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PE®EPAT

Junnomuas padota: 61 c., 32 puc., 1 Tabmn., 18 UCTOUYHUKOB.

KiroueBbie cioBa: AMOPOHBIE MATEPUAJIBIL, METAJUIMYECKOE
CTEKJIO, KOMIIPECCUOHHBIE IUIASMEHHBIE IIOTOKH, CTPYKTVYPA,
BJIEMEHTHBIM COCTAB, MUKPOTBEPJOCTb, KODDO®UIIMEHT TPEHW,
NMIUIAHTALIA NOHOB.

OObexT uccieaoBanus: MeTaminueckoe CTEKIO Ha OCHOBE IIUPKOHUS cOCTaBa Zr-
Ti-Ni-Cu.

llens paOoThI: HCCIENOBaTh CTPYKTYpPHO-(A30BOE COCTOSHHME U CBOMCTBa
METAUIMYECKOTO CTEKJAa Ha OCHOBE LIUPKOHUSA, IIOJABEPIHYTOrO0 BO3JACHCTBUIO
KOMIIPECCUOHHBIMU IJIA3MEHHBIMU TOTOKAMH.

Metoapl HccienoBaHus: PEHTTEHOCTPYKTYPHBIN aHaJln3, pacTpoBasi dJIEKTPOHHAS
MHUKPOCKOIUSI, SHEPTrOAUCIIEPCUOHHBIA MUKpPOAHAJIU3, H3MEPEHHE MHUKPOTBEPAOCTU I10
Bukkepcy, npoBeneHrne TpUOOIOTHUECKUX UCTIBITAHUN.

YcTaHoBI€HO, UTO CTPYKTYPHO-(PA30BOE COCTOSIHHE TTOBEPXHOCTHOTO CJIOS TIOCIIE
BO3JICMCTBHUSI KOMIPECCUOHHBIMU IUIA3MEHHBIMU ITOTOKAMHU 3aBUCUT OT BEJIWYUHBI
MOIVIOIIEHHON JHepruu. Ilpyn yBeIMYeHHM IIJIOTHOCTU IOTJIOLIEHHOW ITOBEPXHOCTHIO
sHepruu ¢ 4 1o 10 Jhx/om® MIPOUCXOJUT IEPEXO] CTPYKTYPhI METAININYECKOTO CTEKJIA U3
aMop(HOro B KPUCTAIMUECKOE COCTOSIHUE. Y CTAaHOBJIEHBI OCHOBHBIE 3aKOHOMEPHOCTHU
n3MeHeHus: (a3oBOro COCTaBa CTEKJIAa OT IUJIOTHOCTU TOTJIOMIEHHOW JHEPTHH.
OObHapyeHo 00pa3oBaHUE KJIACTEPOB C Pa3yNoOPSAOUYECHHON CTPYKTYpOil B JMamna3zoHe
IJIOTHOCTH TMOIJIOIIEHHON sHepruu 4-8 Jhx/em’. OnpeneneHpl MmapameTpbl PEIIETKH
c(hOpMHPOBAHHOT'O TBEPJIOTO pPacTBOpa Ha OCHOBE LHPKOHMS. OOHapyXeHO, 4TO B
pe3ynbTaTe B3aMMOJEHCTBUA C OCTaTOYHOM aTtMocdepoil BakyyMHOM Kamepe B
MOBEPXHOCTHOM CJIO€ CTEKJIa MPOUCXOIUT (POPMHUPOBAHNE OKCUAOB LIUPKOHUS U TUTAaHA.

YCTaHOBIIEHO, 4YTO IUIa3MEHHOE BO3JCHCTBME B JMAIla30HE IUIOTHOCTH
MOMJIONIEHHOW 3Hepruu 4 — 9 I[)K/CM2 HE NPUBOJIUT K W3MEHEHUIO MHUKPOTBEPAOCTHU
MeTaJuImyeckoro crekima. llpw morHocTM mormomeHHoM dHepruu 10 I[}K/CM2
HaOII0/1aeTCs YBEIUUEHUE MUKPOTBEPAOCTH B ~ 1.5 pa3za.

[lonyyeHnHsie pe3yabTaThl MOTYT OBITh HMCIOJB30BAHBI JUISl MPOTHO3UPOBAHUS
MOBEJCHUSI CTPYKTYPHO-(A30BOr0 COCTOSIHHMSI MaTepHUaliOB, UCIOJIb3YEMBIX B KaMepe
TEPMOSJIEPHBIX PEAKTOPOB, B YCIOBUAX CPbIBA ILIA3MBI.



PO®EPAT

Jpimuiomuas padora: 61 cr., 32 main., 1 Ta6m., 18 xp.

KitouaBbiss cinoBel: AMOP®HBISA MATOPLBIAJIBI, METAJIYHAE [IKJIO,
KAMIIPOCIMHBISL IIJIABMABBISI CTPYMEHI, CTPYKTYPA, DJIEMEHTHBI
CKJIAJI, MIKPALIBEPJACIb, KAD®ILBIEHT LIAPABAHHS, IMIJIAHTALLBIA
IEHAY.

