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Table 1 Treatment process and suitable technological process
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Technological
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Fig.1 Surface image of cerium(l11) conversion coating on

B95 Al alloy surface
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Table 2 EDS analysis of B95 covered with cerium(l11)
conversion coating
Element ) Al Cl Cu Zn Ce  Total
wl% 1834 6436 061 253 876 540 100.00
at% 3047 6342 046 1.06 356 1.02 100.00
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Fig.2 Plane-scanning EDS analysis of B95 covered with cerium (I11)

conversion coating
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Fig.3 Line-scanning EDS analysis of B95 covered with cerium (111)

conversion coating
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Fig.4 XRD patterns of cerium(I11) conversion coating on B95 Al
alloy surface: (a) bare sample, and (b, c) Ce(lll) conversion

coating
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Fig.7 XPS survey spectra of cerium(l11) conversion coating

on B95 Al alloy surface
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Fig.8 Ce 3d/4 XPS spectra of cerium(lI1l) conversion coating

on B95 Al alloy surface

N
[$)]

Name Pos. FWHM L.Sh. Area Area%
O1sa52931 1371 GL(30) 43828 7.66
O1s b 53189 2558 GL(30) 52003.1 90.83,
[01s ¢ 53456 3273 GL(30) 8602 1.

N
[=]

-
o

Intensity/ X 10°cps
[
ol

AR

540 538 536 534 532 530 528 526 524
Binding Energy/eV

K9 XTI 8 (1) B95 4aA &k (1) AL XPS
O 1s &4 #itk
Fig.9 O 1s XPS spectra of cerium(l11) conversion coating on

B95 Al alloy surface

A RIS R TS SRR Ce AL AR
R EY) -
2.5 iR {LAEE NaCl gk hay R iRig i

M 10 7] LA H 2k a 2 B95 BHAFELE 3.5%NaCl
T A A 2R, thEk b b TE 3.5%NaCl 5 iiE
N, BRAEUE TN BO5 #RAAFE (8 Atk th 2k, ik ¢
B AR HER T2 BO5 K1 Ce(11)#E 4L K 5
PR A e . W AR, K& Ce MEHEIEME &4
AR (R @) 78 NaCl ¥y b B ik F 3 Ecorr A1 AU 1k
HLA Epi LT 5843, Econ=-681 mV. ZEFHI%IX, B95
B GAR T ag, BIRIXRILA O, 1 Zitlik. . 3.5%
NaCl %G8 N BREUS, Blh A & sk, a4
FMTFARR DX 1) Oy 1 2 AL 52 B8 23 056, Jog e Pl 3547 %
97 MV (Ecor=-778 MV) , Eqor FIEJE L H Eie 20 TF,
AE=EEcorr=30 mV. B95 &4 TEM Ce(Ill)i AL
Ji 5 ARE IR JE T HI AT Eore [0] 8777 11185 130 MV (Egor=—811



IS 0 £ AR R L R B TR LT 5 - 433 -

a bare sample

Ly

o

o
:

¢ REM conversion coating|

E/mV (vs SCE)
I%
o
o

o

o

S}
:

1
s
o
o
o
T

1E-8 1E-7 1E-6 1E-5 1E-4 1E-3 0.01 0.1
I/A-cm?

Kl 10 B95 5G4 Ce(IN) LKA 3.5%NaCl ¥
SRR AG 2k
Fig.10 Polarization curves of REM conversion coating on B95 in
3.5%NaCl

mMV) , Egor Al Epit 28 TT» Epie=-697 mV, HILH W14l
D2k c). WAl M2 RS K] Ce FeAblEx BIS
B B A AR R ARG (AR AR T [R1IS el 3 BHR
BRI, W] Ce(HINEALBAT—E 1) HIEERE

g Lpng, B95 a<eaRii Ce(IN)H AR5 A <
A5 CUA JoE b o A JEg ki £ BT AR ok R R IS A e A 42 e 3
FHIVERT, Hinton 85 A H B IR AE BN LA S 421,
A 853 W RE] Ce(I)FE AR B 5 B 4 Jo ol S B Jo 2 1)
S o

3 & it

1) FH T BAEE (SEMD (RIS 0000 AN BETE 7
Mres . S et n LA 21 B9S HiiH: +
Ce(IN)EALIE T2 1 Al F1 Ce (AL, 1EAH:
it Ce JUE RIS HALIRBUR IS, Rl
R — 2w B Ce YR - M XPS (1) Survey i & 7347
AT BB R IIN A, &5 R WAL Ce
FEL+ S EENI I LA .

