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The topic of water vapor effects is currently quite common in international meetings

on the high temperature oxidation of metals and alloys. But one should keep in mind

that this was not always the case. Twenty years ago, the high-temperature oxidation

community was not entirely convinced of the water vapor’s significance. But in the

early 1990s, it became clear from both the field and laboratory-scale experiments

that steam can often have a detrimental effect on scaling behavior. It is now well

established that the presence of water vapor can strongly influence the growth

kinetics as well as the morphology and/or the mechanical properties of thermally-

formed oxide scales. With regard to oxidation kinetics, the formation of volatile

hydroxides (e.g., Cr(OH)3) can play a highly influential role even down to relatively

low reaction temperatures.

The papers presented in this topical issue cover a large number of materials (e.g.,
carbon, ferritic, austenitic and martensitic steels, ODS alloys, nickel-based super

alloys, and Zr alloys) and industrials applications (e.g., nuclear and conventional

fossil power plants, SOFC and high temperature electrolysis) focused on important

applications such as energy production. Moreover, several papers in this issue are

primarily concerned with advancing current fundamental understanding of the

general mechanisms governing the water vapor effect.
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The following key papers stem from presentations that were given at the 8th

international conference on High Temperature Corrosion and Protection of

Materials (HTCPM 2012), which was held at Les Embiez Island, France, on the

20–25th of May 2012.
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