N

e Engineering Technology Research THEFAIAG 5 4 %5 11 87 2022 &£

MBAOXGEEITHER

=FE

TR R KA DAL R A FRA T R F5& 710089
[(# E]: S ERSRARBAN, BREGEAETKTE, PR EBSBE SN —FIT A, BIanEEReT]. &3
AR OE. BN BRARZPNEE, BMIURS . SHA AR BILLAHERRKTRTT, RIENLERE#E
T8, fE—LEabifh b, gt RERIEAR BT RE S ZOT BN RGBT B E . ARE L. PRSI AR 2 e n]
CABHIS FTIFROAE BN R 0 M i, BRIE M (NIBESRfE B IRIRIT PR S5 44 i AT MR e
[RBA]1 « Fhmieits SpE; M=

Study on Structural Design of Fuselage Opening Area

Pingjun Wu
Avic Xi'an Aircraft Industry Group Co., Ltd. Shaanxi Xi'an 710089

Abstract: As a platform for all kinds of personnel to enter and exit, and for the use and maintenance of all kinds of equipment, the fuselage
must be provided with various openings of different sizes, such as landing gear hatch, various inspection and maintenance hatches, etc. The
passenger plane generally has many small secret windows and various cabin doors for passengers and aircrew; Cargo planes must have
large cargo doors, bomb doors on bombers, etc. On some structural members, such as the webs of beams and frames, it may be necessary to
open through holes for the control system or other professional pipes and cables. Most of the above openings are equipped with hatch doors
that can be opened at any time or non stressed hatch covers, or there are no hatch covers (on internal structural members). Therefore, the

structure of the openings must be reinforced.

Keywords: Reinforcement design; Single chamber; Double chamber

1 BIAER 3 NJFOgtRhaaBit
MLEENSE RN, SRR IT 6, Pk 31 JF O EEZ IR Kb it
NS0VTS7 & R N N Nl 1 B R PR /1 S22 O o BN Y L RENE . RIEAR R R, B L, s

ey e 0. B AIRS/NVER, SRR SEA B IR MG 2, R BN, N T BRI Ak
FHABIRETT; BHLLAT IR BEAE 1], SIEHL LIRS A SyEEr R R, — AR R R TE TR CE . B
(V%5 SR L, W AERIMBETRETETFRIAR g s 2 0 Sy DR, -t L PR PR AL U A A R0 5
SEHAN LA I ETE . BAEE AL, DRI AR 2 % R —AERE . 7EZS 4R A TOA f LA B A i, Bk
RTUABEI AT T IORE T T8OR 2 0 D i, s e (NEIES 2s s .

Wtk D, BIIT DA S5 AT Ao B . AL
S ERA NN PNANG E5T i bE 2L P NN SN R R L St |
XA X SRR AT, 45 AR IR 37 5

XEFANIFE, — R DRGSR, RIZETT F % P B — el
WA SRS MINGRLE . FETF X, B Ab 254 ¥ B9
TFAL R D HERR T L AR 8T g, AT AA N THES AL B 45
2 ORI W52 1 GARIFOEIARIR . X T Ob2R45 8, AR IR

TF I TF BRSNS RN /T T BRI 3.2 5 R RS2 BRI TE L A7 A9 /NF DR R B
TFRRANEARE 5T FUFTEAL B AR e RO AL & - bt S A R IE LR AT IE R 5 R B T
WS EIF O BSE— I fERT s R 5 L 5 ELARAR EE SR 4053 b (7 780 B K DA TE 419 R (20
FID, BRI AT KA 15~2.3) , HAKICHET (2.5~3.0) . J6 (3.6~44) .

— RO, TF ORI ELNSEAE OPLEAHED) AN s WML NFOR, AT REHEE [ — b2 [, (8T nak. (37
- KM I/, JF DI B IR (HLEHHED FIK TR, WEEITETE CURAR 58 0E,  ELFF LS ISt A 5 b
SEIEERAE CRAM) BT IT L KIF A —BURfabl e BRI, T, Pk e B BT AR

EangpLrTy BEARTT FESAR ], VRS TS5, S k) VR ETE L RS, VEE TR T
Fp A B s A, WA 1.

