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Manufacturing Technology and Application of Large Fuselage Composite Panel
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[ABSTRACT] The composite fuselage is one of the important structures of the new large commercial aircraft. The
manufacturing process directly affects the product quality consistency, production capacity, cost, etc. The traditional
manual-based manufacturing technology cannot meet the current requirements. In order to verify the automatic forming
process of the large-size composite hat-section stringer reinforced panel, a multi-faceted research and verification were
carried out, through the technologies of ATL, AFP, the laminated slip, the stringer positioning. The process of automatic
forming and other processes has completed the manufacture of the large panel. Studies have shown that the selected panel
manufacturing process technology has low risk and high quality consistency, which provides the basis for the automated
manufacturing of large-size panel.
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Fig.1 Large fuselage hat-stection stiffened panel
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Fig.2 Several major programs of stiffened panels forming
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Fig.3 Manufacturing process flow chart
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Fig.7 Molding equipment for core filling material
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Fig.8 Auxiliary material in the stringer hollow
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Fig.9 Chamfer of the edge of the flange
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Fig.10 Positioning tooling in the curing

T 1
_______________________ . 0.7MPa
J"- n
I o M= +5 . n
180°C :’l (1806 ) °CHIE1207 min A
’ (135+6) °C 1 %
H 960" min i
135°C o T
2 1 b
i 1 13
1 1
, [ ZE60°CHI ETFRET {0 1 0.14MPa
! N 4 0.1MPa
60°C W PHERETA ) 4 R 5 T A |
st [ il A 422 L 51 \
e e e e e e e e e e e e e e e m e m s s e m = === —0.2MPa
"
e o
— AR JEAMIET-0.092MPa s

YR JTiAF0.14MPal s 25 48

NILZS & -0.2MPa, B 2L,

Bl HEETZHE

Fig.11 Co-bonding process curve
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Fig.12 Large fuselage hat-stection stiffened panel after curing
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Fig.13 Panel rotation tooling

7

E14 FHEITRIEI R

Fig.14 Bridging of auxiliary materials
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Fig.15 SKin fiber arch at the edge of the flange
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Fig.16 Auxiliary material without bridge
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Fig.17 No fiber arch at the edge of the flange

{(EPSNS (T ibR L VA il ol I o A S CR T R s
KA S J7 3, b Bt — @ sr A SR A2
2, PP R AR

S & x o

(11 Bt , WBT %A RCHLE SRR A B
R[] fiEs il AR | 2012, 55(18): 34-37.

DUAN Youshe, ZHOU Xiaoqin, HOU Junsheng. Status of
manufacturing technology in large aircraft composites wing[J].
Aeronautical Manufacturing Technology, 2012, 55(18): 34-37.

21 %55 —AURBEHLILL S FE [I]. Az 54, 2008,
44(3): 596-604.

YANG Naibin. Composite Structure for new generation large
commercial jet[J]. Acta Aeronautica et Astronautica Sinica, 2008, 44(3):
596-604.

B1 E# . A POR R 5 R B[], o AR
2018(6): 4041.

WANG Ben. Application and prospect of composite materials[J].
New Technology & New Products of China, 2018(6): 40—41.

[4] JERsL, AL, AR 45 AT IRAT T E A DRI
ARG T B IERE [7]. s =4l , 2015, 36(8): 2773-2797.

GU Yizhuo, LI Min, LI Yanxia, et al. Progress on manufacturing
technology and process theory of aircraft composite structure[J].Acta
Aeronautica et Astronautica Sinica, 2015, 36(8): 2773-2797.

[5] SONG M G, KWEON J H, CHOI JH, et al. Effect of
manufacturing methods on theshear strength of composite singlelap
bondedjoints[J]. Composite Structures, 2010, 92(9): 2194-2202.

(6] FF . JedbEARRHENZS SRR [C1// 55 17 i 4]
EAMEREARSVGESCE . dbat - Al il AR AR | 2012,

WANG Ping. Application of advanced composite materials in
aviation field[C]//Proceedings of the 17th National Conference on

Composite Materials. Beijing: Aeronautical Manufacturing Technology
Magazine, 2012.

(7] JAGErT, EIERE  FR SRR A SRR DR S 1
JH 3] Wiz hlE AR | 2011, 54(15): 40-41.

ZHOU Xiaoqin, CAO Zhenghua, ZHENG Guangqiang, et al.
Research and application of automated tape laying technology of
composites[J]. Aeronautical Manufacturing Technology, 2011, 54(15):
40-41.

[8] HBJ75ik, RICHE . A S EOARAE A IS AR T 45
BIREHT (9. S A | 2013, 56(15): 40-43.

ZHENG Guangqiang, WU Wengui. Application of ATL in aircraft
composites structure manufacturing[J]. Aeronautical Manufacturing
Technology, 2013, 56(15): 40—43.

[91 JWErr , Boactt, BER , 4 . RHLE BRI A ke 4 N
PR ] A s A | 2013, 56(17): 53-56.

ZHOU Xiaoqin, DUAN Youshe, XUE Xiangchen, et al.
Application of manufacturing equipment for aircraft composites
component[J]. Aeronautical Manufacturing Technology. 2013, 56(17):
53-56.

[10] Bk, WA, Fok5t, & BRRB T L6 L]
BLZ R Q TR 0] iR, 2009, 52(12): 34-37.

LTIANG Xianzhu, XUE Xiangchen, WANGYonggui, et al.
Preparation of L-shaped, []-, Z-, 1-shaped blanks by lamination slip
process[J]. Aeronautical Manufacturing Technlolgy, 2009, 52(12):
34-37.

[11] EHR, SRIEPT, JHEscu | KRB SRR BES 1 34k ]
WERARMETT [7]. iz s H AR | 2018, 61(14): 91-96.

MA Gang, ZHANG Xiaozhe, TANG Wenfeng. Automated
manufacturing technology of large stiffened panel[J].Aeronautical
Manufacturing Technology, 2018, 61(14): 91-96.

[12] TENNEY D R, DAVIS J G, JOHNSTON N J, et al.
Structural framework for flight: NASA’s role in development of advanced
composite materials for aircraft and space structures: NASA/CR-2011-
217076[R]. NASA, 2011.

[13] GEORGE M. Composites lift off in primary aerostructures[J].
Reinforced Plastics, 2004, 48(4): 22-27.

[14]  FEHEHT, F I (a1 KRBT A R R S R B LR
L %o (9] s HEEOAR | 2015, 58(16): 48-53.

WANG Zengxin, WANG Weichao.Domestic ad-vanced CNC
machine tool and special equipment oriented to large aviation
component[J]. Aeronautical Manufacturing Technology, 2015, 58(16):
48-53.

[15] =01, RS G AR B T2 R []. UL
FE, 2012, 28(6): 48-50.

LI Ming, XI Han. Discussion on composite material forming

devices[J]. Electro-Mechanical Engineering, 2012 , 28(6) : 48-50.

B B0 =, B, TR, N E AR, E-
mail: ¢31050201@sina.com,

(vtdw R#B)
20194655628 M 16M] - Wit &R A 93



