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Application of Net Assembly Technology on Aircraft Composites Component
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[ABSTRACT] The net assembly technology is presented in the process of composites component of aircraft. Error ac-
cumulation is reduced and coordination accuracy is improved with digital quantity transfer in the process of product design
and manufacturing. In order to improve the assembly accuracy, the measuring device, such as laser tracker is applied, the
assembly accuracy and tolerance distribution is adopted with the stage of assembly process design. Taking an composites
component as the typical research structure of composites fuselage, the process flows and methods of net assembly technol-
ogy is defined. The method can realize one time clamping, processing and without repeated assembly of the parts, so that
the assembly quality has good stablility.
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Fig.1 Net assmbly processing of composites aircraft skin

22 EBEEEREMAE R EZEMIS TR LER

AET 1450 F 2 MG G PPRMB T TREM . 4@ A R 32
SR ShECHEE SR AR AR TR B e e i,
PRAUE BB R 70 B HER DR, AR T RE AR ML B R Al
XTHEE BRI N 5] o MR TRERCH &2 5 M RE R i3, 7F
ANERE BT 0 A I T4, ARSIEEFMPLE T 12
[ E BB 22 . i AR TOME AR BN AR
BT BRS i de B bR e A EL A R 22 TAE)
Z7% , (GG 0T AL B 3k A 4 e 7
BEWE , 2 e A R 22 %% LG Ny 423k A8 S AR
R0 T BEA AL I R B I A, A L]
B 2 AR T BT o 5 A 2 TH o 1 B R, A R X i
FLIEATANIN T o ToAy RBE AT BRI 1A BB i
LGB — MR e AN, FEREAR T RE AR — kM T
B, B FCRT TC T A T AR

AR R BRI AL By 2e P AU R S LTI, R AR T[]
— 7= R IR SR B AR T v R AL, BT
AR F B PRI R I N A% , QAR T T S AR RN
HLEHAR T TIF e i AR B T Ak 58 p AL B i
B S E N A SR, 7% R T AR B ER RS 2
ZVET AL MR T, 7 B Fad A ol HoAa Pl o
FINEBOL NG BE A 22 AT A BT C, (DR 25 B SR 2 0
o T I LABSEE 1 R BC DR OG22 R 0], 150 B L o 2
BO 77k o VR M 1) BB R A8 s OB R 55 LASE 5 AL
RFEEIATBET, WK 2 Fis o

Ry DR RS Vi AR AF A AE ML B R O
BOREIEIEM T L E A LS LR A
AR SO CIREFA AR LR IR K BT IR |1 e 4

108 i BEE A - 2017 455 4 1)

ASTHEE N2 K 3 PR,

T HCW DR, TR BR AR AR (1A R DR 25 — AR
+ 0. Imm DLA 506 M0 25 AN il AR 2 5 i JiiR 22
MR, SEEM N2, kB PE— 2 20K, 5
PRy|EETEBLANE - HLE S5 T H Bk OTPO1-9 JeA~ A tm
(B SEBR i 22 0 FETETE —0.1~0 mm Z[H] , AHR S 75 280
I EE A THERABARE AL 4 1E -0.1~0 mm Z [0, fZ
ZINER 5 DR R R AR (B 6 BRI, Lt
D RIS o TR R T REAR R E AR T R BRAR

P

OTNEEA

Jerr THER

(b)) AT TERBE LA S RE (L

E2 EERMITREESINGZAEMATR
Fig.2 Positioning method for junction of landing gear door and
fuselage bay

E3 EMEEELAENS
Fig.3 Adjustment process scene of positional accuracy



PN
RESEARCH mﬁl‘r&l

=1
it
T HIRG S
ETR AT B T HBRA bR OTPO1-1

OTPO1-2 (&%)

BB RV 2R R 1Sk 2 A T LR A b OTP01-9

AR R AE AR FIELE ~0.1~0 mm Z[A], LARUESE R eds Al
JIE T T BE S AT B DMK E . 2Rk IS R BEAE T BR AR
P B2 1 R

HI T ECBE Sk BRI DL S A T2 (S
ARAEPIRR B Rl — AR AR, DRI ] AT R R F
[ ) (37 B L 25 K, AR T 58 B MR BE R R AF O o7
KEEE BLEARTIIT IR BCHE RS A AR AL B RG EE A . 2
P ARG T TRIPLE JT I E B < 1.5mm, By 22 < Imm, £F
BHOREOR . BUBERE S VB 2 KA R A R A
BT L, i TR A AR AL S5 B , F A 5E 5
PN T 2 (A AN 2 2 TR B, T2 0 Bt e s i A R
S5 AT AMES , ARIEREIC S RS BE o Ay sl S e T it
FEAERE ST FE A LI o B AR R AN A, R
TP ik I R AR/ N A T B AN N R BT A 7
FARIRZSE AL

