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ABSTRACT: Objective To analyze the effect of soaking time on electrochemical corrosion behavior of two kinds of
coatings. Methods The electrochemical method and SEM were used to obtain the polarization curves and surface
morphologies of the two coatings in 3.5% NaCl solution with the saturation of CO, gas during the test at different
soaking time. Results The results showed that the corrosion potential Ecorr of the same kind of coating decreased and
its current density increased with the soaking time under the same condition. The corrosion potential Ecorr of coating A
was higher than that of the coating B and the current density was lower than that of the coating B with the same soaking
time, which showed that the corrosion resistance of the coating A was significantly superior to that of the coating B.
Conclusion When the soaking time of the coating was short (<72 h), there was a single capacitive arc with absorbing
oxygen process in EIS, but when the soaking time was long (=120 h), there were two capacitive arcs with hydrogen
evolution process in EIS, which showed that the corrosion resistance of the coating decreased in the latter case.
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Fig.1 Schematic diagram of the working electrode
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Fig.2 Diagram of coating thickness measurement
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Table 1 Coating thickness data pm
Coating A B Coating A B
1 553 331 6 528 334
2 542 335 7 536 318
3 539 332 8 547 351
u TR I kL 4 541 339 9 545 336
5 543 335 || Average thickness 542 335
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Fig.3 Surface morphology of the coating before electrochemical test
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Fig.4 Morphology of the coating after electrochemical test
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Fig.6 Open circuit potential — time curves for the two coatings at same soaking times
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Fig.7 Open circuit potential — time curves for the two coatings at different soaking times
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Fig.8 Tafel curves for the two coatings at same soaking times
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Table 2 Polarization parameters of the two coatings at different soaking times
Sample E.../mV Lo./(mA-cm™) B.,/mV B./mV C/(mm-a™)
ZHLO0h -0.644 5.31E-10 135.40 -157.60 6.24E-6
N =172 h -0.728 1.97E-9 202.90 -162.59 2.32E-5
WEA -
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8 =72 h -0.756 391E-8 156.75 -203.45 4.60E-4
WZEB o
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1298240 h -0.744 9.76E-8 141.95 -195.93 1.15E-3
|-k ..I-Il..' |4 0 [ & & :
e o L = 2 A T 14 .
'= . ': “'. F Il = -: |:;- ®
Lo 3 Y = IE
L 3 e P = 04
h : m L /"-‘ w02
18 = 1k
] — i i 71— i i i f et i i i i i
| ] I 3 4] 4 L5 1.0 1.5 241 1% I 05 LI LS 24 15 34F 1.5
g e Al - eme b I 0 [ RO ] i E IR - e b

3 #Fit

1) PRNR 2 2R RIS R AR
F542 pm, R EB N335 wm, HIRZE A B —
PESEAT o YR 2 A — i B BT, U2 04 B g oy
PERE R 5 JE B A3 NI 358 . AEPRIEVR 2 A LR
JERRTHRE T, D7 o f R P FIREA S . IR
JZ B 1 BE 5 U2 R B B3 S M — B, R R

I L0k

i 2

UR)Z BRI 1E] T v A BHBT

EIS for the coating B at different soaking times

2 A AT i RE L TIR)Z B

2) 7£ 3.5% NaClIEH 1) CO M55 N oL AL~ I2 iR
YR, IR )2 BRI IR )2 A B T

3) FERME AR A E O T W2 A B9 B il
HLAV E.. LLERJZE B =, 1 O 285 1 L LIS, BEFIR 2 A
(AT Ptk RE IR S A T2 B Bl 3= Y st ) A S
F Bl B A E.,. 220 W R AL, 17T F 90 28 0 M 4 K, B
YUk A2 Wm0, B VR J2 0 AR 4 R B AR VR
Bl B A1



$13% 2

SRR IR I TRDRS PG = LA 1A T Ry B 5

7.

