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Pegepar

JlunimomHuas pabota, 57 ctp., 3 riaBsl, 44 puc., 4 Taba, 25 HCTOYHHUKOB.

BJIUAHUE OBJIYUEHUA HWOHAMU TEJIMA W KPUIITOHA HA
®A30BBII COCTAB, MUKPOCTPYKTYPY ITOBEPXHOCTHA n
OUSNYECKUE CBOMCTBA BAHAJIVMEBBIX n HUKEJIEBbBIX
BBICOKODHTPOIITMIHBIX CITJIABOB

B kauectBe 00BekTOB Hcmonb3oBaauchk oOpasiel ['T[K-crmmaBoB CoCrFeNi,
CoCrFeMnNi u OIIK-cmaBa NbTaTiV, H3roToBI€HHOrO METOAOM AYroBOM
miaBku B Ilekunckom Texuonormyeckom Wuctutyre (Kurtaiickas Haponnas
PecnyOinuka).

[enbto paboThl OBLIO BBISIBICHHUE 3aKOHOMEPHOCTEH MEXIYy TEOPETUUECKUMU
3HAYEHUSIMU TUCTOPCUM PELIETKH CIUIABOB, TUIA UX PEUICTKU U BIUSHUEM MOHHOIO
00NydeHUsl Ha MUKPOCTPYKTYPY, (ha30BbIil COCTaB U CBOWMCTBA CILJIABOB.

Jlist BBIOOpaA peskuma 00IydeHHs MPOBOAUIOCH MOACTUPOBAHUE MTOBPEIKICHUS
MaTrepualia B MPOrPaMMHOM MAKETE SRIM-2013. O6nyueHue
HU3KO3HEpreTnueckuMu nonamu He u Kr nmpons3Boauinock Ha HOHHOM yCKOPHUTEIE
JI1-60 B AcrtanunckoM dunuane Wuctutyta saepHoit ¢usuku PecnyOnuku
Kazaxctan. HWcxomuele u oOnydeHHBbIE O0Opa3lbl HCCIEIOBAIUCH METOAaMU
PEHTTEHOCTPYKTYPHOTO aHAJIN3a U PACTPOBOM SJIEKTPOHHOW MHUKPOCKOMIHUU, TAKKE
ObUIM MPOU3BEJACHBI pacyeT BEJIUYMHBI JUCTOPCUU B CIJIaBaX M H3MEPEHHUE HUX
MMOBEPXHOCTHOTO 3JIEKTPUUYECKOTO CONMPOTHUBIICHHUS.

VY CTaHOBJIEHO, YTO I CIUIABOB C OJJMHAKOBBIM THIIOM PELIETKH YBEIWYCHUE
JUACTOPCUN TIOJIOKUTEIIBHO CKa3blBACTCSA HA PAaJIMAllMOHHOW CTOMKOCTH, a TaKXKe,
YTO BBICOKOAHTponuiHbie cruiaBbl ¢ OIIK-pemeTkoii NOKa3pIBalOT OOJIBIIYIO
MOABUXKHOCTh Je()EKTOB U OOJIBIIYIO PaJUANMOHHYI0 CTOMKOCTh B CPAaBHEHUHU CO
crutaamu ¢ ['T[K-pemerkoit mnpu  OTCYTCTBUHM  OOJNBIIMX  KOHIIEHTpAIUI
BHEJPEHHBIX TPUMECEMN.



Pa¢gepar

Jeimiomuas mparna, 57 crap., 3 rinassl, 44 main., 4 Tadj, 25 KpbIHIII.

VIIIBIY ATIPAMSHEHHS IOHAMI T'EJIII 1 KPBIIITOHY HA ®A3ABBI
CKJIAJI, MIKPACTPYKTYPY IABEPXHI 1 ®I3IYHBISA VIIACIIBACIII
BAHAJIBIEBBIX 1 HIKEJIEBBIX BEICOKADHTPAIIIMHBIX CIITTABAY

VYV skacui ab'ektay BbikapeicToyBamics V3opel ['I[K-crmaBay CoCrFeNi,
CoCrFeMnNi 1 OLIK-crinaBy NbTaTiV, BbipaOiieHbIX MeTajaM JyraBod miayki y
[lexinckim TrxnanariunsiM [HeThITY1IE (KiTalickas Haponnas Pacmy6mika).

