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A laser ultrasonics-based approach for rapid screening of high entropy alloys
Initiative: Advanced Materials & Manufacturing for Extreme Environments

Amey Khanolkar'§, Subhashish Meher? Dennis S. Tucker’, Austin C. Matthews', J. Wesley Jones’, David H. Hurley’

High Entropy Alloys (HEAs)
% ":l ‘ %

'Energy & Environment Science and Technology Directorate, “Nuclear Science and Technology Directorate

[he laser ultrasonics technique monitors
microstructure changes and aids in rapidly screening
the vast composition space of High Entropy Alloys

Integrated Machine Learning + High
Throughput Combinatorial Approach for
Accelerated Alloy Development

»  Composed of nearly equal parts of
several primary base metals

» Unconventional compositions and

chemical structures hold g .iem — /‘\

promise for achieving unprecedented Ultrasonic strain wave generated via thermoelastic expansion Tl 4 |

combinations of mechanical properties Machine learning combinatorial epermentl
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HEAs: Structural Materials for
Extreme Environments
> High mechanical strength * Fossil energy
at elevated temperature  + Nuclear energy (advanced

* Corrosion resistance ‘ fission & fusion reactors) U|tl'aSOHiC Scatterin 9 Grain GTOWth

- Radiation resistance  Concentrated solar power
plants
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The challenge with HEAs: Vast
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e compositional space for exploration
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Excitation fiber ~ Detection fiber Insertion of laser ultrasonic capsule in the test position at TREAT
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Schley, R. S., Hua, Z., & Hurley, D. H. (2019). (No. INL/EXT-19-53123-Rev000).

characterization tools needed
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