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1. Kinetuka da3zoHHMX AedeKTiB Ta pagianiiHIX MOIIKOKeHb B KBa3iKpUCTANIax
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Pedepar:

1. Y nuceprauiiiHiil po60Ti 3aIpONIOHOBAHO TEOPETUYHUI METO, 3HAXOAKEHHS PyXJIMBOCTI AUCJIOKALLil B
KBa3iKpUCTaJli 3 BUKOPUCTAHHSIM OCHOBHUX CIIiBBiIHOIIEHb TEPMOAMHAMIKH i riIpoMHAMIKK Ta OCOOJINBOCTEN
CTPYKTYpH KBa3ikpucTasa, HasBHOCTI BaKaHCiil i pa3oHiB. 3HailleHO BUpa3u [Jisl PyXJIMBOCTI IUCJIOKallill B
iKocaepMYHOMY KBa3iKpPUCTaJli 3 ypaxyBaHHSIM [1€PEPO3INOIiNy KOHLEHTpAllii BAKaHCIN Ta HEIIPY>KHUX
IIEPETBOPEHb, MOB'SI3aHUX 3 (pa3oHHUMU Aedopmanismu. CaMONoLi6HUI PO3B'SI30K PiBHSIHb JUHAMIKY MOJIIB
3MileHp AucsoKanii B KBa3ikpuCTasli LO3BOJIMB 3HAUTH Oe3rocepeiHi BUpasuy JJ1s1 BHECKIB IIPYXHUX AedopMalliil,
B'SI3KOTO IIJIMHY, (a30HHUX AedeKTiB, B3aeMOlii IPY>KHUX MOJIIB 3 JUjaTalisIM1, BUKJIMKaHUMU BakaHcissMu. Ha
OCHOBI BiJOMMX MEXaHi3MiB pafiallilHOro pO3IyXaHHS KPUCTAJIiB ONMCaHi MOJeJli 1IbOTO ABUILA B KBa3iKpHCTasax.
CdopMys1bOBaHO CUCTEMY PiBHSHB 06ajlaHCy [1J1s BJIACHUX TOYKOBUX i ¢pa3oHHUX nedekTiB. [IokazaHo, o MBUIKICTb

PO3IyxaHHs KBa3iKPUCTAJIiB € MEHIIOIO, HiXK IIBUJIKICTb PO3ITyXaHHS KPUCTaiB. YNCETbHUMU METOLAMU 3HANUIEHO



€(EeKTUBHICTb MTOTJIMHAHHS TOYKOBUX e(EKTiB JUCIOKALINHOIO NIETIEI0 3 KOMIVIEMEHTAPHUM KijbLieM (pa30HHUAX
medexkris. [TokazaHo, mo $a3oHN CYyTTEBO 3MEHIIYIOTh ITpedepeHLiabHe MOTJIMHAHHS Mi’KBY3JI0BUX aTOMIB
IUCJIOKaLi€l0, BHACITOK YOro KBa3iKpUCTali4YHi MaTepiany MOBUHHI MaTy MiABUIIEHY CTIMKICTb LO BaKAHCIHOTO
posnyxaHHs. Pa3oHHi gedeKTH po3risgalTbCs B MOJIesli He30DKHUX BY3JIiB B IUIOMIMHI 3CYBY HENEPiOAMYHO]
cTpykTypu. [lokasaHo, mo (pa3oHu iCTOTHO 3HMXKYIOTb IpeepeHC AUCI0KALLil 0 MDKBY3/10BUX aTOMIB. Tomy
OUiKyeTbCsl, 1110 KBa3iKpUCTaliYHi MaTepiany OyIyTh IPOSIBIISLTH MiBULLLEHNI OIlip BaKaHCIIHOMY pO3IIyXaHHIO.

2. A theoretical method of finding dislocation mobility in quasicrystals is proposed in the thesis using basic
relations of thermodynamics and hydrodynamics and taking into account peculiarities of quasicrystal structure,
the presence of vacancies and phasons. The expressions for dislocation mobility in an icosahedral quasicrystal are
found taking into account the redistribution of vacancy concentration and inelastic transformations related to
phason deformations. Direct expressions for the contributions of elastic deformations, viscous flow, phason
defects, and the interaction of elastic fields with vacancy-induced dilatation are found using the self-similar
solution of equations of dislocation displacement field dynamics in a quasicrystal. Based on the known mechanisms
of radiation swelling of crystals, models of this phenomenon in quasicrystals are described. A system of rate
equations for intrinsic point and phason defects is formulated. It is shown that the swelling rate of quasicrystals is
lower than the swelling rate of crystals. The capture efficiency of point defects by a dislocation loop with a
complementary ring of phason defects is found by numerical methods. It is shown that phasons notably reduce the
dislocation bias to interstitial atoms, hence quasicrystalline materials are expected to have an increased resistance
to vacancy swelling. Phason defects are considered in the model of non-coincident sites in the shear layer of a
non-periodic structure. It is shown that phasons significantly reduce the dislocation bias to interstitial atoms.
Therefore, quasicrystalline materials are expected to exhibit increased resistance to vacancy swelling.
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