Mbraii mpaipl ObUIO BBISIYJIGHHE 3aKaHaMEpHACUAY MHaMiDK TIap3ThIYHBIMI
3HAQUZHHIMI JIBICTOpPCil palllOTKI CIUIaBay, THIMY 1X PAIIOTKI 1 YruibiBam 1€HHAra
anpaMsHEHHSI Ha MIKpacTpYyKTypy, (pa3zaBbl ckiaj 1 yaacuiBacii CrijiaBay.

i BeiOapy  poXKbIMy — anpaMeHbBAHHS — NpaBOA3LIACA — MaJdJisiBaHHE
MAIIKO/PKaHHS MaT3pbisily Y nparpamHbiM mnakene SRIM-2013. AnpameHbBaHHE
Hi3kasHepreThluHbIX 1€Hami He 1 Kr mpaBoj3inacs Ha i€HHbIM nackapanbHiky [L1-
60 y AcraninckiMm ¢Qurisime IHcthiTyTa sigzepHail ¢iziki Pacmy6miki Kazaxcrah.
3bIXOAHBIS 1 allpaMEeHEHbIST Y30l JacieaBajiics MeTajaMi pIHTTeHACTPYKTypHara
aHai3y 1 pacTpaBail 3JIEKTPOHHANl MiKpackarii, Takcama ObUIl 3pOO0JIEHBI pa3iiK
BEJIYBIHI JBICTOpPCil ¥ CIlaBax 1 BBIMSApAHHE 1X MaBApXOyHara 3JeKTpbluHAra
CyTIpaIliBy.

VYcransBana, mTo A CIuiaBay 3 aJHOJIbKABBIM ThIMIAM PAIIOTKI MaBEIIYIHHE
IBICTOPCIN JaflaTHa andiBaelllla Ha pajblslbliiHall ycTolIIBacIl, a Takcama, IIITO
BbICOKadHTpariiiHbie cruiaBbl 3 OLIK-pamoTkaid nmaka3BarIib OOJBIIYI0 PyXOMacIlb
madexTay 1 OONBIIYI0 PaAbIALBIAHYIO YCTOWIIBACh Y MapayHaHHI ca cIulaBami 3
I'IK-pamoTkaii npel aACyTHACI{I BSUTIKIX KaHIPHTPAIbII YKapaHEHBIX MPbIMEIIIAK.



Abstract

Thesis, 57 pages, 3 chapters, 44 figures, 4 tables, 25 sources.

INFLUENCE OF HELIUM AND CRYPTON ION IRRADIATION ON THE
PHASE COMPOSITION, SURFACE MICROSTRUCTURE AND PHYSICAL
PROPERTIES OF VANADIUM AND NICKEL HIGH-ENTROPIC ALLOYS

The objects used were samples of fcc alloys CoCrFeNi, CoCrFeMnNi, and bcc
alloy NbTaTiV, manufactured by arc melting at the Beijing Institute of Technology
(China).

The aim of the work was to reveal the regularities between the theoretical
values of the lattice distortions of alloys, the type of their lattice and the effect of
ion irradiation on the microstructure, phase composition and properties of alloys.

For irradiation mode selection, the damage of material was simulated with
SRIM-2013 software. Irradiation with low-energy He and Kr ions was carried out at
the DC-60 ion accelerator in the Astana branch of the Institute of Nuclear Physics of
the Republic of Kazakhstan. The initial and irradiated samples were investigated by
X-ray diffraction analysis and scanning electron microscopy, and the distortions in
the alloys were calculated and their surface electrical resistance was measured.

It was found out that for alloys with the same type of lattice, an increase in
distortions has a positive effect on radiation resistance, and also that high-entropy
alloys with bcc lattice show a greater mobility of defects and a greater radiation
resistance in comparison with alloys with fcc lattice in the absence of high
concentrations of embedded impurities.