2) FE AR T FA R B B AR A, 450
B5), LA AN 2 B OB il e, R AR LAk 2
JE ARG o 1E S i T SO S A I A AT LS T O
LR P A SR RS A 2 1T 2 W) ) 2 o A 3
JE b iad R PR 2 A B [ I ) TR R T AR Ak

I R B GE RERIBH AB O R, s e S
WRAT N BBERRE

SEHR
[1] Hinton B R W. Meatals Forum[J], 1984, 7(4): 211
[2] Hinton B R W. Corrosion Australas[J], 1985, 210(3): 12
[3] Arnott D. R. Corrosion[J], 1989, 45(1): 12
[4] Mansfeld F, Lin S, Kim S et al. Electrochem Acta[J], 1989, 34(8):
1123
[5] Arnott D R. Applications of Surface Science[J], 1985, 22-23:
236
[6] Hiton B R W. J Alloy Compd[J], 1992, 180: 15
[7] Mansfeld F, Lin S, Kim S et al. Electrochem Acta[J], 1989, 34(8):
123
[8] Hinton B R W, Arnott D R, Ryan N E. Materials Forum[J], 1986,
9(3): 162
[9] Hinton B R W, Arnott D R, Ryan N E. Materials Forum [J], 1986,
9(3): 162
[10] Aldykiewicz A J, Isaaacs H S, Davenport A J. J Electrochem
Soc[J], 1995, 142(10): 3342
11] Miller, Robert N. US Patent, US 5356492[P], 1994
12] Miller, Robert N. US Patent, US5399210[P], 1995
13] Miller, Robert N. US Patent, US 5419790[P], 1995
14] Gu Baoshan(Jii =3, Liu Jianhua(%1j#: ). Journal of Chinese
Rare Earth Society (' [¥#i 1= 243)[J], 2007, 25(2): 210
[15] Gu Baoshan(Jii 3, Liu Jianhua(X17%£). Corrosion Science
and Protection Technology(J&5 i} 2% 5 5 4 £ A)[J], 2011,
23(2): 143
[16] Ma Chen(% ), Li Muqgin(Z=4%%)). Journal of the Chinese
Rare Earth Society(H [¥#i 1= 243)[J], 1998, 16(2): 143
[17] Liu Shihong(xilt:77), Wang Danghan(+ 24 %), Pan Chenghuang
(% 7Kk $). X-Ray Photoelectron Spectroscopy Analysis(X 52kt
L T-BE1% 20 41)[M]. Beijing: Science Press, 1988: 60, 347
[18] Furneaux R C, Thompson G E, Wood G C. Corrosion Science[J],
1978, 18: 853
[19] ShyuJ Z, OttoK, WatkinsW LH et al. Journal of Catalysis[J],
1988, 114: 22

References

[
[
[
[



<434 - MG EMES TR 43 4

Study on Performance and Corrosion Resistance Mechanism of Rare Earth
Metal Conversion Coating on Al Alloy Surface

Gu Baoshan'?, Gong Li*?, Yang Peiyan*?
(1. China Iron and Steel Research Institute Group, Beijing 100081, China)
(2. National Engineering Laboratory for Advanced Coatings Technology of Metal Material, Beijing 100081, China)

Abstract: Based on an overall review of the research achievements and the problems of rare earth metal conversion coatings for aluminum alloys
at home and abroad and combined with our early study of aluminum alloy’s inhibition mechanism and coating formation mechanism, this paper
studied the chemically formed cerium conversion coatings on aluminum alloys with the aid of oxidation accelerator. The morphology and the
structure and the composition of rare earth metal conversion coating were investigated by scanning electron microscope (SEM) and X-ray energy
dispersive spectroscopy (EDS) and X-ray diffraction (XRD) and X-ray photoelectron spectroscopy (XPS). The results show that rare metal
conversion coating on B95 surface formed by Ce(lll) is mainly composed of Al and the Ce oxides, the Ce oxides are mainly made up of
Ce(IV)(CeO, and Ce(OH), compounds. During the whole process, Ce is distributed evenly; the conversion coating is compact and even. Some
deposits rich in Ce stay locally. The conversion coating is non-crystal structure. The mechanism of the corrosion resistance of the coating was
studied by electrochemical methods together with scanning electron microscope (SEM) and X-ray diffraction (XRD). The results indicate that
H.0; helps to make the conversion coating on the B95 surface becoming more compact and non-crystal structure , it is able to prevent water and
CI* from permeating the conversion coating, it will inhibit simultaneously both the cathodic and anodic reactions of corrosion on the alloy surface.
The rare earth conversion coating still retains the self-rehabilitation ability after pitting.
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