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Chromia- and alumina-scale-forming alloys, together with zirconium and titanium

alloys, play an important role in several critical industrial sectors, in particular those

of transport and energy. Applications include turbines, SOFC, fossil-fuel or nuclear

power plants. The best understanding of key phenomena occurring at high

temperature under aggressive environments requires the use of advanced charac-

terization techniques, some of which can be coupled or implemented in situ, like

high-resolution microscopy, Tof–Sims and XPS. This strategy has proven to be very

successful at several length scales (from macro to micro) and concern all locations:

scale surface, scale, interfaces, metallic substrate. In addition, several key structural

and chemical properties can be studied, like the presence of light elements in the

metallic substrate using scanning microwave microscopy), grain orientations using

new TEM-based mapping techniques or semiconducting properties with

photoelectrochemistry.

A large range of phenomena can then be observed and assessed based on high-

resolution growth kinetics (up to a few nm), surface topography, scale morphology,

grain orientation and the transport at their boundaries, but also mechanical-related

phenomena associated with scale spallation, delamination, formation of microc-

racks, etc.
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The following key papers stem from presentations that were given at the 9th

international conference on High Temperature Corrosion and Protection of

Materials (HTCPM2016), which was held at Les Embiez Island, France, on the

15–20th of May 2016.
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