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Corrosion Failure and Prevention of Carrier-Based Aircraft
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(1. AVIC Beijing Institute of Aeronautical Materials , Beijing 100095, China)
(2. Beijing Key Laboratory of Aeronautical Materials Testing and Evaluation, Beijing 100095, China)

Abstract: Pitting, filiform corrosion, intergranular corrosion, stress corrosion and hydrogen embrittlement are the com-
mon corrosion failure modes in the carrier-based aircraft. The formation mechanisms, failure phenomena, failure charac-
teristics and influencing factors of these five failure modes are introduced in this paper. Several typical cases of corrosion
failure which are induced by design, manufacturing processes, materials and other factors are presented respectively. The
prevention and improvement measures are given, according to the failure reason in each case. Some recommendations for
the design, manufacturing processes and materials selection are also discussed here. The results shows that the corrosion
control of the aircrafts is a systematic project. In the design, it is necessary to take full account of controlling the factors
which affect the corrosion, and pay attention to the details of the anti-corrosion design; In the selection of reasonable anti-
corrosion processes, the material and process should get a mutual appropriate match, furthermore, the material and its

process should adapt to the environment demands.
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Fig. 1 ~ SEM micrographs of corrosion pits morphology on the bolt

surface: (a) before cleaning and (b) after cleaning

S —E PR AR . ALY ST
SVNIR, BRGNS, BT L s k5 15 0 4 T A 1R Y
fEFERK

SR 22 S M A A T A A B Y 4 R AR (A

AW, . e e R EAARERZEN SR
CINBRANR TIPS . . B o miih 5 B0 R R 248
SE AN R TG IER, R IR R
B R T S . IR IR IR, A s T
Kt o T A ML IE R A T S T R AR i 0 R
Hr, F/A-18 TRALRIMAATE RO ik
2.2 KRB

LOARIE P e — PP R 2 P T A g ik, —
MR AR TR B BRI J2 o 22 MR8 e 51 L % I Al 453 4k
CH B AL 55 (6 7 Jo] B 0 0% B2 )2 © R R 0 52 e 3
)T, B BUARIE i, fE S ilAL il T BEL K
TS, SRS E A BT, Rk R R R, BE A
TEY R T 48 e 22 v I B0 2R I T A FE A,
77 il TAO4 5135 G AT 19 220K I TR 5 LI 2.

=21mm=

B2 TAO4 554 4 100 1 220K 8 AR AIE 1) 22 0L BB

Fig. 2 Macrophoto of filiform corrosion characteristics on 7A04

aluminium alloy surface
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Fig. 3 SEM micrographs of intergranular corrosion in
stainless steel 1Cr17Ni2; (a) surface and (b)

cross-section
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Fig. 4 SEM micrograph of crack propagation of stress corrosion

in stainless steel 2Cr13Mn9Ni4 clamp

AT A ek e PR B Fry i 10 3 VT S S50 2 0P O 2R
Wi, ASFRENE. FERE LA R R R A R (i
R MEERMIEXZ —. T AN Witk
Wigd, RATCEBERI, fEFERK.

UM AR AR VAR, AT Dy P9 S A 4 A ER
e A B . WERASI R MR R R . B TR
WETZEEY, M TABARRNER, [FRAE TR
JIEERAN S WV Hh B R B . B S
JEARTE R B FE IR N S AR NER, IFAERLI
JIEATR B A B i

SMEWT R 2 R AR N P AL, T D ROULE B — A
WoRT TR, WAl RER S T, BT ER R, JF
HILTARR Iy AN Sy, R = W Ehi ) o 5
8% B 40 S MG T it T 2R i T LR 6 X8 TR ™ AR il AT 5
PR MR REGERT RN R L, Ufad
W, LZHER, MRAZURE. MR EZ. N K
E

S SN O A b XS TR FRAE R SEM BE A
Fig. 5 SEM micrograph of “chicken claw marks” on the
intergranular fracture plane induced by hydrogen

embrittlement

3 BHMRBKEEN
P A o 0 ML 4 2 A1 B0 L6 55 e 6§



626 Hh R R 2

33 %

T R SN R IR 5 A . 7 AR T e i S R
Bt OSBRI AAEEREGE s Qi 3 44 {4k T
SARBAAT; O 1 2 M TR AR Y A
SCAE A MR PR RBTURA 1 5 ok 2R 00 B J LA HAR %2
i), DA AL T ot 55 ) AL 3R R T o e i
3.1 & it

RO FRINRYHEF 25 ~27 EELBRHY

B T a3 ZEN HE RUBLE K B & 0 25 ~ 27 LDS 5 4
HEHCK H e (WK 6) , A kR R & AR
2490, 25 ~27 HER R AR AL B, RS BT 4
T, Sk H R MG N S RE, sk B R IR
FeAL 5 W B 1 B A K S SO R 2 B K L
MY, PARCH R R TR SR A BRKE, SEEH
A 2R LN R A K 0.5 ~ 1 mm BEE7EZS Sk
FARY, OO B R L AR i R
7)o AL, SEARFLAT AL 7E H2 3k PR fb Ak B P AT
W), FECET 5 N T 7 A 4w A5 370 R0 A AR £ B =) 75
(& 8) , XA IE T N ) iR i) = A

FAN B E R E AT 8 KLt B, X Sk —
T3 T B T E L 1 T MRS SR AR IR 2%, T R
W R AEZEA T AR B PE . AR T 785 25 JE X
FEOFMA R R T AREES . FERES RS AR E
SR ) W ESARAG SEERRE . T LEA
BHEZNAEGHMBITHEE,

e kB AT

Fig. 6 The structure of connection lug
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Fig. 7 The combining form of lug hole and bush
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Fig. 8  Micrograph of crimping of the lug edge and cracking of

anodized film
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Fig. 9 The crack appearance of the clamp bolt
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Fig. 10 Micrograph of the morphology of decarburized

layer on the bolt rod
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Fig. 11 The appearance of the stress corrosion crack-

ing on the 2Cr13Mn9Ni4 stainless steel clamp
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