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Prediction of Galvanic Corrosion of Aluminium Alloy-CFRP
Lapped Structure in Aircraft
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ABSTRACT: The paper aims to predict corrosion position and corrosion depth of aluminum alloy-CFRP lapped specimen by
finite element simulation. The potentiodynamic polarization method was used to measure the polarization curves of aluminium
alloy and composite materials in 5% NaCl solution at 40 C. Taking polarization curve and its fitting electrochemical kinetic
parameters as boundary conditions, a simulation model of galvanic corrosion was established. The corrosion prediction results
of the two materials were obtained by the model calculation, and the results were compared with the corrosion test results in the
laboratory. The error of galvanic potential between the predicted and measured values was 4.2%. The corrosion site of the
lapped specimen was within 3 mm of the coupling, and its corrosion distribution was basically consistent with the potential dis-
tribution law predicted by the electric couple corrosion model of the lapped specimen. The comparison error between the pre-

dicted corrosion depth and the measured value of the corrosion experiment was 12.5%. The experimental results are consistent
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with the simulation results, proving the correctness of the simulation model.
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Fig.1 Polarized specimens: a) aluminium alloy; b) compound material
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Fig.2 Galvanic specimen
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Fig.3 Dimension of lapped specimen

1.3 RBUAFRE

LAk 22 i ) £ 2R £ PARSTAT 4000 HLfL
ETAEY, RIIGH = mIRR, BN 5% NaCl
VW, D ] HH-2 BB KRR, PR A e
& 35 °C. 7050-T7351 &4 CCF300/BA9916- 11
524 MR sl A AR R X R 4351 R -0.5~0.5 V (vs
Ref, F[A]) F1-0.2~0.8 V, HHiHRH K 1 mV/s,
W SO, 85 28 TAEH ML, CFRP 42128,
M KA 7200 s, SR EIRE R 10 so

1.4 [Eihikee

TE DK-600 % s e RAR HiEA 5 L KB 1K,
W FEm B S A T ERA D, AP EA 4L W 5%
NaCl W, & EHIR 35 °C, HIREEEE, BgK
YIRE TR RS R A X ) TS
Wb, # A, AR . FRRE 120 h BB s,
AR HOIE S IR e, JEEAT 240 h, 7EIRER LR
N ARIE NaClyE G, Hg et % %18 S em.,

2 HEEREMmAE

EHARRE

TSR T B 1), o f A
— ISR HNATE, BT i x2S

2.1

J7 1 i NG, AR R B N, (mol/(mP-s) )
1# /& Nernst-Planck J7 2 :

N, =—zu,Fe,Vo—-DVc; +cv 1

K. DR @ B R T IP ELR SR, mUs;
z MR o IR, mol/m’; F AILPIsEH
$, F=96 485 C/mol; ¢ NHMEIHFW AR, Vi
JiERE, molsikg; v HIERILAIEE, m/s,

BORAEFWORST , L BTV W AR 2 DR 8 o
FaAE M, AT RO A e A R A B A R
Fs, BRI FARE V- N, =0, W] Nernst-Planck J7
Al fE AL L A 1Y Laplace /7 &

2 2 2

V2¢=;—f+;—f+zz—f=0 2)

P M 3% T T R AT H AR S 7 1 3 B AT R R T
S HL U HL AT B R R A

i =—o0 Vo

K. o ZHEMIEMESE (S/m) .

2.2 JLUEE

RS AL AR R LR 8L, 25 8 3 A AR T 5
FeAEHL T, HoR B gor A IR e G B, s
TR R LR, iR 4 R, SRS HEAE
A LA BIRIGE, X8 & @ M G PRSI AT
JUAAT A . At J LA R A 3l o 45 SR P 5 s

R I

3)

CCF 300/BA9916-11
7050-T7351

Bl 4 Al i LA AR

Fig.4 Geometric model of galvanic specimen
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Fig.5 Geometric model and mesh generation
of lapped specimens
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Fig.6 Polarization curves of 7050-T7351 aluminum alloy
and CF300/BA9916-11 CFRP
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Fig.7 Test results of changes in (a) galvanic potential and
(b) galvanic current of galvanic specimens
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Fig.8 Simulation results of (a) galvanic potential and
(b) galvanic current density of galvanic specimen
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Fig.9 Macroscopic corrosion morphology of lapped specimens under different full immersion cycles
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Fig.10 Microscopic corrosion morphology of lapped specimens under different full immersion cycles
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