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Aging Behavior and Protective Performance of Epoxy Coating in
Atmospheric Environment
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Corrosion and Protection, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The aging phenomenon, the evolutions of corrosion protection performance and physical
properties were investigated on epoxy coatings by Fourier infrared spectrometer (FTIR ) , scanning
electron microscopy (SEM) and electrochemical tests in different atmospheric environments. The latitude
and average temperature of environment 1 and environment 2 were basically the same, the illumination
intensity of environment 1 was higher than that of environment 2, and the humidity was lower than that
of environment 2. The results showed that the light loss rate and yellow index of the coating increased
significantly with the increase of light duration. The values of contact angle and coating adhesive force
declined with the increase of illumination time. After 12 months exposure test, the contact angle of
epoxy coating in environments 1 and 2 changed from the initial 75.2 © to 40.5 © and 38.3 °, and the
adhesive force changed from 1.7 MPa to 0.3 MPa and 0.2 MPa, respectively. As the illumination time
extended , the coating aging degradation was significant, which presented that some microscopic
surface imperfections occurred and the protective performance of the coating decreased. After the

exposure time exceeded five months, the electrochemical impedance spectra of the epoxy coatings in
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both environment 1 and environment 2 showed two time constants, indicating that the coatings began to

lose their protective properties.

Keywords: epoxy coating; aging behavior; contact angle; protective property
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Fig.1 Relationship between film thickness loss and

light time
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Fig.3 FTIR of epoxy varnish coating under outdoor

exposure experiments
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