SE Lk

(1]

[4]

[7]

(8]

9

XN, ZEBE, AT, 55, 5 b oA 2 R8T T ST ().

JE RLE S B A, 2001,13(5) :305—307.

LIU Bin, LI Ying, LIN Hai-chao, et al. Advances in Anti—

corrosion Coating Failure Behavior[J]. Corrosion Science and

Protection Technology. 2001, 13(5) :305—307.

JESEH, BRI, M s . A HLIR)Z B IS PERE BB S Iy

B RRE S PP ER 2004, 16(6) :375—380.

ZHOU Li—xin, CHENG Jiang, YANG Zhuo-ru. Research and

Evaluation Methods of Organic Coating Corrosion Resistance

[J]. Corrosion Science and Protection Technology, 2004, 16

(6):375—380.

AR, L ZF Y, % A HLIRZ B EERE N SR

(4 BIF 5 3 R (0], BN 8 Tl 4 B 7 i CHSRBE R

2009,24(5):29—33.

LI Ya—dong, LI Yu—fei, XIA Tong—chi, et al. Progress in Or—

ganic Coatings Corrosion Performance Evaluation Techniques

[J]. Light Industry of Zhengzhou University (Natural Sci-

ence),2009,24(5):29—33.

Tk, B ] SR AEVE . A LR E R BURIF ST M

R 5 TR , 2003, 21(5) : 763—767.

ZHANG Jin—tao, HU Ji-ming, ZHANG Jian—qing. Modern

Methods of Organic Coatings[J]. Materials Science and Engi—

neering,2003,21(5) : 763—767.

RBEA], BRI, 3 I, 55 Si02 X BE G 4 BITRR H Dk U4 2 i s 1
B RZ [T R A, 2015,44(7):27-33.

ZHU Ruan-li, ZHANG Jin, GAO Shuai,et al. Effect of Si02

on the Abrasion Resistance of E—coatings on Magnesium Alloy

[J].Surface Technology, 2015,44(7):27-33.

P SC e Rt XA, A I 328 T ) R KR PRI 2

Pty J B2 R )] R THIH AR, 2015,44(3):89-94.

TIAN Wen-liang, MENG Fan—di, LIU Li,et al. Effect of Deep

Sea Alternating Hydrostatic Pressure on Diffusion Behavior of

Water through Epoxy Coating[]].Surface Technology, 2015,44

(3):89-94.

Bkt T AR B L A AT LR TR TR TR R S ) ) [

EUTFE IR M AR, 2014,43(3):137-143.

YAO Jing—di, LIANG Cheng-—hao, HUANG Nai-bao.et al.

Research Progress in Influencing Factors of Cathodic Dis—

bondment of Organic Coatings[J].Surface Technology, 2014,43

(3):137-143.

JEIGRES 138, TR A T T BT PR S i N O = R 3800

BrlIL 7 AR, 2012 ,39(7) . 7—8.

ZHOU Bin-ge, HE Yi, WANG Ya-shi. Failure Analysis of

Phenolic Epoxy Coating Inside Pipes|J]. Guangdong Chemical

Industry,2012,39 (7) : 7—S8.

FRAETE , PN P, R R PO A HLIRJZ B AR RERY EIS %L

PRALBRL). SR SR R 1994,6(4) : 318—324.

[12] 3K, AL, BT, JE 0k

ZHANG Jian—-qing, SUN Guo—qing, CAO Chu—nan. Protec—
tion Performance Evaluation of Organic Coating Process by

EIS DatalJ]. Corrosion Science and Protection Technology
1994,6 (4):318—324.

[10] PhEAE, ZEF, B R, G/ A LR 2R R IR R A

HUIGERITSET ). e s PR B8 TR, 2007,4(4) : 1—5.

SUN Zhi-hua, CAI Jian—ping, TAO Chun—hu. Electrochemi—
cal Methods of Metal/Organic Coating System Environment
Failure[J]. Equipment Environmental Engineering, 2007, 4
(4):1—5.