104



Engineering Technology Research TFE AR 55455 11812022 F

N

W T

T

L X/,
/

BT JFFLEERR

SAMELRERNAE R, JF R SR AN SRR 5
PAGRTE R “H a0 (WIBEIE KD ke Fal B i 51 g 224k o
4 I OGHINEBR T

TIF DR T LS 2 R R, BREE RSN, — e
DAL S5 o 25 A AR 2 IE BT AT Bl B 2e %
V5 5 - 3 e LR RO ol 2 D il 2 R o o 22 71
Y\ EI AR R TR CRLFRAR SR A AR , MU, B Rk OR
AIREF S B AMTAIRES, S, AEE s 4k — [ FRIAE,
DL 20 R OII AT i I 7E T AR R (e 2
HFOSHO , FFA L RERAM ROE SAMP R — B S S
B

52 7 5 FE A 5 ok 11 ATE £ 22 A AT e P o MU B AR
2 77 BB R o () 52 R 2H R )R SR 22 T . ER T FEE Y
R = BE L AR R, BT AE 2 B R RN AR, FEAE
YN LA 1) B 7 LN

1.56 KE; 2.57 HE; 3.58 HE; 4.78 5 KM

576 8 KMT: 6.fE: TRREH:

B2 s A e e g

BRI R, FEETT O A A E AR, 5

JE FEl (R RE 25 2 AT SE IR R HE, LIET 30 e DI KoMT )
7S R AR BRI Z 8IS, R E B Mg
RUM b o AR T TR DRy 52 B RS2 300 7 1R FF 1136 43 10 kb SR 15

8. MNEEAR o

105

it

M

Wik
B 3 11 Bl 0 o i 2 ARRT o i 2R A
5 KA AREMEt
ML EEH EEAE IO, KKK, 58T
VB BEARBE R, BIiERN S S a R K —BARESKX., X
FOTF VX 45 4 J& R R AL B 285 M — X o () 52 i, B anal

ST insE,
PR B AN 58
50 BHAEGER EARIFA

RN B, FER R ER LS T s E A
FEFAG T FPHLS ATT DAL 2Ry %, DL 4, FEJF 1
A5 P A1 BN, R iR DL PR 2 BUS2 LI A 3 —
B, G A0S AR — X BT ), BAZE L A M BEf F R
nZEEMEASZH.

T VTS A i i s P LSS R AT B IRIEE BT AR A
BB A IEARHE, 7 1ETT BB A KR e . 222
A BRI IE R A AR ZE A U EE B, BRI P BL N K
MR 1 PO R ST e 220 S5 o T AT 52 6 20U S A 21 48 A
S 5BL, I B BNl 0 603287 A2 /N H M 52 B0 AT AR B D

N

YUy &5 G X AR S5 R A BT 1 X s, A

AR TR B A BRI S5 AR, i THLE N ERTT B
WiAR 2 Kby, BORMIAISS 7 HRESRE Sy, BIMTT D X 2 &
IRBRATINGRATEE o oA R A KR EE M B S 5 BN, Mgk
SERTREBCTH A T v B L, T A RO b B SRR . BT
WU HLE R34 KIF I, FEFF DA WA B AT e, My
GEATI Ny = AT T AR BT 11 DX e T [ T S S o
—EHEE.

B 4 KT 11 X SR 5 T AR B s 45 4



N

W I T

Engineering Technology Research THEFAIAG 5 4 %5 11 87 2022 &£

52 WA EEBLE EH AT O

IEHAL BRSBTS P
AR b o B A A B R AR, 2T A S
B BIBOR.

FETT VDX R i P s A1 BN AE , USRS P 2 3 B2 1L e
Hepl PR B, BT IR A . R o b A
S BT o Xk o 7 S S 275 A B

N TAMEZESIPEIBIR, — e S T A B RAR 58
HleE g, M E RN G, W 5. AT
AHLEIT DX TE, Bhtm 7L T =B AL 1
WIEE, G BERIE N T —E AL NIEE , 45 R L S Dt »
HUBGE R, Je i IRl E i e, CRyHL S AL 54
e Bl A BB RE

RPN

[1] W2 G, LSS M BT MY AR E B Tl R #E,2016.4.

B-B

ﬁ@
sap TRER

Bl s diRis bl o sl
5.3 EKHLETHLE AFF D AnaE

FOCHLATHLE I B FEOARIFH, ROV E R A% %
fitr, NEOVHTEERME. BT FEBNITE, EAER
TR B ERIME T Pz, BB MAC ISR Z .
Pz 5|2 (AL 5 A1 2 BE Hh E 8 5 A P (B DL 2 22 25 i
A T BLE R T 3E A T IT FROHT R AL, Hrik
ST B RIFEPII, B AT, NI S EIE R 2 .
&

H BL B Hrarn, HLEr BT X RN 75 S8 EAR ST FK
ANEAT A BB BRI, X TNTRIX, AET XA
BmsRHE, B @RS RESTs XTI O XU T
PSR T HLE 32 Ty e M R se B e, 580 A 8 245 A4 K
Jitib s A FE AR G54 0RO 1 DX s U 2 BEAR 4R e
BB ANIE .

#i

=)

[2] WBIEREFE/N 4 BE R4, sk a0 25 RPLERAE 5 R G0 M. JE 5B B A R k2 R, 2020.11.
[3]1 GE) L) S LA M TRE ST IM. A6 5 A 2 ol i #:,2008.10.



