E3E F1H
2011 4£ 2 A

L S B

Journal of Chinese Society for Corrosion and Protection

Vol.31 No.1
Feb. 2011

BRI R sR R ER B TR L 1T A

X F ORILRK X #

¥ F3i

(PEAMKE (ER) Ml TR KE 257061)

8 E . FWRIRBEIRIETEN R H A BIRE, TRHEAE 3.5% NaCl S AL AT . R A RE
TR (EPMA) 2 5eiRE 30 d JEiRZ B i o AL, KU s T LR el 2y 11 Uk U2 e
BA, HCAWS CI7 BARERL. SRR RER, FnERERAMBMEARE, X 58
R4 AL(OH)s HMEE TR & ALOs IREVE WA K. R (EIS) MK REW, HIREE
MM EIS BRI 06l 4 BB FLERB AP B FLNBRACHT ST BL, AR A H ARG TR 2R
PR FEAR ) B B FL s iR SR A TR B 48 i W AR AR PR b 7 R A S R LA A

K . YT

PESES : TGIT4  XERIRE : A

1 ]

anp

KRR ARSI KR EMR, KLk
TR I8 v 0 IO 25 A 0 T T % B S T B R
BT ., HET, SRR T
XN RS RAT R B — BRI L2, REX
P L EA AR B A, (HEB RO
#. R E R PR RTR B Bk bR, B IRmE R
BARNTRE. BIERE., B4 KmEAEBNE. 5T
Yyt T4 5 L2, S IR 4R 210 LN S F Y
JE TR LERERN A B, BAT METE. 1984
4 Hutton 3k 13-4 (TLP) RARBHEERE
INEE Ie S FLAL B R AR BT, 8 a JEXT Kk
X, K2R X TR A KB E MR L, RE
R BB 6 B IR . 1987~1988 4F [H AR 2
A TR 9 T& RIRKAIBT . RBHReS
BRI R KM TRERE Heidrun 5K 7 32 42T
&, ZTGETEM A 50 a. Mo, EE. . £
E ST AR AR BRI E T R THBHR LEH

i 45

BREBRORIINAZF, (HRIERTERE R

EFEE : 2010-04-07

HEWE : HRXEHARFRERE  (863) 120 PR S
TH (2008AA09A106) FI Ll %R & B $ gL H
(2007GG30004008) ¥%Bl

YEBEST - XIFF, 55, 1982 4, ML, BFRT ARERE S
Fem stk

BiREE . B TE, E-mail: zhaowm@hdpu.edu.cn

HIRBER  2RIRE R
XEHS : 1005-4537 (2011) 01-0062-06

BERANTF X3, HRAOE XM B ORI BOR 22
5, RENE AR 2R, BAHETTE (EIS) &
TR HE R 5 T AL S A PR 45 7 S B LB ) A 2
Bt, HAETHIBFE LAERZESRA VIR MEREZELU
B R R R 612, EIS HARTERF 75 4 I
AR IR 2 7 T B S AR e/ (324 2 SR i el
WBORTERRN R T il & 2R =, P EIS MR
JBAE 3.5% NaCl EHUFRIBMREGLR, Fiashih
PEAC AT THRER (EPMA) M EARBREIREE
R IR X I B PR T B B 37 S LR AL

2 IEHE

FERBPRIE Q235 4N, A& A 50 mmx30 mm
x3 mm, BERAMELRA 02 mm AR, SifE
>99.7%. HeEFF GB/T9793-1997115) B3k | 4N LML
DERGIE, FIEP* CMD-AS-1620 B 1 3 Il 4
WY, Bk LS8 BHE 32V, B 150A, BHREE
B 150 mm, ZERJES 0.7 MPa, REEE N 200 um
+10 pm,

WSV SR S HE S I SL AR 3.5% NaCl ¥
W, FZETFKES, RPN, SC00E s
1650 C £1 C, HELEMEM 30 d, 2R H JXA-
8100 & EPMA U0 iR B AR T #F4 775 HUH fE FAH
GRS LT i

EIS 5130y B LR Ak I 45 F 7R ) — Al AR 3R
S V% 2 AR M0 3R 3 T ) /K A0 4068 R 4T BB I & W 4 BT I
WXerE, k. Bis. THREEH. BNy
A K0235 AR E i, BN TAEmEM, B



