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Pedepar

Junnomnuas padora 42 crpaHuil, 19 pucyHkoB, 3 Tabnunbl, 22 HCTOUHHUKOR.

CTPYKTYPHO-OA3OBBIE M3MEHEHUWU A B AMOPOHBIX
METAJUIMHYECKHX CINUIABAX HA OCHOBE IHPKOHHWA, OBJIYUEHHBIX
MOHAMHW T'EJTUA U KPHITTOHA.

Hcxoanbie 00paszipl OpeACTaBIsIn codoil amopdpuble Gonbru cuctem Zr-Fe, Zr-
Ti-Ni-Cu, Zr-Ti ¢ coaepkaHweM UMPKOHUA OT 35 1o 90 ar. %, koTopble OblIM
[OJIY 4eHbl METOI0M CBEPXOBICTPOM 3aKANKK W3 PACILIaBa B BUAES NCHT TOIIMHON 30-
60 MKM.

[TonyueHHble cnnaBbl NOABEPrAUCch obnyueHuo HoHaMu He (40 xaB) nozoil no
7+10"7 ¢cm?. Dy ke obpasua nocne 00NyUYeHUs reNleM JONOIHATENLHO 001y aIiCh
Kr (145 M>3B) nosoii 10 1x10" cm™ (BBICOKODHEPrHUECKUEe HOHBI). Taxke
OPOBOAMIOCH OOy YEHHE HU3KO3HEPrUTHYeCKMMH HoHamu K1 (280 k3B) go30# 5%10"
em

[enbio paboThl ABIASTCA MCCNEAOBAHME HBOMOLMH (PA30BOrO COCTARA M
MHKPOCTPYKTYPbI TOBEPXHOCTH, OJMKHEro mopAAkKa NpPUd ODIyU€HMHM BbICOKO- M
HUZKOYHEPTETUUECKUMH MOHAMU. JIns ATOro HeodXOAUMO PpellluTb CIeayIOlue
3a7a4M;  UCCNEIOBaTh  CTPYKTYPHO-(a30BO€  COCTOAHME  CIUIABOB  METOJOM
PEHTIEHOCTPY KTYPHOrO aHANK3A W DJICKTPOHHOH MUKpOCKonuu. PaccunTars OaHyKHui
NOPAAOK U OLCHHUTh U3MEHEHe CBODOAHOro 00beMa aMOp(HbIX CILIAROB BCICACTBUC
obnyueHus.

O6myuenue nonamu He™ sreprueit 40 k3B npu nosze 7+10'7 now/em? He NIpUBOIUT
K H3MEHEHUIO CTPYKTYPLL, (pazoBOro coctapa 1 MophOnoruu NoBepXHOCTH aMOPMhHBIX
cnaapel cuctem Zr-Fe (Zr-1), Zr-Ti-Ni-Cu (Zr-2 u 7r-3), Zr-Ti (Zr-4). AHanu3
M3MEHESHHUA BETHUMHBI CBOOOIHOMO 00bEMA TAKKE NOKA3AJ, YTO KAKUX-JIMOO 3aMETHBIX
H3MEHEHHH B CTPYKTYPE aMOP(HBIX CIIABOB HE NPOUCXOIMUT.



Pajepar

JbinnoMHas npana 42 crapodak, 19 manonkay, 3 tabnin, 22 KpbiHil,

CTPYKTYPHA-OA3ABDLS 3MSIHEHHI ¥V AMAPOHbIX METAJIYHBIX
CIJIABAX HA ACHOBE LIBIPKOHIA, ATIPOMHEHBIA TOHAMI T'EJISA 1
KPBITITOHA.

3bIX0AHbIA V30pbl ¥aynam cadoi amopubia dankri cictam Zr-Fe, Zr-Ti1-Ni-Cu,
Z1-T1 3 yTpbIMaHHeM LbIpKOHIA aa 35 pa 90 atr. %, fAKid ObiA1 aTphIMaHbl MeTaaam
3BBIIIXYTKAN 3arapToyKi 3 pacnnaBy ¥ BbITIAA3e CTYKAK TayubiHENR 30-60 MKM.

