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Salt Spray Corrosion Resistance of Several Surface Protection Systems

LI Chao
(AVIC Genera Huanan Aircraft Industry Co. Ltd., Zhuhai 519040, China)

ABSTRACT: The work aims to obtain a surface protection system with the best salt spray corrosion resistance by comparing
the results of accelerated corrosion tests in the laboratory. Salt spray corrosion test was carried out by several different surface
protection systems of 2024 aluminum alloy. The corrosion resistance of the surface protection system was analyzed and deter-
mined by the macroscopic corrosion morphology and the change in the loss rate of the coating to obtain a surface protection
system with excellent corrosion resistance. According to the macroscopic corrosion morphology and gloss loss rate of the inter-
nal and external protection systems, the salt spray adaptability of alodine oxidation and three matching coating systems was
poor. Chromic anodization + 10P4-X primer protection system is recommended to be used as the interna protection system and
chromic anodization + 10P20-X primer + ECL topcoat protection system is recommended to be used as the external protection
system.
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I 2024-T351 G &R 2 AU 9 4
(327 ), MK A 200 mmx100 mmx1.5 mm, HH
B IR R 5 41, LR 1; SNRBir AR 44,
TEWLER 2, WG AT, 76 Ir A 1800 10 S T 19 AH B 3
FBEIRENT FRR

R1 2024 REENBHPERIXGFR
Tab.1 List of internal protection system test pieces
for 2024 aluminum alloy

5 Wl RN by
1 G1-3 3% T +TB-X K 3
2 H1-3 R BHR AL +TB-X K3 3
3 J1-3 TR FHA AL +TB-X JE & 3
4 K13 WML +TB-X K 3
5 Q1-3 R IR B A AL +10P4-X JiE S 3

Fz2 2024 HESIMBHIPERINGER
Tab.2 List of external protection system test
pieces for 2024 aluminum alloy

¥ e [STETREENEN B
1 A1-3 P& T+10P20-X JIEIE+ECL % 3

% 12 FH AR 16 +10P20-X
2 B13 JEB+ECL i 3
HER PR AL+ TB-X IS +
3 113 TSX [ 3
4 L1-3 MIRE +TB-X IEE+TSX HE 3

1.2 BWAAZE

IR H ALt RBLAE A | SR £ 55 )8
PRPEREDL S A BT R &, BEDC o0 H A B4 R R i PR fE

D045 B 1130 o A0 R 28 A5 I e e B 94 ik
JE PRI T, RUGE 3 R M 55 +3 SRR
PEEhZs +4 RWIRHIRE KRS, AT 10 AR %
A T B P, DU ARAT RBLASH I L AN
OB M RE AL B R B I A R

1.3 BERWHEMG

HFE A AR 3, B K L W3R 4.

3 HERWEHS
Tab.3 Conditions of salt spray test
T s Bk
1 TRV 30~40 'C, 98%+1%
rh: 5% NaCl $h%
2 HhE &M Wtk 5% NaCl (pH=3.5~4.5) L%
FEALIRG K Eh 25
3 HEUIkEE (1~2) mL/(80 cm?-h)
4 YE¥ 2R 7d
5 SR 1 3%%%@@%;%%@@%%
4 B K 35
6 Ry ASTM B117
x4 ERGEKRS
Tab.4 Composition of simulated seawater
Hilky % p
A MgCl,-6H,0 3889 g
A CaCl, 405.6 g
A SrCl,-6H,0 14.8¢
A EIBKIEBFK  WRALASBETIL-ABR
B KCl 486.2 g
B NaHCO; 140.7 g
B KBr 70.4g
B H,BO; 19.0g
B NaF 21g
B EIBKILEBEFK  WBEBANIETL-BATR

T AT K= HHATIEL BN . 5L 5%NaCl iF
W+200 mL A %% ; 100 mL B %+ 100 mL HAc +9.8 L &
BTK; 10L 5%NaCl 5K

1.4 WRERE
Th 25 I g A AN A 1 TR

- RS, . HRSARAER, .
PR 5L i sk, [ ORI L e, o Bt
. BHIRIE R AN TR R S R
)
%

B R55 0 i e v
Fig.1 Process of accelerated corrosion test of salt spray
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Tab.5 Test results of test pieces used for internal protection systems after 10 cycles of accelerated corrosion test
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cia AT , T B, IF i L d=<2 mm, J<ii d<5 mm. LI
TB-X e VR, RO A g
i EEImLy EE A AR (d=1mm), EREHH  WIRIFRKR, TEH
TB-X JE& LA /NG (n>20 4>, d<<0.5mm) IR A
L WEEbLs . RmHAEE (d<05mm), RWEEEk  WEITR A, W
TB-X JE& (64, d<1mm) A7 Sk
e ISP A /NG (d<05mm), K2, K3RmEE
Kig ORRTr 5 Bh (d<6mm). WS, MG, ma Ak AR
TB-X JiH L S e i, B A
Tl BURL R T
4 NI F
Qrs MRRNIET a0 mmmmmsmbN (a<o2mm), Sursks LTI

a vt

b J&ih 5 A

c JEih 10 JEM

K2 QL—3 ik nid i i 10 F IR Jr
Fig.2 Photos of test pieces Q1—3 after 10 cycles of accelerated corrosion test:
a) original; b) after 5 cycles of corrosion; c) after 10 cycles of corrosion
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Tab.6 Test results of test pieces used for external protection systems after 10 cycles of accelerated corrosion test

%5 [SIETREENEN 150 g 25 ) 255
A3 F[% T+ 4 R LS, ElEA d<1mm, Ki£iat WU KRR,
10P20-X JiE#+ECL T ¥ (n>10) SyEHsTHEL, sl d<3 mm iR 1A
R BHMR AL+ . N e RBJREREGE, IR
B13 om0 Fei+ECL itk 10 BT IEH R AE0E (d<1mm), SHIEH R
| 1.3 R PR AR AL+ 10 1B, REZFLE W (d<0.2mm), [EHEAEA 52 H IR RN

TB-X JEBE+TSX Mg

kIR, [ EA /D d<0.5 mm Bk uiif

SO, SR KA B h

L1, L2 EmFAEZL (84 ) Kl (d<6mm),

R EAL+TB-X JE&+
L1-3 TSX ik 10

A Z (104>) SrEUMG R (d<
17mm), L3IEMAZAL (>204) Kl (d<

TR )2 BT AR,
SERARZ I 1

9mm), S RSN (d<6 mm)

a wih

b i 5 JE

c JEnh 10 JEH

K3 B1-3ilfFlsitn. 5. 10 HHIMK )T
Fig.3 Photos of test pieces B1—3 of original state and after 5 and 10 cycles of corrosion:
a) original, b) after 5 cycles of corrosion; ¢) after 10 cycles of corrosion

—o— ERIABALATIREE
—o— BB PR TIREE
80 - e B T R TIRRR
= HONEHATIRR
wl —— SRR AL
S
¥ a0r
ES
#
20
0 [
-20 1 1 1 1 1 1 1 1

4 5
R E)/
Bl 4 WEBFT AR ZR 10 F08 2 6 R ARk ph 2k

Fig.4 Curves of loss rate of internal protection
systemsin 10 cycles of test
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Fig.5 Curvesof lossrate of external protection
systemsin 10 cycles of test
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