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To cope with the aging situation of many indispensable social infrastructures built in the
high economic growth period from the mid-1950s until the mid-1970s in Japan, life-
extension technique for coated steel structures, for example by repainting, is one of the
most urgent issues. Although corrosion of the coated steel is a complex process including
deterioration of the coating film, chemical reactions at the interface as well as inside the
plating layer and bulk steel, most of the current research is just related to highly
“workplace-oriented” subject such as composition of paints and the methods of repainting.
Therefore, in this study, comprehensive investigation on diagnosis of paint layer,
improvement of paint and plate adhesion, sacrificial anticorrosion action of plating layer,
and mechanical re-plating method is experimentally carried out for the purpose of
establishing widely applicable anticorrosion system.

The corrosion mechanism of coated steel sheets have been confirmed by an alternative
current impedance (ACI) method at the first as the fundamental basis for creating a new
anticorrosion system. The results clarify that the ACI of the coated steel increases by 10-
3 to 100 times by corrosion progressing and the ACI measurement is an effective method
to determine the corrosion under the coating layer. The results also reveal that the
corrosion resistance of the coated steel is affected by the barrier properties of paint against
corrosion factors such as oxygen, water and strong adhesion of the paint on base steel
surface, and especially the property of resin in the paint plays an important role in the
anticorrosion property.

The corrosion mechanism of the steel coated with a zinc-rich paint was studied by
analyzing the relationship between the corrosion of zinc in the paint and the coated-steel

surface. The results show that zinc hydrochloride is the main component among the




corrosion products derived from zinc in the paint and the products lowers the corrosion
speed as well as suppressing the corrosion reaction on a base steel sheet. In addition,
the composition of the steel surface tends to affect the crystal structures of corrosion
products. Regarding the zinc-plated steel, it was confirmed that an addition of other
metal elements to the plate layer affected the corrosion process, especially the direction
of corrosion into the steel depended upon the distribution of the additive metals in the
plated-layer.

The surface treatment technique for the steel surface were colloid chemically
characterized by an analysis of the surface free energy of the steel plate using the contact
angle method. The results show that the surface free energy of steel plates polished with
a zinc-plated steel wire brush is equivalent to that of the zinc-plated steel sheets. In
addition, it was clarified that improving the wettability of the paint and the adhesiveness
with the steel surface is effective by the surface pre-treatment and improving the
corrosion resistance after coating.

The post-coat corrosion resistance was confirmed to reveal the superiority of the new
anticorrosion system relative to conventional technologies. The results show that the post-
coat corrosion resistance of the steel plates was confirmed by polishing using the zinc-
plated steel wire brush and it was superior to polishing by conventional methods,
polishing a steel wire brush. This anti-corrosion property is based on zinc deposits by
the zinc-plated-brush polishing, and the corrosion product at the interface between the
paint and steel sheet. The corrosion product provides barrier properties against the
penetration of corrosion factors such as water and oxygen.

Considering the aforementioned results, the present study proposes that the
introduction of the sacrificial anticorrosion action of zinc and the improvement of
wettability of a paint based on the surface free energy analysis lead to further
improvements of the anticorrosion property on coated steel. A future challenge is to
determine surface preparation conditions during recoating that will enable both the
removal of the old paint layer and adhesion of zinc to the steel sheets. The results of the
future study are expected to improve the practicality of the new anticorrosion system

described in the present study.




