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Optimization of Conductive Performance and Structural
Design of Lightning Protection Composite Film
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Abstract

With the increasing demand for lightweight and performance improvement of aircraft materials, lightning protection safety has
become an important issue in structural design. This article focuses on the application of composite films in aircraft lightning protection,
starting from the optimization of material conductivity, and comprehensively analyzing the influence of structural parameters on the
conductivity path and film performance. By designing the thickness, interface structure, and material arrangement of the film layer
reasonably, the composite film has significantly improved its current dispersion and shielding ability while ensuring mechanical
strength. The optimization results show that structural design plays a key role in improving the overall lightning protection function
of composite films, providing theoretical basis and technical support for the innovation and application of aviation and aircraft safety
protection materials.

Keywords
lightning protection composite film; Optimization of conductivity performance; Aviation aircraft; Current dispersion capability

== AN = 4ok [ sSILY
PhELTESRNSEMERMLEEIZIT

XIRA FEpE PUMES KBRSk

IS #E AREAE], HRE - 175 #1 225200

=

M AT AT B 2 TG A RIS R R W3, BEELAMRRALHEITNETRRA, ALRETAABAET
FRGEEEPHER, AHAFEEERINT, S0 T EMEART F BB RIEEERGHe, @343 %HIRE
HRE, REEMBEMHEHET F X, FAT LB ERENRBEG RN, TERALECASKFEREN, RILERR
T, G TRALSBERG TR LA KEER, AME KT ELLG PGS B R T iR ES
HARILH,

FHEIA
BE & A, SRMAERAL; AT AR RAskiES
15§ MR TRES.,

Uz AT T e S U T R S TR R L AR
i, R REHIIS T st e T E R
IR R A ERERIL R Fi& a8, A
OISR TR ZNIES T ETRSE N 1] IR N T T v = 4
N TE GRS REENEE ARSI EN, SIS —
W RN UMGREE, R a] B SRS b & die i — 20
fRERRRI 75, Al Tt RO B A BRI S 2

2 hETESEEMT TR AIIK
21 EREREMBNERFEERREESR

HEREP AR GBS R X MU R T F
HERIDRERMEL, A EIA MR IS BIRF 2%
o RAZOILHMR S ERERIR ., D EREAFR I HIR
BEE R IARILSS . AR SEM R H A AT
by, BANERESIEE L E T ERE TR R EH L, M
TIBRSEIRD e FESION KL S B R SR iR . R R
XAMERTEERE WIRRERR AR E EEOR, XFEtaE
LB VR AR TR S T . H AR TIEIEsAE DhREE
ZFE. BIWESERERITIL R, TRASEERERTEE

[E€UBE ] ZINDREITRIFT W BIEBES HMREEA
me “wWgskhEatRBRMAG" (MERES:

YZ2023025) o
[EZBN] MRA (1989-) , 88, PEZHIA, T,
T2, MBEBEEMRIIAR.

16

I SEARRRPSEA RS SRR . EAREORIIES, X
Lo RIREE RGN T EHE SEMERE . FREBT I RELLL
WU X 675 THI AT 28 ]



HRIWEREAR - F02% - £ 094 - 2025 £ 09 A

22 AN ERERENINERR

H RIE BT & T 2 A BRI R R T REsR i, BIR
TR S RE I ERN UG R AR I R, i E A
HUREIHESS. A AR R BT RS S5,
PRUAER Rl i R R AR AN S, RS H BT
RETHERD I malE LA FRAA IS L. IR R R A
—E, BEIREM RIS EE, e SRS I
BpivE D TPl R RSS2 BIRIA. 1B A BRI B A AT
IR, BRBCSCRANE A7 el NS TR . X B ™ B
SN T AR ERE MTRsLi LI AR A, BT
P R R R BT AR 7 ko, A REER
TR R SEBRE A &K
3 EARSREtREImMER
3.1 MBI A SR EREHER

