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ABSTRACT: The work aims to study the failure processes and electrochemical behaviors of environmentally friendly water-
borne epoxy coatings on Q235 carbon steel in salt spray test and explore the correlation between the main performance parame-
ters. The changes of main performance parameters during the failure process of waterborne epoxy coatings and solvent-free ep-
oxy coatings and their relationship with the protective properties of coatings were studied by electrochemical impedance tech-
nique (EIS), open-circuit potential (OCP), adhesion test and scanning electron microscope (SEM) and the correlation between

some performance parameters was studied by Pearson correlation mathematical method. When the low-frequency impedance
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modulus |Z|o.0; 1, dropped to about 1x107 Q-cm?, the OCP decreased rapidly, the break point frequency f, reached 10? Hz, the

decay ratio of the adhesionwas close to 30%. At this time, corrosion products were observed on the steel substrate surface un-

derneath the coating by SEM. When the |Z|y ¢, 11, decreased to around 1x10° Q-cm?, the OCP stabilized close to —0.45 V (vs.

SCE), the adhesion decayed close to 45%, and meanwhile small rust spots were observed on the coating. There were strong cor-

relations (correlation factor r is 0.60~0.96) between the |Z|oo; 1., the OCP, the adhesion and the f,. The water absorption process

of waterborne epoxy coatings is different from that of solvent-based epoxy coatings, and there is no obvious water absorption

saturation platform. Low-frequency impedance |Z|y 1 1, OCP, adhesion and characteristic frequency f;, can be used as important

parameters to evaluate the protective properties of coatings.
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