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Mechanism of radiation-induced precipitation in W-based alloys
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Because radiation-induced precipitation ﬁhenomena in tungsten alloys, which
are applied to nuclear fusion materials, lead to a decrease in the ductility of the material, it is
important to model them appropriately. In this research, as a result of first principles calculation
and kinetic Monte Carlo analyses, we found that interstitial atoms of the alloy element generated
by irradiation form a mixed-dumbbell with a tungsten atom, and the mixed-dumbbell has a 3D motion.
Recombination of the mixed-dumbbell to another alloy element accompanying vacancies resulted in the
simultaneous occurrence of radiation-induced precipitation and suppression of swelling. This result
is consistent with the previous experimental results. In addition, it was found that mixed dumbbells

are formed also for solute elements of titanium, vanadium and chromium, and it is expected that the
irradiation effect is suppressed with these alloying elements.
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