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Abstract 

 
Refractory metals (Zr, Nb, Hf, Mo, Ta, W, Re, V, etc.) are elements 
with high melting points and hardness, making them attractive for 
extreme environment applications. Refractory metals are receiving 
renewed interest for high temperature radiation environments, 
such as those in future advanced nuclear reactors and nuclear 
fusion reactors. Tungsten (W), for example, is likely to be used as a 
plasma-facing component in future nuclear fusion reactors for its 
high melting point and good thermal conductivity. However, issues 
persist regarding its brittle nature, fabricability of complex 
geometries, and fundamental questions of radiation damage in 
novel refractory alloys. This talk will discuss recent work in the 
CHARISMA Lab at UNM deciphering structure-processing 
relations regarding alloying and advanced manufacturing 
techniques to enhance properties and ion irradiation effects in 
complex refractory alloys and composites. We will highlight 
irradiation-induced damage in additively-manufactured tungsten-
based composites and refractory compositionally complex alloys 
(CCAs), with a focus on the insights gleaned from electron 
microscopy and in situ materials characterization. We will also 
highlight the impacts of in situ ion irradiation compared to ex situ 
irradiation and the importance of understanding the holistic 
environments of both experimental conditions.  
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