SR AR S R BRI RO R SR TR R AR R 7
RAMEMEASRGHE SRR, 5FHIREH
Pl BRI Dl B UE T L BB RE N BEINUR T R LA B
REE I R ERA £ 5. fIFE SR N R,
EE SRR B NG BRI . BRAKAE . A EBIRIX
SZRVEIIA S, BLRER D E TR R IR S AR 08T 125
X AR M MRS SRR L A, Za iR
S A FRR/NEE, XGRS A RS B E iy
AR BOTHIRE . B AP R IA AR T r e
Z AR A R E R S DL L T S, AR
RERERD It RERS B IR S B 4 AR I S, LR
RS RS IR E rT AR . EREMTERR ) O R 4 2 )
25 e AN UG B ATIE R S AR RE ), BEREG TFELAL
FIMERZILOIE R, X R R AR AL
Zo SRR A RIS A e T2 [ H B AL
Blxg, BATLAEAMERESRI AR IS .
32 REBESFREEAHMmL

B2 SR R R INR S T S A T DL IR T S A i S e
REMGE AT R NA R K TERERIX MR, #%
THIE L A5 18 L BB ) P 1 J P 2 % il e ) SRR B 22
JEBELEDR, IREMIS KRS LR, iR
TR, IREMISA X L SRR TR
A% SIS AROIEET, X TR bR A Y i SN
Syt H B INRSE rl SExX S F R L, S5 (Y
PG & TRRIFIALU A B A T R, R0
FH e A BRI B LU REAREIS S0 H, BT SR H ~
TR INGE R TR, ERANLEARR B B 2R T A4S I
Bl Rz RS RS E, A BER R
FAEF AL B S HIBLER , M N s S e
REJJRICAEISENR . PRI DT 25 S5 NS R, X
Mgl L TR B ERALER, BiRatasrE—i

BB R, AL I RE S A E AN AR ki SB e
RS S ST S, PSHIRRO IR R HL AR
TR SR, Xl RN R AR
APEREAIS SRS IR KRR, AR than ERRTH A
BELE SRR AT T HR AL TR IR IR E S .
3.3 # B HEF A X XT R A 53 BLRE 1B

BT O S IR R D B RE A IR, &
HEAPEHERRE B EAAR ), BEHRE R T ERAR A
EEMAR, WL ISIRA R, "ILUEROES T
SRS RS, XFFFR BRI, RO tha
ST RRELBIR SR, SEEER Tz
SRS, RN, SRAESIER RIS
BRAE, MimfERTEREIEE . ESFEMEIHRT M
SHEANE, R EERE R E S S DaEs, 5t
REARH ARRTHE AR SR AEE D, T eminseit

4 SRS
4.1 ZEE G EHIRIME B

it ZEE & E N TiREE T E A RS E R
AIFFEEEN. AR e R R AKX R, EB%a
RrErR s E, e AIEHELIRE U b
HETHERE ). e imiRitdied, RAZEEERITTE,
BEBAUA RS B ILF RS AR, tins SRR
LTSS EAES) . HERER ORI UMGREE | fas =R (ke
SPRESIIRE, XEEIhRE R AIRIE, REASEIUMGREEA
HSIEREPE TS — . NIRRT EHE 2 E i B A 7
LR, B UCGER S, BRI AR
Hll, e BRI REREN TR
AHEmRAES R ERE, AAAREZRF ARk
Xan, WRERSARRESE i oRRE R R LI, 2R
EEHAARITIREI R — PR TR ERERIBR ], 2t
fEEE AR TR Ay (S E Skt
gafinas WTARIt Y TN EREEGIRE T, T HA TS
MR R T B
4.2 RRAERIHMEHERRES

RRMELZ B R SR KRR & T E SRS
HBES, X AR R A — U o VAR SR T A R
FORLERR AR ARG T . AT A S RERER
FIRRER S, HIEH SHREED . GESRE RINURGRE &R
MR FRRDCI, XL AR FH A SRR b A FE PR R
/N, R INPRE AR SRR . BF5T A O SRR R NRUEE
NS T AL, B S A BRI T
[ERIHRS T AR RATER, REALRmES R
B EDAGIS I . RRMETE R A HIBENS B0 D
9 RS e e s AR T 7 AR Y o 22 B PR AT F SIS R B