AQ'exT pacienaBanHs: MeTalliyHae IIKJIO HA aCHOBE LILIPKOHIIO ckianxy Zr-Ti-Ni-
Cu.

MbTa mpatbl: acieaaBalb CTpYKTypHa-(pa3aBbl CTaH 1 yiaciiBaclil MeTajliuHara
IIKJia HAa aCHOBE IIBIPKOHIIO, TaJaragara Y3JesHHS KaMIPACIMHBIMI IJIa3MaBbIMI
CTPYMEHSIMI.

MeTtanpl nacieqaBaHHS: PIHTIEHACTPYKTYpPHBI aHaji3, pacTpaBas d3JEKTpOHHAas
MIKpacKarnis, OJHeprajplCepciiiipl MiKpaaHami3, BBIMSIPIHHE MiKpauBEépaacui ma
Bikepcy, npaBsii3eHHE BbIIpabaBaHHSAY Ha IIapaBaHHE.

VYcransBaHa, ITO CTPYKTYypHA-(pa3aBbl CTaH MaBIpXOyHAara miacta nacis YIibIBy
KaMIIPICIMHBIMI TJIa3MaBbIMI CTPYMEHSIMI 3aJ1€XKbIIb aJl BEJIYbIHI MarJbIHyTall 3Hepril.
IIpsl maBeqiudHHI MIYBIIBHACII MATIBIHYTAH maBepxsii sHeprii 3 4 ma 10 Jhx/em®
anObIBacIla Mepaxo]] CTPYKTYphl MeTajliuHara Imkia 3 amopdHara y KpbIIITaTidHbI
CTaH. YcCTajsiBaHbl aCHOYHBISI 3akaHAMEpHAcCIll 3MEHBI (a3zaBara CKiIaay IIKIa af
IIYbUIBHACII MATJBIHYTal 3Heprii. Beisynena yTBapsHHe KiacTapay 3 HeclnapaikaBaHail
CTPYKTypail y JbIsTa30HE MIYBLILHACIII MArjblHyTal 3HEeprii 4-8 Jlx/cM”. Bbr3HauaHe!
napameTpbl pamoTKi cpapMaBaHara uBépjara pacTBOpPY Ha acCHOBE IBIPKOHIIO.
Boisiynena, mro ¥ BBIHIKY V3aemMaJ3esaHHS 3 polITKaBail armacdepail BakyyMHal
KaMephl ¥ MaBsIpXOYHBIM IUIaclie IIKJIa aa0biBaelia (apMaBaHHE aKciay LBIPKOHIIO 1
TBITaHY.

VYcransBaHa, mTo 1a3MaBae Y3JesHHE Y JbISINa30HE MIYbUILHACII MarjiblHyTal
sHeprii 4 — 9 J[x/cM® He MPHIBOA3ING 14 3MEHB MiKpauBEpIacii MeTamidHara MIKTa.
[psl gbUIBHACKE maribiHyTail oeeprii 10 JDk/cM®  Hasipaelja mHaBemiusHHE
MikpanBsépaacii y ~ 1.5 pa3sbl.

ATpbIMaHbBIA BBIHIKI MOTYIb OBII[b CKapbICTAHBI JUIs TIparHa3aBaHHS IMaBOJ31H
CTPYKTypHa-(a3aBara CTaHy MaTIphIsiiay, INTO BBIKAPHICTOYBAIOINA Y KaMephl
TAIpMasA3EpHBIX pIaKkTapay, Ba YMOBAaX 3pbIBY IIa3MBbl.
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Object of study: Zirconium-based metallic glass of Zr-Ti-Ni-Cu composition.

Objective: to investigate the structural phase state and properties of metallic glass
based on zirconium, exposed to compression plasma flows.

Research methods: X-ray structural analysis, scanning electron microscopy,
energy dispersive microanalysis, Vickers microhardness measurement, tribological tests.

It is established, that the structural-phase condition of a surface layer after
influence by compression plasma streams depends on the value of the absorbed energy.
The transition of metallic glass structure from amorphous to crystalline state occurs
when the density of energy absorbed by the surface increases from 4 to 10 J/cm®. The
main regularities of changes in the glass phase composition as a function of the absorbed
energy density are established. Formation of clusters with a disordered structure in the
absorbed energy density range of 4-8 J/cm® was found. Lattice parameters of the formed
zirconium-based solid solution were determined. It is found that as a result of interaction
with residual atmosphere of vacuum chamber, zirconium and titanium oxides are formed
in the surface layer of glass.

It is found that plasma exposure in the range of absorbed energy density of 4-9
J/em® does not result in changes of microhardness of metallic glass. At the absorbed
energy density 10 J/cm® increase of microhardness in ~ 1.5 times is observed.

The results obtained can be used for prediction of structure-phase state behavior
of materials used in the chamber of fusion reactors under conditions of plasma
disruption.



