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Abstract

The objective of the research is to develop the evaluation of delamination of lacquer coating in canned
food industry in order to create a faster and more accurate process, by using the ACET or AC/DC/AC technique
which is widely used in car industrial sector. The process was started with EIS technique followed by cathodic
delamination using direct current potential, and tested by the EIS again. These steps were repeated continually.
Specimens used in the test were tin plate steel coated by Polyester/Organosol (TP), tin plate steel coated by
Epoxy-Phenolic (TP), tin-free steel coated by Organosol (TF), and tin-free steel coated by Polyester/Organosol
(TF). Tested solvents used were 3.5% w/w Sodium chloride, 1% w/w Citric acid, and 0.01% w/w Sodium
metabisulfite. The specimens were tested by EIS technique with three-electrode system, and —6V direct current
potential for 10 minutes. The process was repeated 4 times. They were then fitted curve of Nyquist plot to obtain
the Equivalent circuit. The specimens tested by ACET technique were then examined by mobile phone and Optical
microscope, respectively. Nyquist and Bode plot from EIS technique gave resistance and capacitance value of
Lacquer coating. Low resistance and high capacitance indicated that the solution was already diffused through
the lacquered layer. Alternatively, high resistance and low capacitance meant that the solution could not diffuse
through the lacquered layer due to the occurrence of gas on lacquer’s surface. Images from the mobile phone
showed that there were small bubbles out of lacquer. Images from the optical microscope showed an increase
in small pores on surface of all types of lacquer except the tin-free and tin plate steel coated by Polyester/Organosol,
which were the most durable.

Keywords: Impedance, Cathodic Delamination, EIS, Lacquer, Delamination, ACET, Corrosion

Please cite this article as: P. Akkaphiphat, S. Boripun, N. Pungwiwat, and N. Kanjanaprayut, “Evaluation of delamination of lacquered
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