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EISSTUDY ON THE DETERIORATION PROCESS OF ORGANIC COATINGS UNDER IMMERSION AND
CYCLICWET-DRY CONDITIONS
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Abstract: Comparing between immersed and cyclic wet-dry conditions, the deterioration processes of the organic coatings  * oS P
on carbon steel surface have been comparatively studied by using electrochemical impedance spectroscopy (EIS). The wet-
dry cycleswere carried out in the aternating conditions by immersing in a 3.5% sodium chloride solution and drying at 25°
and 50% RH for 4 h respectively. Coating resistance, R, coating capacitance, C,, and double layer capacitance, C, were F Article by Zhang,w
monitored continuously and separately under above two conditions. The percentages of the interface active area, A, were F Articleby Yu,j

estimated from the obtained double layer capacitance, C;. According to the EI'S characteristics, the entire deterioration k Article by Diao,C.Y

processes under two above-mentioned conditions can be divided into three main stages, consisting of the medium
penetration into coatings, corrosion initiation and corrosion extension underlying coatings. In comparison with the
immersed, the wet-dry cycles greatly accelerated the entire deterioration process, especially the corrosion initiation and the
corrosion extension periods, leading the paint system lose its anti-corrosive performance in a short period. However, the
underlying substrate corrosion of the cyclic coatings was far less serious than the immersed; even the delaminating area was
seven times more than the immersed. The accel eration mechanism of the coatings and underlying metal corrosion under wet-
dry cycles was discussed based on the above results.
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