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Abstract
The feasibility of a duplex protection - painted galvanized steel has been investigated.
Furthermore, the protection capability between multi-painting and painting plus
galvanizing has been compared. The technology and the test results are expected to be
a guideline of anti-corrosion method of steel structures in severe environments. The
experimental methods included galvanizing, painting, cyclic corrosion tests, and
analyses of corroded specimens. The results revealed that all painted galvanized steels
were corroded less severe than the corresponding multi-painted steels, because the
sacrificial protection of the painted galvanized steel still existed even the scratch was

intruded into the substrate. Although various painting systems possessed different



protection capabilities, prior galvanizing before painting really mitigated this
difference significantly. Therefore, it has been demonstrated that the duplex protection
systems in this investigation are feasible.
Keywords: corrosion, painting, hot-dip galvanizing, duplex protection
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Fig.1 The flow chart of the experimental procedures in this investigation
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Fig.2 Surface appearance of galvanized steel after cyclic corrosion for 161 cycles
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Fig.3 Surface appearance of painted galvanized steel after cyclic corrosion for 161 cycles
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Fig.4 Surface appearance of painted galvanized steel after cyclic corrosion for 161 cycles
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Fig.5 Cross-sectional SEM/EDS analysis result of the specimen from
multi-painting system E and cyclically corroded for 161 cycles
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Fig.6 Cross-sectional SEM/EDS analysis result of the specimen from

multi-painting system F and cyclically corroded for 161 cycles
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Fig.7 Cross-sectional SEM/EDS analysis result of the specimen from galvanizing plus
painting system C and cyclically corroded for 161 cycles
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Fig.8 Cross-sectional SEM/EDS analysis result of the specimen from galvanizing

plus painting system D and cyclically corroded for 161 cycles
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Fig.9 Cross-sectional SEM/EDS analysis result of the specimen from galvanizing

plus painting system H and cyclically corroded for 161 cycles
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