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Over the past ten years, new methodologies have emerged that have markedly accel-
erated the development of new alloys. In particular, the utilisation of rapid high-
throughput techniques and novel numerical alloy design approaches now enables the 
development of alloys with multiple optimised characteristics for a specific appli-
cation. These characteristics may concern thermomechanical properties (such as 
strength and creep resistance), or other properties (such as density or cost), and may 
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also relate to the ability of the alloy to achieve good behaviour in a corrosive envi-
ronment at high temperature. In this context, the emergence of high-entropy alloys 
(HEAs) and concentrated complex alloys (CCAs), comprising four to six concen-
trated elements, has led to the emergence of new fields of research. However, in this 
new paradigm of ‘combinatorial metallurgy’, there is also an increased scope for 
innovation in the case of ‘conventional’ steels or nickel-based alloys or light alloys, 
since they may contain an even greater number of alloying elements.

This issue presents a few of studies in this area, including an article focusing on 
the development of a rapid methodology for characterising the high-temperature 
oxidation properties of alloys. Another article explores the effect of Si on the oxida-
tion behaviour of new grades of titanium alloys, while an additional paper presents a 
review on studies on high-temperature oxidation of additively manufactured HEAs.

The following papers are contributions from the ‘Oxidation of Novel Metal-
lic Materials (Intermetallics, MMCs, HEAs…)’ session of the 11th International 
Conference on High-Temperature Corrosion and Protection of Materials (HTCPM 
2024), held at Les Embiez Island, France, on 9–14 June 2024.
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