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Table 1 R-area thickness measurement results of stiffener

mm

Wizk R IXJEHE SFEI(E
1# 2.48 2.45 2.44 2.42 2.41 2.44
2# 2.50 2.50 2.43 2.45 2.48 2.472
3# 2.41 2.40 242 2.41 2.44 2.416
4# 2.53 245 243 245 248 2.468
x2 HEFEHRBEEUNSSER
Table 2 Flat-area thickness measurement results of stiffener mm

Wik 7 2% T DX JE E FHfE
1# 3.73 3.75 3.81 3.763
2# 3.71 3.82 3.85 3.793
3# 3.82 3.83 38 3.817
a4 3.8 3.74 3.77 3.77
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Automated Manufacturing Process Study on Composites J-Type Stiffened Panel
YAN Leige, GONG lJiagian, ZHANG Long, CHENG Yong
(AVIC Chengdu Aircraft Industry (Group) Co., Ltd., Chengdu 610092, China)

[ABSTRACT]

bending technology, the core material is manufactured by using automated pultrusion molding technology, and then

The most complex J-type stiffener in the composite reinforced panel is manufactured by using automated

using the co-bonding method to manufacture the composite material that meets the requirements of reinforced panel. The

automated molding technology of composite stiffener and core material has been successfully applied to the manufacture of

composite reinforced siding parts, which improves production efficiency and stabilizes product quality. It lays a foundation

for the establishment of automated production line of composite stiffened panel.

Keywords: J-type stiffener; Composite stiffened panel; Automated manufacturing process; Automated bending stiffeners;
Automated pultrusion molding of radius fillers

(Dight * %)

(E#% 91 )

(1] wh/NBE TR, B, 4% 2 [13] X3C, ek, XIS, 4 AR T Al [15] fET%, 5%, 40, % . A3

BILEF B HE ) 3 AR BT T 3 e (D). s i i 1
AR, 2017, 60(13): 72-76.

HAN Xiaoyong, SU Jiazhi, CHEN Ping, et
al. Research progress of manufacturing composite
fuselage frame[J]. Aeronautical Manufacturing
Technology, 2017, 60(13): 72-76.

[12] fafdl, seaker, ffEoe , 45 . T700/
3234 Fi kA shiifialy L 2WE5T (). 334K /
S, 2017(4): 90-93.

HE Kai, GONG Zhihong, XU Hengyuan,
et al. Study on the ATL technology for prepreg
T700/3234[J]. Fiber Reinforced Plastics/
Composites, 2017(4): 90-93.

7 HC AR B S bR A B A e R AR
BT 0] Mizs R , 2018, 61(14): 61-66.

LIU Wen, GU Wu, LIU Zhijie, et al. Co-
bonding technology of composite stiffened skin
based on self-adaptive mould[J]. Aeronautical
Manufacturing Technology, 2018, 61(14): 61—66.

[14] #4161 . A S BoRTE
EAMEILIESE R IR AT (1] iz s EeA
2017, 60(4): 97-100.

HUANG Dangming, NIE Haiping.
Application of automatic tape laying technology
in the composites wing skin[J]. Aeronautical
Manufacturing Technology, 2017, 60(4): 97—-100.

WHORTER A BRI RO < -4t 1
il 1R (3] s il AR | 2020, 63(13):
83-85,91.

REN Weian, MA Jun, WANG Yuqi, et al.
Application of automatic tape laying technology in
quantity production of composite part with small size
and low curvature[J]. Aeronautical Manufacturing
Technology, 2020, 63(13): 83-85, 91.

BIRAEE: 2R, W, R o E
DAL PERERI SRR il T2

Research on Manufacturing Process of Z-Type Stiffened Panel

YAN Enwei"?, LIU Qi"?, XUE Honggqian', LI Yujun'
(1. Northwestern Polytechnical University, Xi’an 710072, China;
2. AVIC Xi’an Aircraft Industry Group Company Ltd., Xi’an 710089, China)

[ABSTRACT]

Based on the experience of T-type composite stiffened panels, technical issues, such as the fabrication

of Z-type stringers, the control of thickness and spring-back on Z-type stringers, the curing deformation predictions of the
panel, the control of stringer axis and the trajectory planning of ATL, were mainly researched. By introducing the staggered
distribution mode of unvulcanized rubber pad at the fillet, the uniform transmission of pressure of the stringer was ensured.
The rational layout of the metal core mold in the semi closed cavity of the Z-typed stringer was used to realize the stable
attitude control during curing process. Using the finite element simulation model and the secondary development function
of the simulation model, the efficient analysis of the curing deformation of the stiffened panel was achieved. Finally,
the overall structure molding and the collaborative control of internal and external quality for Z-type stiffened panel are
realized, which provides experience for the development of similar products.

Keywords: Z-type stiffened panel; Curing deformation; Compensation of mold; Automated tape laying; Resin flow
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