17



HRIWEREAR - F02% - £ 094 - 2025 £ 09 A

R, XS EIRE RIS e B N AR .
KMEEAMEMRZ XESTT, KRR rYE
EATESR R DA A Bk, RS TR LTS 10 s REI b7
SR, (R L R RO UGB PRASFRAE PT A IXPhasl
W77 iR N A ARG (R i st TR R
PR,
4.3 HHEE S R AE NSRS IRTHER
DAGE T4 e 5 FEL 1 R O [ SHREBATL bR i P R P i Bl
REJMEDK, WD TE SR Z RS AT, (EBI
REGIRMESS S, SRR R A EsE, v
SEREHAMES N e . SRR & A A RRTER AL
FHUMIEERERFRIR, MR B H s R B B2,
SEACEREBRRCSCR . IR RRE B0t R DA SR E N
b, HHE— PRI RN A RE R RERE . 5]
AR & S S50 B AR B REAE 4B 002 T L JL ]
S R, WRER S IR T SRR, AR IEfebik
MIBFICRE, MR EIERERIPDFA 5E 3

5 RBFARBEE TN HIIS
5.1 AL &3 RTINS RBUIREE

TR TR T ek B R b B X6
TER. 18 ARkt SEMIDAME, AT IS HES F
I BRRE AN REERRRRE ), PR B R AR T O
PiEgE. M2 RE A, STmEE—ENE
R INR AR B B0, BERELE R e i e S
M, AR E R R . RFERERE S AR
B, FERRESHN SRR ERLEE e, LERETE
REMEZARSHSEIN, SRS AT T E R iE
B IIEE ., TR Bk bk it I i et &
sk, FERAEIShRR TR S, AR B ERR
BB T, FEHO B SRR, XARES T
TSR ek, (e T ETR Sk
THUSURAIR . SRS L, MERESTIRFENE
BRSSP, MyUiRESE Ak TR R AR
BRI S TS L SRS . FEASR RIS R B R
KIE, XS SIE R ARSI L R
23],
52 TEXLMPMEER SR EMAKR

Wizs TR R E A TR b, B S
BRI, MR, TEEsHXE S H., B4
EL PR BB T A AU T IR R e L) B SR, (LR SR
HIEET, SRBEINT T2 RIS EDR, Eaikaet

18

BRI AR BRI AR RITRE 57 A 5 AL
500, BRG] SRRt BAa i R ey
PUBEREE S T IH, PR IR B T2 SRS
T3 T2 T X B RN A, R e
MR A, FERLSEIEREOR . BEROR, SishiEz
AP e S by g = SA I ERONIIE IS U= S S EE TR
VERCIEDL. SN REERER 515 T 22 IR,
fEEMEHE ISR, e SRR . &
MARFAFRHIEFATHRETE, BATLALXRNE AIEEE
SEBRRY TAEINH B A R FRCR
5.3 REMEMRBIE MR RETT
RKMUSATRGTE MRS EE MR 2 IhRe R &
(EE, EEPORBORRG R R R E i . e
Mt T T T e . PR R T Bl &Y
R AR B SR IMAE SRR, SRadns
PmEAE Z FHERCR R, 4 WAt R i A 4
PRES EAMRRFA RIS

6 415

A TR LM UTaRR LB e 2R, o
RANRENTTE T E S EEIR S M RE R S S5 iR
TAE. BT ITHRER . 252 2R mEEAL
MBI XA R, B T RN 2 Rk
AT, X E RS T2 AR BRI bR R R B
73, T BAREFHOER TR URGREE I oK o SERAN T4l
RIEREFRN, BRI LR RIS A R e S0
TR T RE IR R, XI5 W2k
ASEBRE AT AR Rt T 2B s iR 22 . |
HERIE, HEIXBWHIREFE— ARz, thinfEE
ZRSRBRIAGE N IR I AR B R R A e TR,
% RN S5 R IR L St 2 R e — 2 %
BE. AR, AREHR—PES LG TE. AR S
MEITA, R SRR BRI AR R N R
PEREWTIT, A WTar el BRI A SEE MR T 5.

%
[1] B RO e T as g haiseit (9] Th ERHR 5 EL,2021,(06):
38-41.

[2] FHE R kA BhARSE, ik B T E & S
HYEE RS M BB 5T (D] 8 A8 1.2,2022,(06):59-62.

[3]  ZRIE PRARAES T ES T[] AT, 2021,(02):40-42.

[4] RFEIE A TR BRI BN T as e is it J e kit
ST EEITAH1,2021,52(05):34-37.



