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Resin Flow Guiding Application of Lightning-Strike-Protection Copper Mesh in the VARI

Process for Aviation Composite Parts

LI Peixu, CHEN Ping, SU Jiazhi, CHEN Jiping, HAN Xiaoyong, GAO Longfei, LIU Weiping
( Shanghai Aircraft Manufacturing Co., Ltd., Shanghai 201324, China)

[ABSTRACT] With the widespread application of composite materials in aircraft structure, new demands on the light-
ning-strike-protection for aviation composite parts have been raised. Meanwhile, represented by VARI process, the liquid
composite molding technology has caused more and more research attention. But the commonly used flow mesh will cause
material waste and quality problems. Combined with the two demands above, this article introduced the lightning-strike-
protection copper mesh as flow media in the VARI manufacture process for aircraft composite parts in the surface applica-
tion. We integrated the resin flow guide and lightning-strike-protection functions of copper mesh and investigated its influ-
ence on the resin flow, the relationship between the copper mesh layers and the resin permeability and the surface quality
of the cured composite parts. Our research has positive significance for enriching the technical means of VARI process,
improving the economical efficiency and the development of the application of VARI technology in aircraft structure.
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Fig.1 NCF, flow mesh and lightning—strike—protection copper
mesh used in the experiments
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Fig.2 Schematic of the resin permeability measure method in
the experiment
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Fig.3 Different layers of copper meshes on the NCF laminates
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Fig.8 VARI laminates using flow media after curing

()4 Z4m

3 &g

(1) FEE A HER VART B T2, DN H B 47
R 5 LA AT LIRS 24 R S VR o B S B0 1Y
P P i e, 2 AT DL GRS i £ 3 0 i P S
ST I PLIRE . AE—E Y, B 19 J2 K3
T, XTI ) S P o 5 2

(2) AR SR — PR HE 0 i 107 58, il ad i
SRS I U B i 8 O 1] B AR T Y B[], %68
R P AR 4 3 4 T ) 2 U A T AR B, TR 5 AR

PO S 7t I ] X S O AR i 3 AR R R e R AT 1 A
Feortire BF5E A B, 7E— € YA, B 5 00 J= K5 3
i, SRR IS TE , X R AR A2 B AR

(3) GIAHR M S VARL T2 45 20 1 [ A il 4
PR R B R RIS AR R R R
T AR RA BRI A8

2 % X #t

(1] SRR . QLSS K 7 i 34 FE 21 ()], b [ IR T =S
2009(9):71-72.

YUN Qindong. Lightning damage and repair of aircraft structure[J].
China Civil Aviation, 2009(9): 71-72.

[2] SWEERS G, BIRCH B, GOKCEN J. Lightning strikes:
Protection, inspection, and repair{J]. Boeing, 2004(12): 19-28.

[3] R, BT, 454, 45 . RHLER LB it % 1 ).
“KHLIE T, 2009(5) :54-59.

WANG Tianshun, LEI Hong, LI Feng, et al. Aircraft lightning
protection design and identification test[J]. Aircraft Design,2009(5):54-59.

(4] HHELS . RHUE SR e ARSI ()], o E R,
2015(4):86-88.

XIAO Guibing. Lightning protection, inspection and repair of
aircraft[J]. China Civil Aviation, 2015(4): 86-88.

[5] BOUQUEGNEAU C. A critical view on the lighining protection
international standard[J]. Journal of Electrostatics, 2007, 65(5): 395-399.

[6] fEWEME . iz 2 A M oRHRIE BOR KR (). AT e RoR,
2010(4):2-4.

REN Xiaohua. Development of aeronautical composite manufacturing
technology[J]. Aeronautical Science and Technology, 2010(4): 2-4.

(71 PRE . BREF AR AARHE CHLASH TR R AT 1], miRH LR
e 5 ,2010(4):1-4.

SHEN Zhen. Application of carbon fiber composites in aircraft
structure[J]. Hi-Tech Fiber & Application, 2010(4):1-4.

(8]  JEITHL I . W 787 BHLIE S A RHE BRLTE ()] =
B LRk 5 R, 2013(2):57-61.

ZHOU Leimin, SUN Pei. Boeing 787 composites’ international
manufacturing|J|. Hi-Tech Fiber & Application, 2013(2):57-61.

[91 GARDNER G. Lightning strike protection for composite
structures|J]. High Performance Composites, 2006, 14(4): 44.

[10] M . FA KBS ATEUS PSS N B P et Ko FH AR
5T 0] R el 55T, 2014(3):53-55.

LUO Tengteng. Design and application of the lightning strike
protection on the rear fuselage with composite materials[J]. Civil Aircraft
Design and Research, 2014(3):53-55.

[11] GAGNE M, THERRIAULT D. Lightning strike protection of
composites|]]. Progress in Aerospace Sciences, 2014, 64: 1-16.

[12] BROUWER W D, VAN HERPT E, LABORDUS M. Vacuum
injection moulding for large structural applications[J]. Composites Part A:
Applied Science and Manufacturing, 2003, 34(6): 551-558.

[13] HEIEAR, FLB AR, B/ . 25 ERR AR IR T2 53
F AR [)). BB | AP 2014(9):52-62.

(T4#%1097 )

2017 4555 8 1] - RiAllEHEA 103



