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Abstract: The corrosion of transmission tower foot affected the safe running of the transmission line. The joint between
main materials of the steel tower and the protective cap was easily corroded due to the environmental pollution and sedimenta-
ry water deposited from the protection cap. A kind of solventi-free anti-corrosive epoxy coatings used for transmission tower

foot protection was developed. These coatings owned the

advantages of low viscosity, good leveling, and convenient con-

AR A 2018-02-23 fEEIEH: 2018-04-18 struction. The corrosion performance of the solvent-free coating

ELWB.: EEAKRPAREETH (41506098) 5 [ M #i L was investigated by electrochemical test and salt spray test. The
B A B R FR I H (5211DS16001N, 5211 effect of silane coupling agent on the corrosion resistance and ad-
NB16000F) hesion of the coating was also studied. Results indicated that the
S (e, WHRIT, T, 1986 4F, O TR prepared solvent-free anticorrosive epoxy coating exhibited good

permeability and anticorrosion properties, and could be construc-
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ted in the presence of rust. When the solvent-free coating/con-
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crete system was tested in a salt spray chamber for 2000 h, the
DOI: 10.7502/j. issn. 1674-3962. 201802006 coating was complete without foaming or peeling. The silane cou-
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pling agent KH560 not only improved the adhesion of the coating from 5. 6 to 8. 6 MPa but also effectively enhanced the flex-

ibility and water resistance of the coating.
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Fig. 1  Digital photos of corrosion morphology of transmission tower foot ;

(a) covered by cement cap, (b) cement cap removed
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Table 1 The formula of no solvent epoxy coating ( w /%)

Component /% Component /%
Epoxy resin E51 40~50 Active diluents AGE ~ 10~12
Novolac epoxy 8~10 KH560 0.5~1.0
Dispersant 0.5~1.0 Sericite 10~15
Tannins 1.5~3.5 Barium sulfate 8.0~10.0
Zinc phosphate 10~15 Anti-settling agent ~ 0.5~1.0
Talcum powder 10~15 Leveling agent 0.2~0.5
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Fig. 2 Photos of solvent-free coating coated on concrete blocks
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Table 2 Effect of silane coupling agent KH560 on the physical

properties of coating

KHS560 content  Adhesion  Flexibility Surface drying Hard drying

/wWt% /MPa /em time/h time/h
No addition 5.6 2 2 24
0.5 6.9 1 2.5 26
1.0 8.6 1 2.5 28
2.0 8.9 1 3.0 30
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Fig. 3 EIS curves of coating/galvanized steel immersed in 3. 5%

NaCl solution after different immersion times
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Fig. 4 Polarization curves of galvanized steel and coating/galvanized

steel system immersed in 3. 5% NaCl solution after 35 d
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Table 3 Fitted corrosion parameters of galvanized steel and coat-
ing/galvanized steel system immersed in 3.5wt% NaCl

solution after 35 d

E . Coorr B, B.
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(vs.SCE) em™?) dec™") dec™)
Galvanized steel —-0.713 74.4 168.2 -136.4
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avamzed S _0.653 0.213 254.3 -252.7
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Fig. 5 Digital photo of the solvent-free coating/concrete system in salt

spray chamber for 2000 h, coating thickness was 300 pm
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