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Preparation of Ce Film on Aluminum Alloy by Brush Plating and Its Corrosion Resistance
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(1. Navy Coatings Analysis and Detection Center, Beijing 100242; 2. School of Materials Science and Engineering, Beijing
University of Chemical Technology, Beijing 100029)

Abstract: Arare earth Ce film was prepared on LY12 aluminum alloy by brush plating. The obtained Ce film showed layered
structure, adhered well on the substrate and showed obviously increased corrosion resistance in NaCl solution. The influences
of plating voltage and Ce concentration on the film properties were studied and the best corrosion resistance was obtained
under the condition of 7 V and 20 g/L Ce salt concentration. After 480 h of salt fog testing, corrosion resistance of the brush
plated surface was estimated to be above 8 grade. The corrosion current density decreased by one order of magnitude and the
impedance at low frequency increased by about 30 times in contrast to the original LY12 alloy. Particularly, the strong oxidants
are not included in the plating bath, hence the bath is more stable and may be easily recycled. The method may be used to
increase corrosion resistance for aluminum alloy equipments with large areas at industrial cases.

Key words: aluminum alloy; rare earth; brush plating; corrosion resistance

0 51 &

BAEEHA R SHRME. SIRE. 5N

PERE R PERBERLF , HITIEMR, EFSH
MOEEILER . BEk, REVFEETETH

SR, THZM AT R iy R, {2
A A AR R S ER5E rh A WS A ok
Wi, AT RS A SRR, RESHEEE
AT A IR AR m AL B, b B T2 AR A
SR AL BB IR A AR B IR AL AR k. fH
RFREN TEFERER, WA — MR, BR
MEFT LR B R AL P . BemR iR BIAL IR ATk

IgFs HEA: 2010-12-15; 1&[E1HER: 2011-03-10
EEEN: X (1960—), BN, BTN, HHETEE, Wil.

TR A SR LR LA BREART S, 7 Lk
JERARFER EIewToi5He, LEMR, Naaes
FUFBRAPRICR, BAFEE LEEHN K. Mt
EEWATE S WA S AR, ERAA T
FER I RIE . BEAh, Tkl M R Ui % 07
B RAERE W P AT AL A R AL A TR, XS T
TREB ARG <o AR v ARSI

SR R B AR AR G < 3 T ) 4 7 ol
FALBR T . SR RYITT R & SR 15



52 1

AP IRHGE < 50 B B T FRLRR B ) A b e A B e it ol e 23

W T W, THIis%, BRI LEZ
KHHE, HARFWGEMREEE. WA S5
AALR, KR E BB . R AT %
A PARFER B R T A TR R B, 4 e
1 WREAZE
1.1 iREEwray

B R 3 mm JR i LY12 SR a-athts, H
BAyHR: 1.9 %~2.7 % Cu, 1.3 %~1.8 % Mg,
0.9 %~1.3% Fe, 0.1%~0.25% Si, 0.9%~1.2%
Ni, 0.10 % Zn, 0.04 %~0.1% Ti, H4H Al. 48

AR Tk 400 mm X 200 mm R~FEIRE , REKIK
i F] 240 B, 600 2. 1000 2HP24RFT B

12 ®IEREHEFE

(1) RETEVERRMh: R BIR & BRh, A6
S LAERIR AR, PR IER, BE 10V, Bl
W4y R . Na,CO3 40 g/L, NaOH 25 g/L, NazPO,
40 g/L, NaCl25¢g/L, ik

(2) VEALAEPE: R ARG, 8% T
P, PEERLIER, WE 10V, HLHEA: HCI
25 g/L 1 NaCl 140 g/L, #iE; SREKLE.

(3) FlPETARE : BehE TR fatk, PH2E
FEIEMR, W 6~7V, RAF LRGP, W5
HAE 8~10 m/min, B}[E] 3 min, 4B FIERSHN
Ce(NO4)3:6H,0 20~60 g/L, NaF 0.1~0.3 g/L.

13 Mik7%

FA 4 HLBE (SEM) AL 73R 4H(EDX) 73 i WL 5%
gtk LRRETESAAS, 20 AR AL A AL
FAHGL (EIS) BIAWIT T H LBEAE 1M NaCl
W AR ST, g 1 mol/L NaCl i H i
RRB A S % (GBT 6461-2002) ik
TR LB o . AR IR — & 273A
RIHALARAM (EG&G A R]) , ARSI
DL FAAR T AR AL 150 mV, 2R )5 A 0.66 mV/s fyiE
FEESHEAT FIARARAL - BB 273A 15
HURLAUIN 5210 SRR & RGAETT % AL B AT
Wik, PAHE-SREHN 10 mV, FIRAEH 10 mHz~
100 kHz. Z B HUBRCA A AR B, S8 am2
BHUR, BT IR 23 Ml o

2 RWERS D
21 RISERLIRMOESERS

&l 1(a) R T 4R LI RIS, 5
WAL SRR R R, IR A S R,
33 S ph1 T 0 O R 0 s - s A M o A 4 Rk
TR e e I (o) B B T AE S, B
BIRERL) 3~4 um, T L RASERETTER T
L SRR, WE 5 Y TR AL 2 TR
AU o

2 2 LR MR LS B, AR T
Ce &A% 63 %, A& RtEE, 2Af XRD fi
XPS 437 EIE S 1% s 1 F B4 A i A

P L R AR B py 2 i () S5 AT (D) TE 25
Fig.1 The surface (a) and cross section morphologies (b) of
brush plated Ce film
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Fig.2 The composition on the Ce film surface by EDS
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Fig.3 Polarization curves of the original sample and the

brush plated samples prepared under different brushing

voltages in 1 mol/L NaCl solution
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Fig 4 The impedance spectra of brush plated samples and
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Fig.5 Surface morphology of the Ce film after 480 h salt fog
testing
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Fig.6 The influence of Ce concentration on polarization
curve (a) and Nyquist plot (b) of the brush plated Ce films
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