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Moga guceprariii:
Koy TeMaTHYHUX PYOPHK:

Tema guceprauii:
1. MexaHnivHi BmactuBocTi Ta ¢azosi nepexonu B Tin+1Cn MakceHax i MeTajieBUX HAHOMATepiaiax i gieto

30BHILIHBOTO BILIMBY Aedopmallii Ta TemnepaTypu

2. Mechanical proiperties and phase transitions in Tin+1Cn MXenes and metallic nanomaterials under influence of

external strain and temperature

Pedepar:

1. Inceprauiiina po60Ta IpUCBsIYeHa BCTAHOBJIEHHIO 3aKOHOMIPHOCTE CTPYKTYPHUX 3MiH Ta (pazoBUX
[IEPETBOPEHD Y IBOBUMIPHMX CUCTEMAX Ta METAJIEBAX HaHOMATepialax Mif pi3HMM TUIIOM 30BHIIIHLOI [ii, a TAKOX
3B'SI3Ky LIMX [1IEPETBOPEHb 3 (Pi3NYHMMU BJIACTUBOCTSIMU IOCTiIKyBaHUX crucTeM. OCHOBHUM pPe3yJIbTATOM POOOTH €
3aIIPOIIOHOBAHA KOHIEIILis JOCTiIKeHHS HAaHOMaTepiaJliB, 0 6a3yeThCsl HA METOAaX KJIACUYHOI MOJIEKYJIISIPHO]
IVHaMiKU Ta TEOPEeTUYHOI Qi3uKH, siKa OyJsia 3aCTOCOBaHa [1JIs1 PO3paxyHKy e(PeKTUBHUX MEXaHIUHMX [TapaMeTpiB Ta
ONMCaHHI IOBEiHKY IBOBUMipHUX KapOilliB TUTaHY Ta iHIIMX HU3bKOPO3MIPHUX CUCTEM IIifj [Ii€l0 30BHIIIHBOTO
BIJIMBY. JI7151 BOCHiIKEHHS MeXaHIYHUX BJIACTUBOCTEY IBOBMMIPHUX KapbiniB Tutany Tin+1Cn 6ysa peasnizoBaHa

TEeOpeTHUYHa MOJIeJIb, B SIKii1 JJIsl OTIMCAHHS B3aeEMO/Ii MK aToMaMu B IOCTIiIKyBaHUX 3pa3Kax O0yB BUKOPUCTaHUM



KOMOIHOBaHMII MDKaTOMHUH NTOTeHI{as. Y paMKax po3po6eHoi MeTOAUKY OCiIKeHO noBeiHky Tin+1Cn
MakceHiB Iin gieio nedopmarliii po3TArHeHHs Ta 3rMHAHHS, ONIMCAaHO AMHAMIKy pyHHYBaHHS 3pa3kiB Ta pO3pax0BaHO
eeKTUBHI MexaHiuHi napameTpu. [JocaigKeHO MOKIMBICT MEXaHIYHOrO po3iapyBaHHs HaHouaMiHaty Ti2AIC 3
yTBOpeHHsIM (pparmeHTy gsosumipHoro Ti2C. [IpoananizoBaHo TemeparypHy crabinbHicTh Tin+1Cn MakceHiB Ta
BU3HAYEH] ZjianasoHu TeMnepaTyp, B SIKUX AOCJIiIKYBaHi 3pa3ku 30epiraioTb CBOIO ABOBUMipHY OyAOBY. JloCiIKeHO
MeXaHiyHi Ta TepMOAMHAMIUHI BJIACTUBOCTI METaJIeBUX HAHOYACTUHOK 3i CTPYKTYPOIO «S1IpO-000JI0HKA», & TAKOX

OIINMCaHO B33€MOILiIO METAJIEBUX HAHOYACTUHOK 3 [TIOBEPXHEIO Ti2C makceHa.

2. The thesis is devoted to the determination and description of structural changes and phase transitions in two-
dimensional systems and metallic nanomaterials under different types of external influence, and connections of
such transformations with the physical properties of the studied systems. The main result of the work is the
proposed concept for nanomaterials research, which is based on the methods of classical molecular dynamics
simulations and theoretical physics, that was used to calculate effective mechanical parameters and describe the
behavior of two-dimensional titanium carbides and other low-dimensional systems under external influence. To
study the mechanical properties of two-dimensional titanium carbides Tin+1Cn, a theoretical model based on a
combination of interatomic potentials for classical molecular dynamics simulations was proposed. Within the
developed technique, the behavior of Tin+1Cn mxenes under external tensile and bending strain was investigated,
the failure dynamics of the studied samples was described, and effective mechanical parameters were calculated.
The possibility of mechanical exfoliation of Ti2AlC nanolaminate with the formation of a two-dimensional Ti2C
fragment was investigated. The temperature stability of Tin+1Cn mxenes was studied and the temperature ranges
in which the studied samples retain their two-dimensional structure are determined. The mechanical and
thermodynamic properties of metal nanoparticles with core@shell structure have been studied. The interaction of
metal nanoparticles with the surface of two-dimensional Ti2C surface is also described.
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