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A Review of Research on Filiform Corrosion of Aluminum Alloy
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ABSTRACT: The work aims to describe the filiform corrosion phenomenon of aluminum alloy based on relevant researches at
home and abroad, points out the four necessary conditions (high humidity, coating defect, oxygen, and corrosive ions) for the
occurrence of filiform corrosion. The initiation and development mechanism of the filaments was analyzed. Important factors
(atmospheric environment, base metal, surface pretreatment, and coating) affecting filiform corrosion were listed. Commonly
used test standards and research methods (scanning Kelvin probe detection method, electrochemical impedance spectroscopy,
electrochemical simulation method, and natural environment exposure) of filiform corrosion were summarized and compared.
Inhibition and protection measures of filiform corrosion were discussed from three aspects of environmental control, surface
pretreatment and coating application. Finally, four problems that need to be solved were pointed out: the correlation between the
standard filiform corrosion test and the actual atmospheric corrosion, the formulation of standard for the filiform corrosion
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resistance of organic coatings, the study on the filiform corrosion of aviation aluminum alloys, and the improvement of surface

pretreatment methods.

KEY WORDS: aluminum alloy; filiform corrosion; corrosion mechanism; research method; inhibition and protection

PR RN N T A RALALZ B il | i
L dh 55 BIEE R A AR B R Ik, 38 2232 B i
AR A A I 9 0% ST TR A7 e B B Y
SR, el P A ST R R AR, S
FHUALE R R A 0 XHE IR ML T IR
KB, NI R 4 58 B R A B B 52 e ih 0 i
FEAER 2R 257

22 MR B PR AE R AR R 77 Y — Rl iR R X
ASERIE b, 38 W R A TEA LR Z RPN T, JF 16
HE LA TR 77 10 47 R0 22 R b A 23 3 6L
AR I A 28, T H 2 S BESR G S E 5 KB R
PRI AR E O, fE R kAT eP, B, BFRMA S
7L 22 R T ) S DR R A 3, i AT 1 Bl 3
FIBCHER G, 3 S e A sk 9 558 Bz 3 i A 22 R JE ok
HAT S A e B S 5

1 W&k

2RI (Filiform Corrosion, 455l FFC) X
— MR A EEWE EEL R, &5 Sharman T
1944 AF7E SCHR[10] H HER HURG A, JRFR 2 R 6T 6 ok
(Underfilm Corrosion ), 4364 m22RE - 20
78 60 A E AWM S WL LB R B, X CHLE—
B[] PN 2 B8 AE 2 AR B R i B AR, BET
SkHEE A A LR i 4 Y @SR A A2
ARIF e 1980—1982 AF[H] g vk pk & B, X Fh ALY
Ji o B PR () B R R TR RAROR Tl Ts e K
SRR EE 2R 2RI h i ST
B RBNRA S AR B G S HAL T, 255
A W SCHRHE , 220K 6 1kt BRAE B 4000 FR51 =2 A1
T ARG 2R L. AIRENS 64 2R
Tt pr LRSS AN ] 2 PR o

\. 'Ojgim

B 1 BR4 220K Tl SR 35
Fig.1 Typical morphology of filiform corrosion of aluminum
aloy

PG GB/T 10123—2001 { 4 )& Fl-& 4 1 &k 3t
AARTERGE LY (50T 1S0 8044—1999) & X,
22 MR kR TR 4 B VR 2 T A 4R K T kA R —
il 22 AR JE dn o MR B ] PN A ke 2 g SCik T8 Rl
AR A & B 2R IE Bh A LU T R

1) JE i 22 T I 2 P BB s AL IR AR, A
KIr AL, AT PAFE—AJ7 1) AL R AR X B4 1y R
B o X THELHISCE B RN A 4, T ez AR S v AL Bk
B mEK,

2) J ok 2 i A K T RE RN B R 2 B 22 b IR R R R
M) 1717 45 AN FH TR o 3 80 (1% J8 ok 22 A Kl 3 SF- 2 24
0.1 mm/d, FifEA 0.3~3 mm A&, KL TE W
Ji Pl R E ATk 15 pml7

3) JE k22 n] oy S —> AT A% Bh HL FE I H R Sk
F I H 0 22 LR 5 okt = 2 2 B ) R3S o Sk ST 4y
AKX R B FTHA S, A ATE A AR pH A%
W, A JE S E T PR

4) S A X, 2 AR 8 irh 22 1 S AR
WA, AT — YLKl B — 48 ihsL
B, X223k 1) R A2 BRI B LA o — ek B Dt o

BRA A 2R b i) A R 2 R I R SRR Y
ghi ) HE AR TR

1) B RAAXREE o 220K 1k H %k A= 78 6 Rl
1) 25 A T ) R DA R 22 3k I 1k T i 1) 15
T K LB N R S e 2Rk B R R X ]
k7 60%~95%114

2) WRIZERFEIIIATE . BRA S 2RI il & AR 7E
WRIZ IS TS AL (bl 0 | Syt
EraIss ) HIRZBRG RS 4 A

3) AAMAETE . X IC R X T8 b & v B v
o Y SR A R N 1) & A e 2 X B2 () 22 R ki
YAE ST AR SAEE P AR ER I & A 1

4) KRB TIGY . &8I E w02 55 i
PEER A5 Y A RE R A 2R Tl AR R B, 2R
T — B S T BRI R AR B 455
@[7’11'1910

2 L2ARBTRYLE

LRI TR AL A ST A R b R0
11 J5 ] P A1V 2 2 2 (91048 24551 5 1ty 2 R i ok AL 34
LRI L, X0 < 09 22 R P ATLBE DT i 1 ik — 20
T, T BN —BHIOA . B A R RIS 2 A
SR ZESE T RS, R — R BRI R
DRI e A0 A 22 PR B P 5 | A R 22 AR I b A JE A



- 118 -

EN TR NN

2020 4% 12 A

B BE . 2R Pl AL Sy A AL ] 2 TR e i — A
TR R A B Rl Kaesche®
1959 AEAE XN ERIEAT 2RI il AT 5T A SRk b B2 i

Ruggieril™ 1 Lenderink! 43 i ST H63IE 52 1 X — A4,
RPN 3o I E T X — A R RRE TR A 4
1 22 AR

Underfilm Active head
electrolyte Electrolyte ctive heas Dry tail o,
droplet Penetrative layer electri)lyte
coating defect \ |/ Organic coating
- | 4
o o 0TS, O OO0
* - - :Al + - <
Organic coating AP C<1_ OH Organic coating| | Organic coating O&/ GUQVO\/Q
 E—
\E_/ \97_1
Aluminum alloy Aluminum alloy;
substrate substrate
I \
Local anode Local cathode Local anode Local cathode Corrosion
products
a 51 RHE b REME
K2 BaaZ By

Fig.2 Filiform corrosion mechanism of aluminum alloy: a) the initiation phase; b) the propagation phase
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