3 &g

A SCH 3 B T U S B i e R R A
AR RS A T RO AR T2/ T2 Al ik
R ITCAR 1A C 5 VR ) 1 1) 2 2 5 BRL RALER BE™ b
IS8 R BOREOR Rk T Z AP TAB R RS
AT R BORCRAR B AR E SF R, S5 bhRHEE
MBS i ] — R SE BRI RN T, i AR A
GEINN %/ S IS 22 (RS N W a1 i N s
BN, RS WITT HEAT AN T AT LA ), TR
P B A AT W5 2 T AR, AR RIS T S A R B
AR , D P i 7 2 R

& X 3

[1 EF, b3, Bgs) . R RHLEE i TR (M. Lt
fiiZs 0l AR AL 2011: 639-667.

FAN Yuqing, MEI Zhongyi, TAO Jian. Digital manufacturing
engineering for large aircraft{M]. Beijing: Aviation Industry Press, 2011:
639-667.

[2] Bk, RLLHE . RERCHMRTARLE KBNS G BRI G B b
R [ Wezs B L 2008(15): 84-87.

HUANG Xia, YUAN Hongxuan. Application of assembly coordination
technology in research of large composites wing box[J]. Aeronautical
Manufacturing Technology, 2008(15): 84-87.

3] #Jy%, Seta T A AR RIS (M) Jbat: fiaE T

AEITESE S T MR i T APk AR

AEARME /mm
X Y Z
+0.1, 0 +0.1, 0 +0.1, 0
3720 ( 0 /_0_1) -432 ( 0 /_0_1) 62 ( 0 /_0.1)
3660 —432 62
3712 £0.1 —432+0.1 62 +0.1

Ak HREAE  2002: 25-36.

YANG Naibin, ZHANG Yining. Composites aircraft structures
design[M]. Beijing: Aviation Industry Press, 2002: 25-36.

[4] T2, 5kt MARME . X—43A KATRAYBETT S50 (1] 9t
S5 2007(6): 24-31.

WANG Meng, ZHANG Jin, SHANG Shaohua. Design & manufacturing
for X—43A[J]. Aerodynamic Missile Journal, 2007(6): 24-31

[5] VEET . BCCHLEIE B (M) Jba: JEaTas iR s
AR | 2001: 14-20.

FAN Yuqing. Modern manufacturing technology of aircraft[M].
Beijing: Beijing University of Aeronautics and Astronautics Press, 2001:
14-20.

[6] fafftui . KBS CHUEC P AR LR 558 5% M), Jbat: fiias
Tolk AL 2013: 7-15.

HE Shengqiang. Digital assembly technology and equipment for large
aircraft{M]. Beijing: Aviation Industry Press, 2013: 7-15.

[7] &R BB ARG BREE T AR ik (0], PR Toll
SEBEAEAR L 2009(26): 31-34.

MENG Biao. The coordination method in aircraft digital manufacturing
environment[J]. Journal of Shenyang Institute of Aeronautical Engineering,
2009(26): 31-34.

[8] MYUNG S, HAN S. Knowledge-based parametric design of
mechanical products based on configuration design method[J]. Expert
Systems With Applications, 2001, 21(2): 104-112.

[91 7. T =AY RALE A DA I H AR B ST ().
iz wlsEHA L 2011(21): 32-35.

FENG Ziming. Rsearch on digital and rapid inspection technology
based on 3D model for aircraft[J]. Aeronautical Manufacturing Technology,
2011(21): 32-35.

[10] MARGUET B, RIBERE B. Measurement—assisted assembly
applications on Airbus final assembly lines[J]. SAE Transactions, 2003,
112(1): 372-375.

(1] AR, Mz, Bl 55 Be5 s TIE K& RTHLE 45
PR B s A BT [J]. s i HoR L 2013(17): 70-73.

LIU Chunfeng, ZHENG Tangjie, LIAO Jianhua, et al. Application
of digital master tooling in large aircraft front fuselage structure section
prototype[J]. Aeronautical Manufacturing Technology, 2013(17): 70-73.

(2] EHMW, B . LIS SR TR R LI 3 T
P (1] Al S A , 2007(6): 62-64.

WANG Yongbin, GUO Minxiao. Quality control method for wing net—
assembly manufacturing with framework—based process benchmarks|[J].

Aeronautical Manufacturing Technology, 2007(6): 62—64.

BIAES: L0, M TR, W5 o &2 5 MRS # 5
T 2 T A — A A, E-mail: sinttewoor@126.com,
(D &)
2017 455 4 W] - BB HEA 109



