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Effects of Fe addition on corrosion behavior of epoxy zinc-rich coating
for power transmission and transformation equipment
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(School of Mechanical and Electrical Engineering, Guilin Institute of Information Technology, Guilin 541100, China)

Abstract: The performance of epoxy zinc-rich coating for power transmission and transformation equipment was
optimized. 5 wt.% and 10 wt.% iron powders were used to replace zinc powder. Salt spray test, SEM, self-corrosion
potential and EIS test were used to explore its effect on the protective performance of the coating. The results show
that iron powder can regulate the orderly consumption of zinc powder through 'zinc-iron microcell', and the
corrosion products can strengthen the physical barrier. The 10Fe-72ZRE coating modified by 10 wt.% iron powder
has the best protection. There is no obvious corrosion after 90 days of salt spray. After 480 h immersion, the self-
corrosion potential is stable and the impedance attenuation is the slowest. 5 wt.% iron powder coating is the second,
and the reference coating without iron powder is seriously corroded. This study provides support for the
development of long-term anticorrosive coatings for power transmission and transformation equipment.
Keywords: anticorrosion performance; cathodic protection; iron powder; zinc-rich epoxy coating
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Fig.1 SEM images of zinc powder and iron powder
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Tab.l Experimental materials and instruments
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Tab.2 Components of coating composition
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Fig.2 Surface morphologies of three coatings after 90 days

for salt spray tests
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Fig.3 SEM images of crack section of specimen
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Fig.4 EDS energy spectra of crack cross section of the specimen
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Fig.5 Changes of self-corrosion potential of three coating

samples with immersion time in 3.5 % NaCl solution
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Fig.6 Nyquist plots and electrochemical fitting parameters of three coating experiments under different immersion time in

3.5 % NaCl solution
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