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Research of Aircraft Aluminum Alloys Pitting Corrosion Growth
Behavior Based on Micro-structure
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Abstract: Pitting corrosion is a typical damage of aircraft aluminum alloys structure in the setvice environment
which could initiate crack under the fatigue load and shorten the structure fatigue life. In order to fully under-
stand the function mechanism of the pitting corrosion to the corrosion fatigue life, the growth behavior of alumi-
num alloy pitting corrosion should be studied. Based on the electro-chemical corrosion mechanism and the micro-
structure, the size of corrosion pit is chosen as research parameter, the model of aluminum alloy pitting corro-
sion growth behavior is researched, and the result between model calculating and the LY12CZ pitting corrosion
test is comparatively analyzed, which shows that the established model could reasonably reflect the evolution
rule of aluminum alloy corrosion pit size parametet.

Key words: aircraft aluminum alloys; pitting corrosion; pitting growth; corrosion fatigue life; micro-structure

0 3

MEHEESESMELFERIBPRT 2R
5 RABAE RS B Z TR R MERER £ R
i, FLAR B A AF T B0 LD 475 RABUS R N I8 e o5
dR. RERBAAXEBTREN EE850
G ot 52 55 R S0 AT ph A o ok L AL TSR BP AR B ke

I}

s B8 :2016-12-19; & [E HHB:2017-04-17
EE&WA :BRAFHARES (9140A25011007]B45)
EE1EE XE E »qdnuaalzg@163. com

B AR DUR G . S A LY R
TBRPGURPEY RESB, AR, 5
RmMHEERREY BRITAMBESEELEWE
TR ST A BA BB R L, R R U 5T 2
HRAE, LHEAMY BRIT N, CEEEWER
MESNAMHAENME FHER AT B RBESF R
RIEFEFHFMATRRESE, B E L EX K
PR ABTEAGBBE
HAMEEEAMRGRAREERETR
P AR AL B AR BE LM o R L R DT R AL B R
UERRMGAZWMERSE TH. BEEHARESS
(7075 &5 ,7050 & 5].7475 & 5).2024 £F)|.,2124



144 METEAR

®8H

FIDF—E WK E RN E RS AR EXCO B
HH G 8 R TR B, 1 B OO A U T BT, 3R T4
BE B EN BB WG BT R
NN :OEALSRMERRERNIE, MMERE
RERSFMBABHZHEERERR, B d=AFE
AR TEE R 0. 22~0. 4084 @ ST A BA
WE AL, BT R B L o B O ik o L A A
BAAFFEE@ D, SmBEARARMIERE
B, S RAT Kok AR — B T AR T R AR
B REW, HAENFRABRARDH. Fi
B A1 A 5 R B SR SO U T B, R A U
BB R, R — B AT R,
FE SR RIFESRLE A MERYFES RN
AL

ER AT AR EEEFFE: (DX R
MR E SRR, B, B FRAT AR
GRS 5 v, FH DY Ak A ol B IR A X
BOEAAS A, ARSI WA SR ERNA =
SEBATIR A, T PR B R SUT U S R B IR
M Gumbel 4370 5 (2) %t & 145 45 3 J7 % J0 4 I B
ST, 0030, 28 T 3R — B J i A A T A ok 5 4 B
R AR B, A B AU BB R ARU 43 B DL R
B RS EERT IR, FFR LY12,LC4,
LD2 %2548 A& 4 0 I 5 moR 3, B0 T Al
BB R RS HFEREORT
TEAT s I A % G54 2 dERE R s, TR LE R
W TR R E R R RS NRE SR GIR IR
RN B RS R A A
A,

GEFR . BEERAMAERYT RERNEK
P IRBEIREE A4 B A R S UL 45 9 DA LA T AR 25
ZMN/SIERER, HARAEISR. HEE
SEBY RGABGHE. FERBEASE HE
B MRGEH¥ESHER T EMER, RAR
MEMMHEE AN T RTFRAR. AXETHEE
& WAL T TAOML ) AN 4R B B I O EE M AR AE , WP 3L
My BATABGHEMEN . UANEHEES
S EME T Fa R ERSTRIEE RS X,

1 WA ENE
BASHERTEK Al TEN, B4 KR

HAvh 7o R, EAAAEERMEHEE SR M5
B mE LA, TUEL -MEBESH R
HPBLRER Al TR, B EHE Cu.Fe,Mn Mg %
HAborR.

£1 EHSFENZHBSSHRBRSR
Table 1 Composition of the two kinds of

aero aluminum alloys

BE&BRB/ %
fa%n
Cu Mg Mn Zn Si
LY12 4.326 0 1.4500 0.4846 <C0.2000 0.3194
2024 4,188 0 1.2317 0.5345 <{0.2000 0.3139
BE&BRB/ %
fa%n
Fe Cr Ca Al
LY12 0.2817 <C0.1000  <0.1000 He
2024 0.2050 <Z0.100 0 <Z0.100 0 H4e
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(b) 0.5 h

E1 LY12CZ A afagE s

Fig.1 SEM micrographs of corrosion pit initiation of

LY12CZ aluminum alloy sheet
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Table 2 Comparison between model predictions

(ay) and measured(a.,,) corrosion pit size

ER/pm
B A
W g g PORTHER SORTHEN
Ay REE iy RER
100 18 20 21
200 25 22 36
400 42 28 48
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Fig. 2 Comparison between model predictions(a;) and

measured(aep) cotrosion pit size
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H3 LYL2CZEE&AMT BAMEEESE
Fig. 3 SEM micrographs of pitting corrosion growth of

LY12CZ aluminum alloy sheet corrosion test
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