(1] E#, &AL A HLIRIER R b S LR B A

ISR AR ER, 2011(5) :64—T1.

WANG Chao,ZHAO Xian—jiu. The Conducting Mechanism of
Electrochemical Methods and Application of the Process of
Organic Coating Failure[J]. World Iron & Steel, 2011 (5) :
64—T71.

HAL A Z SRR A PLTR
JERBCTL AR JE 7 S5 B R, 2010,22(4)
319—324.

ZHANG Wei, WANG Jia, ZHAO Zeng—yuan. Organic Coat—
ings Failure Subroutine Feature by Electrochemical Corrosion
Multi-Parameter Correlation Method[J]. Corrosion Science
and Protection Technology,2010,22 (4):319—324.

13] gkt , EAE, BT, APLIRZ KRB R i A2 BT S

3753 A1
56.
ZHANG Wei, WANG Jia, ZHAO Zeng-yuan. The Study of

SRR AT e k4, 2008,22(4) : 52—

Electrochemical Impedance and Potential Distribution
Response Characteristics of Organic Coating Failure Process
[J]. Comprehensive Corrosion Control,2008,22 (4) :52—56.
SRBVR, VESL T, B RO, A AL 2 BHAE3E ( EIS ) BFFE3R
SRR U2 09 BI7 I Pl (D). TR T, 2007, 28 (5) -
227—230.

ZHANG Ying-huai, XU Li-ning , LU Min—xu. The Study of

[l

Anti—corrosion of Epoxy Coating by Electrochemical Imped—
ance Spectroscopy (EIS) [J]. Paint Industry, 2007, 28 (5) :
227—230.

[15] FKR%T , RS A== BT T AT TSI A HLERJZ ).

JE i B4, 1998,19(3) :99—104.
ZHANG Jian—-qing, CAO Chu-nan. The Study of Evaluation
of Organic Coatings by Electrochemical Impedance Spectros—

copylJ]. Corrosion and Protection, 1998,19 (3):99—104.

[16] FKff, A&, BXIETT. AL AREHTIEAS LU T SR I AT

MR A N AHLIRZ IS SRR R ph S B4
#%,2011,31(5):329—335.
ZHANG Wei, WANG Jia, ZHAO Zeng—yuan. The Study of

Degradation Process of Continuous Immersion and under

(FT# %8 W)



$13% 2

{TL4T =55 22T FLUENT T ADAMS A4 BRESESZE6 %8 [5 ) SEAT 6 Be S5 B - 83 -

e
[1] JERE, 2=l ALl IR )], 24385 T2, 2012,9

2]

(6]

(8]

9

(1):60—65.

TANG Hu, LI Xi-ming. Climatic Test of Aircraft[J]. Equip—
ment Environmental Engineering,2012,9(1) : 60—65.
DRAKE C W, Environmental Test Capabilities of the Air
Force Mckinley Climatic Laboratory[C]// AIAA 23rd Aero—
space Sciences Meeting. Reno, Nevada, 1985.

AD-A201 710, Flight Testing under Extreme Climatic Condi—
tions[S].

GJB 150.A—2009 , A2 # S 00 4 PR EEABG T 1S

GJB 150.A—2009, Laboratory Environment Test Methods for
Military Material[S].

GIB 4239—2001, B &5 FA5E T #20 F 2R [S).

GJB 4239—2001, General Requirement for Materiel Environ—
ment Engineering[S].

XTEEHE , THER S, SR B R AR BRSBTS 2 25 AL B R 5
J7 BRI RIS TR, 2014, 11(5) , 107—65.

LIU Hai—yan, MA Jian—jun ,ZHANG Hui. Discussion on De—
sign of the Air Handing System in Large Climatic Environ—
mental Test Laboratory|J]. Equipment Environmental Engi—
neering,2014,11(5) : 107—65.

FR. F I PR AR AR PR 5 K (D). s HE HoR
2004(8) :49—52.

