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®A30BA CTABLIBHICTb COEPUYHUX HAHOYACTHHOK 3AJIIBA
a3 PAITAONIMHUM HACUYEHHSAM BAKAHCISIMHA

3anponoHOBaHO HOBHH TEPMOIMHAMIYHHUA MiAXiA A0 (a30BOi cTabLIBPHOCTI HAHOPO3MIPHOTO MaTepialy Imif Hi€io
OIIPOMIHEHHS 3 YpaxyBaHHSIM BiUIbHOI eHeprii ['i00ca (a30yTBOpeHHs Ta 3apopKeHHs1 HOBOI (ha3u. BuzHayeHo BIUIMB
JIMCIIEPCHOCTI MIOPOILKY Ta HACUUEHHSI BaKaHCIIMH Ha pajialiiiHy CTIHKICTb i ()a30Bi 3MiHU CEPUUHNX HAHOUACTHHOK
3aji3a NpU ONpoMiHEeHHi. Y poOOTi MoKa3aHO MOXKJIMBICTH pajialiiHO-iHAyKOBaHOTro o-F& — y-Fe momimopdnoro
nepexoy, a TAKOK BU3HAYCHO 30HU PajialliifHOl CTa0LIbHOCTI HAHOYACTHHOK 3aitiza. [loka3aHo, 110 KOHKYPEHIIIS MiX
€HEepri€ro HaKOMMYEHUX BaKaHCiH y 4YacTHHIN, 00’ €MHOIO eHepriero (Pa30BOro NMepeTBOPEHHS Ta IIOBEPXHEBOIO EHEPTIEI0
YaCTHHKY BiINOBiAa€ 3a creludiyHy MOBEIIHKY OIIPOMIHEHOTO HAHOKPUCTAIIYHOTO 3ai3a.

Kniouosi cnosa: onpoMiHeHHs, pajdianiiiHa CTaOUIBHICTh, HACHYCHHS BaKaHCISIMH, HAHOYACTUHKA 3aji3a, (ha3oBHid
mepexia, TepMoanHaMika, enepris [i60ca.
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PHASE STABILITY OF SPHERICAL FERRUM NANOPARTICLES
UNDER RADIATION SATURATION WITH VACANCIES

A new thermodynamic approach for phase stability of a nanoscale material under irradiation taking into account
Gibbs free energy of phase formation and nucleation is proposed. The influence of powder dispersion and vacancy
saturation on the radiation stability and phase changes of spherical Ferrum nanoparticles during irradiation is
determined. The paper shows the possibility of a radiation-induced o-Fe — y-Fe polymorphic transition, and also
defines the radiation stability zones of Ferrum nanoparticles. It is shown that the competition between the energy of the
accumulated vacancies in the particle, the bulk energy of the phase transformation, and the surface energy of the
particle is responsible for the specific behavior of irradiated nanocrystalline Ferrum.

Keywords: irradiation, radiation stability, vacancy saturation, Ferrum nanoparticle, phase transition, thermo-
dynamics, Gibbs energy.
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