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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 29.19.03

Tema guceprauii:
1. Teopist pa3oBux NepeTBOPEHD Y HEYNOPSAKOBAHUX CIIJIaBaX 3aMillleHHs I1ifi OIPOMiHEHHSIM

2. Theory of phase transformations in disordered substitutional alloys under irradiation

Pedepar:

1. B pucepTauii TEOpETUYHO AOCIIIPKYIOThCS KIHETHKA (PA30BUX IIEPETBOPEHB i CTA0INBHICTD (a3 y
HEeYTOPSIKOBaHMX CIJIaBaX 3aMillleHHS IIif onpoMiHeHHSIM. Po3po6ieHo MeTo, o6yAoBY pafianiitHo-
MozaudikoBaHUX (a3oBUX Jliarpam 3 ypaxyBaHHSIM OCHOBHUX MexaHi3MiB BTpaTu (azoBoi cTabinbHOCTI (pafialiiiHo-
iHIyKOBaHa cerperatlis i KackajgHe po3ylopsiIKyBaHHS BUAiNeHb). [IokasaHo, 110 B 3aJI€5KHOCTI BiJ] HAIIPSIMKY
cerperatlii TOMIIIKY (0O CTOKiB Ae(eKTiB ab0 Bif HUX) i TUIly OMPOMIHEHHS iCHYy€ YOTUPHU TUIIM JAiarpaMm 3 pi3HOIO
tomnoJorieto. Po3paxoBaHni pamianiiiHo-moaudikoBani ¢a3osi giarpamu mogenbHux cragiB Ni-Si, Ni-Al, Al-Zn i
ciaBy Zr-Nb. Po3po6s1eHo HOBUI YKCesIbHUI METO, 1J151 MOJIe/IIOBaHHS KiHETUKY 3apOyKEHHS i €BOJIOLi]
aHcambJ110 BUAiIeHb HOBOI (pa3u. JJOCiI>KeHO eBOJIOL0 3MillIaHO] CYKYITHOCTI KOT€PEHTHUX, HalliBKOTEPEHTHUX i
HEKOT€PEHTHUX BUIJIEHD | 3HAIAEHI YMOBHU, KOJIY B CIIJIABI, 1110 ONIPOMIHIOETLCS, YTBOPIOETLCA KBa3iCTaliOHapHUN

PO3II0Zis HalliBKOrepeHTHUX BuiseHb. BuByeHo BruB retrepodasnux Qiykryaniil Ha KiHeTuky nudysiiiHo-



JIIMITOBaHOTO PO3May MePECUYEHUX TBEPAUX PO3YUHIB B TEPMIYHUX YMOBAX i Mif, onpomiHeHHAM. [IpoBeneHo
MOJeJIIOBaHHS KiHETUKY PO3Majly B CIJIaBax i3 CuyibHUMU retepodazHumu QIyKTyalissMu i IoKa3aHo, 110
rerepoda3sHi QuyKTyalii CIIOBiIbHIOIOTh TOMOT€HHE 3apOJPKEHHS HaBiTh Y CUJIBHO I€PECUYEHUX TBEPIUX PO3YMHAX.

JocnigKeHo BIUIUB BUMiJIEHb APYTMX (a3 Ha picT BaKaHCIMHUX [1OP y MaTepiaax, o OIPOMiHIOIOTHCSL.

2. The kinetics of phase transformations and phase stability in substitution random alloys under irradiation are
considered theoretically. The method is developed to construct radiation-modified phase diagrams taking into
account the major mechanisms of phase stability loss (radiation-induced segregation and cascade disorder-
dissolution of precipitates). It is shown that there exist four types of diagrams with different topology, depending
on the irradiation type and the direction of segregation of solute atoms (to defect sinks or away from them).
Radiation-modified phase diagrams of model alloys Ni-Si, Ni-Al, Al-Zn and Zr-Nb are calculated. A new numerical
method is developed for simulation of precipitate ensemble evolution, i.e. the nucleation, the transient stage and
the coarsening stage (Ostwald ripening). Evolution of a mixed population of coherent, semicoherent and
incoherent precipitates in irradiated alloys is studied. It is shown that under certain conditions in irradiated alloys
a quasistationary size distribution of semicoherent precipitates forms. The effect of heterophase fluctuations on
kinetics of diffusion-limited decomposition of supersaturated solid solutions under thermal conditions and under
irradiation is studied. Simulations of precipitation kinetics in alloys with strong heterophase fluctuations are
carried out, which show that heterophase fluctuations slow down the homogeneous nucleation even in highly
supersaturated solid solutions. The effect of second phase precipitates on the growth of vacancy voids in
irradiated materials is studied.
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