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This thesis summarized the study results on the corrosion behavior and protect mechanism of
chromate-free pigments for the pre-painted 55%AI-Zn alloy steel sheet in order to contribute to the
establishment of specifications with competitive corrosion resistance to the conventional chromate
specifications.

In chapter 1, the outline of pre-painted 55%Al-Zn alloy steel sheet for building materials and role of
primer were described. Hexavalent chromium, which is an environmentally hazardous substance, is used as
anti-corrosive pigment in the primer, so it is urgent to establish the alternative technology. The purpose and
outline of this study in the thesis were described.

In Chapter 2, pre-painted galvanized steel sheet and pre-painted 55% Al-Zn alloy steel sheet were exposed
for 5 years at 3 sites in Japan. The analysis results of corroded parts and electrochemical method were
discussed and the issues for approaching to find out pigments having competitive corrosion resistance with
chromate pigment for 55%AI-Zn alloy steel sheet.

In Chapter 3, EIS behavior of the scratched part after the corrosion acceleration test were studied in order
to evaluate the effectiveness of the newly developed magnesium vanadate (MgV) pigment. The order of
pigments showed a good correlation with the EIS characteristics of outdoor exposure panel, and the
effectiveness of MgV pigments on 55%AI-Zn alloy steel sheet was confirmed.

In Chapter 4, outdoor exposure tests were carried out at 3 sites in Japan and 2 sites in North America for 2
years by changing anti-corrosive pigments in the primer in order to study cut edge corrosion behavior and
corrosion protect mechanism in detail. Based on the polarization characteristics and EIS characteristics of
55%Al-Zn alloy steel sheet and carbon steel (CS), the effect of anti-corrosive pigments on cut edge
corrosion resistance was investigated. A model of corrosion protect mechanism was proposed separately for
the early and late stages.

In Chapter 5, the summary of this thesis was described.
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