 12%  15% A B B KT+ 71 S35 3 WL o] AZE AR R B N
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FRFEEK (m) 4.17 429
JE % Lt 9.44 9.39
AR b 0.278 0.240

1/4 5% 28 )5 45 f 25° 25°
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I BNITE R LE I BT, X2 S B F A RV S5GE  WHLIERE A5 i - IR I
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6200
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G2k 5 MR — R SR B 32, AT HEPI S B HEPI G N, R4 25 S
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REEFER, nTLLUEHTPEIET s a0 S0 o BE AN B 30 R, T8 FH s B A A B A
YT . AL 5 RGO R H FEIER S SO AT R R A R — R R A

WU S 56— S A A, — M5 52 fe e, @t 04T 1% H:, - FHLE AL IUE K
BT &b CYALBHFM S50 brdE ShraEfT) 1L HB6315~6319—89 ARitEfi4T ,
WIETEAE d N 2mm, JUKFLEAE D N 4. 6mme HHILAAE SR .

PGATEESREE R, PZREM F FEFROE SRR, NAREKE FEUG M
Jit, i S COHLEHFEM B St 14 ERPEE T, hERERT
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R R e, ISR 2 LT S
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IR =S
BRAEZZEE (mm) BAAEZE R (mm)
900. 86 209. 1
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JEGtE

FARKEFRAE = E (mm)
535. 92
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B OLAEH B Dy ] 3-8:

3.6.2. BmE

B SRR M IS A R, 1A A SR RR L3 B A I A SR, SRR A R R R b 3R
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3-9 TRHLAIMEE D
A BN JeAn B ARSZ S I n s b F AT B .
HInE 3-10 /&, 1 R, 3-5 % IEmsal, 8 Jukshla:28meafl. & 3-4
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#* 35
22 R AL 1 31 )
B — PR /mm Bl — M W E/mm
B707 724 DC-8 762
B727 673 DC-9 711
B737 641 DC-10 711
B747 724 L-1011 609
I Profili BN AT LAAS AL 3 30 &S sZ KA T -
* 36
B ERDhZEK
Mg 5K ) #WgS 52K (o)
1 6200. 00 6 5471. 46
2 6172.51 7 5118. 16
3 6089. 29 8 4666. 26
4 5948. 02 9 4083. 15
5) 5774. 39 10 3300. 00
& 3-7
a2 & YIEISN
EWgs 2K () BT 4K (o)
11 3194. 45 18 2822. 64
12 3177.73 19 2713. 60
13 3149. 67 20 2586. 29
14 3109. 96 21 2437. 86
15 3058. 14 22 2264. 16
16 2993. 59 23 2058. 79
17 2915. 47 24 1811. 03
RS BB ARFF S —, B 3mm.
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WL S LB b TR, S MR AR 3G, RS L4 K a7 1)
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R BRI AN TG e R B AIR B EANS 5 BN AT K N 53 &8 70 e — 44 14
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o
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W R R, KRB HINLR TR a5 AR R AR

#* 3-8
KRESENNLIE 7R ) 58 Ak
MLE  EEER(BE BMig TEBEBE THisk (B B LIl
) @) O
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1 1
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1 1 1 1 1 (F&%%) %)
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(E5%%); JE#R)
2324-T39

FEHTHL I BEAT LA I TR -

(1) FT A 30 FH AT RAORL AR S B 8 O A o

) MEHRAEIE R AR e Uy /2. bR ZE AR AT Mk bm -l pm v

(3) BT 4 BH439 &2 CCAR-25 182 KHLE MibriE e 5

WL EMBEAR DS &S AT, BEEH 7085-T6; N VIR ER, 5 HCRHMAYE
HEME-RESZ RN BYIRA 7150-177, ABAERM T, BARIK.

25



Fe B R K3 2022 & A Sl it
FNE WRBRANEZHELRFIRBETHE
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4.1.1. REHLH
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KLIN
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Bl 4-4 SERCRAE
4.2. MR BIRAA 2B E]
BRI AT B 2], B AR B 45 Bl
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4.3. HEtHE

4.3.1. F+HHE
STt it A

Y—c1 2g
—12W
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S WHUARTRL (A 125m?. REATH AT 1 K/b Y=C,2 pv2S=1. 8x 107N,
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BB profile BT AT DAL 2% AL € 5 T Ik ) R EC, o0 A
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AKX LI E LR E P, N EEEERASARE, REAE &R LR G
BRI, TERA F A B SIS T, fEASCHT RS i ARl LR # 5 R 5 5
AT A AT DU AR S L 5 23 A, L3R 1% SR A 14 A Jgadak £ v g (T A% S0 ik
Wb, AR SO R I AN AT
4.3.3. BYHUE

I CHLEAT IS 7 ZE A R ek s itk — D IeiE,  fr AASS 3 BUS R Hiny, = 3.

Y=18x10'N, f=15

Y RNFT1, £ REERE

222 F AL A 0 o FoAh AT : AMUNLEEE N 9.8t, BB RO EER
6.6t, HFiEREEN2.92t, SMUNLEBIMEN 161, FHNHAdEET
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