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Aggressive environments require durable materials or excellent coatings to improve
their performance and life service [1]. In the oil and gas industry, much of the catastrophic
damage is mainly due to the poor selection of materials for conduction, storage, or trans-
formation, or to ignorance of the deterioration process of these materials when they are
subjected to corrosive environments.

While the inadequate selection of materials is due to the lack of preparation and
training of those who make decisions to purchase equipment and materials, operational
failures are due to inadequate maintenance and ignorance of how materials behave under
corrosive conditions. In order to improve equipment performance one alternative is the
employment of innovative coatings that are resistant to corrosive environments. Stainless
steels are suitable materials that are used in offshore environments, and different surface
engineering methods have been developed for their use, including surface treatments and
coating deposition, with both processes gaining popularity. Several surface modifications
that can be applied to stainless steels have been proposed; for instance, films employed
for coatings can serve as effective protection for stainless steels, as studied in [2–4], were
ZrO2 films provided good resistance in unfavorable environments and avoided segregation
and hot cracking during high temperature operations. Ni-Co, Ni-Cr, Ta, and Cd coatings
for tribocorrosion, where techniques such as thermal spraying, physical, galvanic and
chemical depositions, or plasma electrolytic/micro-arc oxidation (PEO/MAO) [5–7] are
being developed for better performance in stationary corrosion conditions. Some other
efforts are focused on the protection of steels in compounds or during their natural ox-
idation, as in [8]. Traditional thermal processes to improve stainless steel surfaces are
widely employed, but the innovation of these processes is thoroughly investigated in [9],
where microstructural modification improved the wear resistance of the studied steels and
maintained corrosion resistance.

These innovative engineering techniques are generally qualitative in nature, and based
on their applications, it is important to predict the remaining lifetime of the components
when they are applied.
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