ATpbIMAaHbIA CILUIABbI NAABEPIIICS anpamsaHcHHIO 1éHaml He (40 k3B) noszai na
7x10"7 cM-2. T3ThIs 3 Y30py NACHA anpaMsHEHHs TelieM 1aaaTkoBa anpaMsaHanicsa Kr
(145 MDB) nosaii aa 110" cm™® (Bricokasuepriunbia iéunl). TakcaMa npasoasinaca
ANPAMAHEHHE Hi3KadHepreThlunbiMi iénami Kr (280 x3B) aozaii 5+ 10'° oM.

MbsTaii mpaubl  3aynsgenua jgacnenaBaHHe ABamOUbl  (azaBara cknaay 1
MIKPACTPYKTYPbl MaBEPXHI, OJi3Kara napajaky Ipbl  anpaMsaHSHHI  BbICOKa-1
HIZKaHEPTreThIYHbIX 1¢HaMI. J[na rotara HeadDXOaHa BbIpallblllh HACTYIHBIA 3344bl:
Jaciaenapalb CTPYKTYPHa-(aszaBbl CTaH ClaBay MeETajaM pPAIHTTEHACTPYKTypHara
aHAM3y 1 AAEKTPOHHAR Mikpackamil. Pazniubiub O113K1 Dapajaak i auadilb 3MIHEHHE
BONbHAra ad'émy aMop(HbIX crinagay 3 NpblUbiHbl APAMEHbBAHHS,

AnpamaHeHHe iénami He+ sneprisii 40 k3B npol nosze 7-10"7 ién/cm® we
MPBIBOA3ILbL /12 3MEHbI CTPYKTYPbL, (pazapara ckiaaay 1 Mapganorii DapepxHI aMopMHbIX
conapay cicram Zr-Fe (Zr-1), Zr-Ti-Ni-Cu (Zr-2 1 Zr-3), Zr-T1 (Zr-4). AHam3 3MeHbl
BENIUbIHI BOJBHAra ad'éMy Takcama naxkaszay, INTO AKIX-HeOYA3b IPLIKMETHBIX 3MEH Y
CTPYKTYPbI aMOpdHbIX CILIaBay He aa0dbiBaerua.



Abstract

Thesis 42 pages, 19 figures, 3 tables, 22 sources.

STRUCTURAL-PHASE CHANGES IN AMORPHOUS METAL ALLOYS
BASED ON ZIRCONIUM, IRRADIATED WITH HELIUM AND CRYPTON IONS.

The initial samples were amorphous foils of the Zr-Fe, Zr-Ti-Ni-Cu, Zr-Ti
systems with a zirconium content from 35 to 90 at. %, which were obtained by the
method of ultrafast quenching from the melt in the form of nbbons with a thickness of
30-60 microns.

The alloys obtained were irradiated with He 1ons (40 keV) at a dose of up to
7<10"7 cmr?. After irradiation with helium, the same samples were additionally
irradiated with Kr (145 MeV) with a dose of up to 110" cm™ (high-energy ions).
[rradiation with low-energy Kr ions (280 keV) with a dose of 5x10" c¢m™ was also
carried out.

The aim of this work 1s to study the evolution of the phase composition and
microstructure of the surface, short-range ordering under irradiation with high- and
low-energy ions. To do this, it is necessary to solve the following tasks: to investigate
the structural-phase state of alloys by the method of X-ray structural analysis and
electron microscopy. Calculate the short-range order and estimate the change 1n the free
volume of amorphous alloys due to irradiation.

Irradiation with He + ions with an energy of 40 keV at a dose of 7x10'7 jons /
cm? does not lead to a change in the structure, phase composition and surface
morphology of amorphous alloys of the Zr-Fe (Zr-1), Zr-Ti-Ni-Cu (Zr-2 and Zr-3), Z1-
Ti (Zr-4). Analysis of the change in the free volume also showed that no noticeable
changes 1n the structure of amorphous alloys occur.



