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Atmospheric corrosion behaviors of aluminium and aluminium
alloys in desert atmosphere of southern Xinjiang Province, China

ZHENG Qi-fei, SUN Shuang-qing, WEN Jun-guo, LI De-fu

(General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: Atmospheric corrosion behaviors of typical aluminium and aluminium alloys L3, LF21 and LY12 were
investigated in the desert atmosphere of southern Xinjiang Province, China. The corrosion morphologies, elemental
distribution and corrosion products were observed and analyzed by SEM, EDS and FTIR, respectively. The results
demonstrate that the aluminium and aluminium alloys suffer more serious atmospheric corrosion in the atmosphere of
desert saline soil, and the main products are Al,O3 and hydration AI(OH);. The mass loss data of specimens with exposure
time obey well with the power function of C = K¢", and the corrosion rates are with the extension of time in short term. The
surface dust contains MgCl, that increases the wetness time of the metallic surface. Higher pH value, chloride ion and
sulfate ion in the surface dust act as a stimulus to atmospheric corrosion of aluminium and aluminium alloys.

Key words: aluminium; aluminium alloys; atmospheric corrosion; desert; corrosion morphology; corrosion product

RV EcE pe i ol el N e ] G PR P VAL E e TN
frah BT URAUERUR S, ORIk 2 )5
HEIRAMEEME. 8RS S K2 BT
B AR AR T, (BRSSO R T
RAFFEEM I, CORVO SEPIHAT T E#
R RS N 2 ik, WFFUR WIE i i 1)
KA, AR Mg AR Z 2] CT M SO, VTR
IR, TARSEEIM I LC4 7EA% RA RIS ER

B R0, YO A B R 20 A
Cl £33 LC4 RABTE 1o R BEWIT
L3 Fll LD2 EITHlE R AN A B s 6 AT N, B
BRI R SO CIIR Ry, L3 A LD2 [0 P 3
R

FE PR B gD Es, D, KRR, AR
SRR AT 47%, AR S h AR I X
HR A SR E T B EMRSRW, Yk

EETR: WK ARFEIESEBINH (50499331 3); 5B EBEERAET 4 287 Bh I H (2005DKA10400-cj-2)

Igis B#A: 2008-07-14; 1&iTHHEA: 2008-11-10

BIAEE: Ak, #u%, Wt dif: 010-82241291; E-mail: zhenggf@grinm.com



354 hEA SR R

2009 42 A

A, WA KRR T T URRAE s 2R T R 70 35
TR T ARG A A R AR A AR ™ H R UG
32 o X TR KR B <A R SR RO A B
(RIS RA T 3 R AT SR IE « WF 9050 S B <A vl it
PRSI N AT 9 AR, R AGA RS
V] o SR VDB SRR TR R AR A R it s, ok
VU St DX B A T A 3R R A dl R AT B2

11 et

SEICMEL R 3 Bl AR R A 4 4l4E L3 B
BHLF21 AR LY 12, JLAG5 R o FIFA BRORES L 5%
1o WFER SR 100 mm X 50 mm X 2.5 mm. Hf LY 12
FIML A 245 LB2.

Tl SO R FIHVE EERAS (mass fraction, %)
Table 1 Chemical compositions and temper of test materials

(mass fraction, %)

Alloy  Temper Fe Si Cu Mn
L3 (0] 0.22 0.14  <0.015 <0.01
LF21 (0] 0.50 0.16 <0.15 1.13
LY12 T4 0.11 0.50 4.17 1.53
Alloy Zn Ni Ti Mg Al
L3 <0.02 <0.02 0.018 <0.01 99.5

LF21 <0.1 0.10 <0.05 0.034 Bal.
LY12 0.30 0.10 0.15 1.47 Bal.
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Fig.1 Mass loss data of specimens versus exposure time in

desert atmosphere of southern Xinjiang Province, China
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Table 2 Corrosion kinetic parameters K, n, and correlation

coefficient R* for specimens

Alloy K n R’
L3 0.20 0.41 0.94

LF21 0.19 0.44 0.99

LY12 0.33 0.42 0.95
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Fig.2 Average corrosion rates of specimens exposed for 1 a at

test sites in China
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Table 3 Corrosion rates of specimens exposed for 1 a in

desert atmosphere of southern Xinjiang Province, China (um/a)

L3 LF21 LY12 Average corrosion rate

0.21 0.21 0.38 0.27

Fig.3 Appearances of specimens in desert atmosphere of southern Xinjiang Province, China: (a) L3 for 0.5 a; (b) L3 for 2 a; (c)

LF21 for 0.5 a; (d) LF21 for 2 a; (e) LY12 for 0.5 a; (f) LY12 for2 a
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Table 4 Chemical compositions of corrosion products of
LY12 exposed for 2 a in desert atmosphere of southern

Xinjiang Province, China

Element Mass fraction/%
C 0.47
(¢} 55.82

Na 1.40
Mg 0.69
Al 24.35
Si 4.54
S 2.15
Cl 8.21
K 0.46
Ca 1.21
Fe 0.69
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Fig.4 Surface morphologies (SEM) of specimens in desert atmosphere of southern Xinjiang Province, China: (a) L3 for 0.5 a; (b)
L3 for 2 a; (c) LF21 for 0.5 a; (d) LF21 for 2 a; (e) LY12 for 0.5 a; (f) LY12 for2 a
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Fig.5 Cross-section morphologies (SEM) of specimens in desert atmosphere of southern Xinjiang Province, China: (a) L3 for 0.5 a;

(b) L3 for 2 a; (c) LF21 for 0.5 a; (d) LF21 for 2 a; (e) LY12 for 0.5 a; (f) LY12 for2 a
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Table 5 X-ray fluorescence analysis of soluble salts

Compound Mass fraction/%
SO; 32.16
Na,O 26.51
Cl 18.79
MgO 13.66
CaO 6.08
K,0 2.80
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Fig.6 Cross-section planar elemental distributions of LY 12 exposed for 2 a in desert atmosphere of southern Xinjiang Province,
China: (a) Substrate morphology; (b) Al; (c) O; (d) Si; (e) S; (f) Cl; (g) Mg; (h) Ca

AI(OH);

Al,O3
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Fig.7 FTIR spectrum of corrosion products of LY 12 exposed
for 2 a in atmosphere of desert saline soil of southern Xinjiang
Province, China
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