WANG Jun. Present Status and Development of Environment
Simulation Technology in China[J]. Aeronautical Manufactur—
ing Technology,2004(8) : 49—52.

g ar, s, B D07 A IR E NI [)]. A 3
BT #,2012,9(1):54—59 .

XU Ze—qi, ZHANG Shi-yan, XUAN Wei—fang. Environmen—
tal Worthiness Evaluation of Equipment[J]. Equipment Envi—
ronmental Engineering,2012, 9(1):54—59.
BE/INR, X 25, SRAR A R R OHLES it O [
GO TR A4, 2012, 33(2) :218—221.

FAN Xiao-li, LIU Yun—fei, GUO Ran, et al. The Research

and Application on Coupled Fluid—Structure Simulation of
Compressor Rotor[J]. Journal of Engineering Thermophysics,
2012,33(2):218—221.

2T B 5P T IR N RSB E R K S A R 2y
BT AEHTEL TR 2440, 2007, 27(5) : 390—394.

LI Zhe , WEI Zhi-ping, ZHAGN Ping. Internal Flow Field Nu—

[10

—

merical Characteristic Study of Pressure—Regulating Valve[J].
Transactions of Beijing Institute of Technology,2007,27(5) :
390—394.

Pk, 2 K, S g, 2. K§3E CFD 3 A% TR 5
SRBITEAIM]. Akt ARHRHL H R, 2013.

SUI Hong—tao, LI Peng—fei, MA Shi—hu, et al. Engineering

[11

—_—

Simulation and Actual Case Exercise with Dynamic Mesh[M].
Beijing: The People’ s Posts and Telecommunications Press,
2013.
[12] ZHAI Zhi—qiang, ZHANG Zhao. Evaluation of Various Turbu—
lence Models in Predicting Airflow and Turbulence in En-
closed Environment by CFD: Part—1: Summary of Prevalent
Turbulence Models[J]. HVAC & R Research, 2007, 13 (6) :
853—870.
W) SC A B AL A I, B8 L P 22 - VG 46 3838 K2 H R
#t,2001.
TAO Wen—quan. Numerical Heat Transfer|M]. Second Edition.

[13

—

Xi’an: Xi"an Jiaotong University PublishingHouse, 2001
[14] KB, ADAMS—REUREHLECAR AT S B2 FM]. JE5T: Bl
BTl i, 2001.
ZHENG Jian-rong. ADAMS-Virtual Prototype Technology
Introduction and Improvement[M]. Beijing: China Machine
Press,2001.
PN SIPSI =i S S I N o5 Ve 2 IS PR % N 1
ASZERI]. AUMRLA SR, 2003,22(S1) :235—238.
LIU Xiao-ping, ZHENG Jian-rong, ZHU Zhi-guo, et al.

[15

—

Study and Experiment on Virtual Prototype and Its Relating
Technology[J]. Mechanical Science and Technology, 2003, 22
(S1):235—238.

O O DN O N N DN O N R O N R N O N R O O O N (R O O O N N O O O N (N O N N O N O M DR O S M PR O YO O R (N O O O M DN O N 0 M O O O N S S O Y P O M O WO O R DN O MO O M O M O M O R D M O M DR O M PR DM O W DR D W O R O

(EEF7R)

Conditions of Wet and Dry Cycles of Organic Coatings by
Electrochemical Impedance Spectroscopy[J]. Chinese Society

for Corrosion and Protection 2011,31(5) :329—335.

(17] s, Yook G, WOGH. 4 W B BEAR 3% U2 TR

3.5%NaCl V7 P A AT K 57 1 ph AL BE[ D). i A,

2010,39(6) : 10—12.

SHI Qiang, SHEN Cheng—jin, HU Guang—wei. The Corrosion
Mechanism and the Anti—Corrosion Behavior of Polyethylene
Glycol Dispersion Zinc—Aluminum-Chromium Coating in
3.5% NaCl Solution[J]. Surface Technology, 2010, 39 (6) :
10—12.



