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Abstract: Transitional metal carbides comprise a class of ultrahigh-melting-temperature materials that 
can form a myriad of microstructures depending upon the carbide type and phase fraction. 
Consequently, they exhibit a range of mechanical responses. For example, a high fraction of the zeta-
phase tantalum carbide promotes a fracture toughness that places it into the “steel ceramic” category. In 
other cases, these carbides reveal an anomalous increase in hardness with decreasing carbon content in 
some, but not all, rock salt carbide structures. This seminar will address the underlying phase stability 
behavior in these unique carbides, how crystallography controls microstructure, their phase-dependent 
deformation mechanisms, and how the microscale connection between phase and mechanisms regulates 
mechanical performance. Distinct means for mechanical testing, including pseudo-single crystal fracture 
testing and non-contact thermal mechanical loading upwards of 3000 °C, will also be addressed.   
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