18 X 775 - B SR BRI R R LET N 63

TAEERA 1 em?, RHBIEARY Pt Bk, ZHE
WA H R EMH (SCE), Al 3.5% NaCl
KW, AERKBEEHRTE 30 C £1 C., 3
Ptk AL f EIS &M R A Perkin-Elmer 23]
A TR M283 fHEEALMEE TS M1025 352 0
WAL, BLE M352, PowerSuite #EfTE(HERE. H
352 SofrCorr M EKMAHFNEMRALIIZ, F Zsim-
pWin Version 3.10 #K{4#rfHHTIE. 3hH ALk
M HMEE R 0.166 mV/s, HMEE K -250
mV~1000 mV (FHXFFHFEE AL . EIS 350 & 75
B H @M AL T #T, WA EESIRIE 10 mV,
MRS RIERE 100 kHz~5 mHz,

3 &ER5ItR

3.1 RENBEMIHEANFRSE
Bl 1 9B iR 15 TR 2 R FR R A T Y R
T, ZMREHI ARIRZ, A0 AT HH
b, mEA, RIIR AR R AR R
Z AW R, ARBRER T —i, WEHL
Tl 1 A E 2N UE R R AT B TR AR

Fig.1 Backscattered electron image of aluminum coating

cross-section after corrosion
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Fig.2 EPMA analysis for aluminum coating cross section

showing the intensities of Al,0,Cl and Fe signals
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Fig.3 Polarization curve of as-sprayed aluminum coating

in 3.5% NaCl solution
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Fig.4 Impedance spectra of aluminum coating for dif-
ferent exposure times in 3.5% NaCl solution (a)

Nyquist plots; (b) |Z| plots and phases plots
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Fig.5 Equivalent circuits for impedance spectroscopy of
the aluminum coating in 3.5% NaCl solution
(a) 0~5 b, (b) 5 h~29 h, (c) 29 h~161 h, (d) 161 h
~221 h
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Table 1 Equivalent circuit parameters for aluminum coating in 3.5% NaCl solution

3h 5h 29 h 77 h 161 h 197 h
Ry 10.4 11.13 10.49 11.24 11.54 11.15
Y5/1076Q"1.cm—2s. —1 7.373 10.94 43.69 - - -
@ n 0.8867 0.8699 0.7686 - - -
Ce/1076F - - - 2.211 1.929 1.982
Rip1/Q 14.98 29.3 4.96 6.45 4.98 5.95
Yo/1076Q"t.cm—2s. 0 - - 151.5 163.3 177.8 178.8
9 n - - 0.529 0.563 0.542 0.544
Ry p2/Q - - 5328 9449 14160 8569
Yo/1076Q"t.cm—2s. 0 224.8 197.4 - - - -
A n 0.391 0.425 - - - -
Ca/10-SF - - 32920 6791 3118 1846
R/Q 2332 2478 25520 6407 9421 9087
o Yp/1076Q"1.cm—2s. 72 727 2128 - - - 128
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ELECTROCHEMICAL CORROSION BEHAVIORS OF
ARC-SPRAYED ALUMINUM COATING

LIU Cun, ZHAO Weimin, ATl Hua, WANG Yong, DONG Lixian

School of Mechanical and Electrical Engineering, China University of Petroleum, Dongying 257061

Abstract: Aluminum was deposited on steel using arc spraying, and the corrosion electrochemical behavior
of the coatings in 3.5% NaCl aqueous solution was investigated. The electron probe micro-analysis (EPMA)
was used to examine composition profiles of the coating cross section after 30 day immersion. The results
showed that the corrosion medium could penetrate into the coatings along the pores or inclusions, and chloride
ions have penetrated into the depth of the coatings. The potentiodynamic polarization curves showed the
passivation phenomenon of the original aluminum coating, which was related to the strong adhesion of jelly
corrosion product Al(OH)s and the existence of AlyO3 films. The corrosion failure process of aluminum coating
was investigated by means of electrochemical impedance spectroscopy (EIS) measurements. On the basis of
the impedance diagram changes during the testing, the process can be separated into four stages: initiation of
cavitations, acidification and hydrogen evolution in the hole, coating as the sacrificial anode when the corrosion
medium penetrates into steel substrate and rapid development of cavitation groups. Finally various models for
the electrode in the corrosion process were proposed.

Key words: electrochemical impedance spectroscopy, arc spraying, metal coating, aluminum coating



