FHEHA Faarg HT1H
. 86 - SURFACE TECHNOLOGY 2015 4 07 A

5083 SRS €N RARBERKFBEHYHAR

BERI, RER, 28, R, RIeHE’

(1. BEESARR, LR 100029; 2. LRI T KRS SBldiESRA
ERMEBRFLREZE, 1R 100029; 3. PECHYASH AT, WALSE 010070)

B OE. BY ARESEAKR EIRALR L HKZ ORI P B AL S P T AL 38 TR B R AL
R AFAE, ik RABALFRRRERZR st X BB EERREITFFTE, FRREL
5083 se o Rk LA IR AR B SRR AR PR R R ZNE, ER E3.5%(RES>HK)
NaCl BiR 035 L30T R BB A 2 T w50 23 K, 488 6978 BEIFLIR R AR AKRIK R T 54035 &
B3 K BZ0E R EILIR BB KRR T 34 TAEE , MR 6938 ik B £ @ ILR %
Bra¥s 5 RIPAERBRES R ENRAE S TRIIE I AL S TR R ENHZELE R C—O
ey LR A Bt AR EPRAE A E SRR TR AR, KGR EEF R AF F K
KB BRE P A IURSERIG, 3t — TR b RS E iR R B S, 2R IR R @ AR R
AR LSRRG E BT HERERNGRR, LA FHARERNLR a3 5 Rtk E
%40,

KR REAKRE; 5083 4544 wALFIE,; REAK

FESES: TG174.46; TG172.5 XHEkFRIREG: A XEHS: 1001-3660(2015)07-0086-06
DOI; 10. 16490/j. cnki. issn. 1001-3660.2015.07. 016

Study on Failure Process of Epoxy Coating

on 5083 Aluminum Alloy under Salt Immersing Condition
FANG Zhi-gang' , JIA Fang-ke’” , ZUO Yu’, TANG Yu-ming’, ZHAO Xu-hui’

(1. Naval Academy of Armament, Beijing 100161, China; 2. Beijing Key Laboratory of
Electrochemical Process and Technology for Materials, Beijing University of Chemical Technology, Beijing 100029, China;
3. China Petro Hohhot Petrochemical Company, Hohhot 010070, China)

ABSTRACT : Objective To study EIS evolution of 5083 aluminum alloy with epoxy coating under salt immersing condition, and to
discuss the failure reason and mechanism of the coating. Methods The degradation process and the failure mechanism of an epoxy

primer coating on 5083 aluminum alloy in the 3.5% ( mass fraction) NaCl solution were investigated by EIS, SEM, EDS and FTIR.
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Results Under continuous immersion condition in the 3. 5% (mass fraction) NaCl solution, the coating resistance decreased and the

coating capacitance increased along with immersion time. The porosity and water absorptivity of coating also increased with time,

but after a long immersion, they showed little change. With increased immersion time, the pores in coating increased, and the

coating protection decreased. With increased immersion time, oxygen content in coating increased, while carbon content declined.

Due to hydrolysis of epoxy groups in coating, the group —OH was produced and the C—O bond was partly broken. Conclusion

The degradation of the coating under salt immersion condition was mainly due to the hydrolysis of epoxy groups in electrolyte solu-

tion. The hydrophilic groups such as —OH and NH, ™ from the hydrolysis of epoxy groups, as well as the defects of coating such as

micro-pores, promoted the electrolyte solution penetration and accelerated the degradation process. Moreover, corrosion of metal

substrate can result in disbonding of coating/substrate interface, the accumulation of corrosion products in the coatings also can lead

to increase of pores and defects and degradation of the coating.
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Fig. 1 Nyquist diagram of aluminum alloy coated epoxy primer immersed in the 3.5% NaCl solution
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Fig. 4 Changes in the percentage of the porosity and the water

uptake of epoxy primer over immersion time
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