
Introduction: In order to satisfy more demanding efficiency requirements and to achieve better environmental and economic performance, the modern 
power generation industry requires a continuous process of improvement. New materials able to outperform present ones in safety, mechanical 

properties and service temperature are a continuous need in this process. In the past, the process of designing a new material was mostly heuristic, 
requiring repeated experimental trial and error, but the accuracy of current scientific knowledge in thermodynamics and transformation kinetics 

enables us to design successful new alloys using minimal empirical feedback. The design process is, however, still somewhat iterative, each stage leading 
to a more refined definition of the final alloy. The difference from the traditional approach is that most of the process is performed theoretically or 

computationally, involving the production of only a few essential trial casts to verify the suitability of the product material. The work presented here 
pretends to demonstrate the feasibility and strength of the present method.
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Conclusions:The work presented here is a case study on how the current accuracy of thermodynamic and kinetic calculations allow new 
alloys to be designed to respond to demanding operating conditions, while avoiding most of the experimental trial and error needed in the 

past. Software tools based on the CALPHAD method and various kinetic models are available, allowing the prediction not only of the 
feasibility of a target microstructure but also of its evolution during various heat treatments. 

In the present study a new reduced activation ferritic/martensitic alloy has been designed that should be able to sustain service 
temperatures of 650°C. This alloy has been cast and treated and is being characterised microstructurally and in terms of mechanical 

properties.
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