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The study of materials under high-pressure conditions is essential not
only for industrial activities but also for geological and astronomi-
cal applications. We consider iron and iron-carbon alloys showing a
pressure induced phase transformation from the bcc to the hexagonal
close-packed phase at around 13 GPa depending on the carbon con-
tent. We study compression waves in polycrystalline Fe and Fe-C using
interatomic potentials that faithfully incorporate this phase transition

at the desired equilibrium pressure.
Our simulations show that the phase transformation is preceded by

plastic activity, leading to the so-called 3-wave structure: An elastic
compression wave is followed by a plastic wave, which then leads to a
phase-transformation front. We investigate the interplay of defects in
bcc with the transformation process. These defects also influence the
fracture (spallation) of the shocked iron samples.

Recently, we extended our results to high-entropy alloys (HEAs) that
consist of equiatomic mixtures of five or more elements and are attract-
ing increasing interest due to their promising material properties. We
studied shock-induced spallation in HEAs and found exceptionally high
spall strengths that are beneficial for high strain-rate applications.
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