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Abstract: Computational tools for materials discovery and design have in the past decade
been extensively developed to study a wide range of properties. This talk will focus on
two examples of such use cases. In the first example, we will show our recent results on
the integration between thermodynamic calculations, first-principles modeling, machine
learning, and experimental validation of mechanical properties and oxidation resistance
in refractory complex, concentrated alloys (RCCAs). We will present a new machine
learning for accelerated materials discovery (ML-AMD) framework that utilizes multi-
fidelity and multi-cost experiments with physics-based modeling. New semi-high-
throughput methods for characterizing hardness and oxidation resistance will be
presented, and methods for implementing high-throughput simulations into the ML-
AMD framework will be expounded. Promising alloys will be identified, and strategies for
improving the oxidation resistance of RCCAs will be discussed. In the second example,
we show how calculation of the generalized stacking fault energy (GSFE) surface can be
used to predict deformation in a novel -Ni2(Cr,Mo,W)-strengthened superalloy, Haynes®
244®. Owing to its lower symmetry, the  phase presents itself as 6 different orientation
variants coherently embedded in the  disordered FCC matrix and exhibits two close-
packed planes and three unique deformation pathways. We show that the combination
of these characteristics leads to the formation of microtwins at temperatures and strain
rates ranging from 23 – 760 ºC and 10-3 – 10-9 s-1, respectively. These results suggest that
new structural alloys could be designed with unique precipitates that enable favorable
deformation mechanisms for improved ductility and work hardening over a wide range
of temperatures.
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