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Abstract

Yttrium hydride (YHx) exhibits excellent neutron moderating capability and thermal stability, giving it broad
application prospects in high-temperature reactors. However, the inherent brittleness of metal hydrides, along
with cracking induced by hydrogen-induced phase transformation during the hydrogen absorption process,
poses challenges to the fabrication of crack-free yttrium hydride. Microalloying is an effective approach to
mitigate hydrogen-induced cracking. In this study, first-principles calculations were employed to systemat-
ically investigate hydrogen diffusion behavior, hydrogen-induced phase transformation, and pressure—com-
position—temperature (PCT) curves in yttrium-based alloys. The results show that microalloying increases
the diffusion coefficient of hydrogen in the yttrium-based alloy, while low-concentration doping does not
hinder the phase transformation of YHx along the {0001}HCP/{111}FCC path. Moreover, this study accurately
describes the PCT curves of yttrium and yttrium-based alloys using a purely computational approach.
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