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PE®EPAT

Jumnomuast pabora: 42 c., 29 puc., 2 Tabmn., 19 uctounukos, 0 npui.

Kiarwouessie caosa: [[MPKOHUEBBLIE  CIUIABBI, OBPABOTKA
KOMITIPECCUOHHbIMA TUIASMEHHBIMU ITTIOTOKAMHU, OKHNCIIEHUE
[IMPKOHMEBBIX  CIIJIABOB, PEHTTEHOCTPYKTYPHBI  AHAJIN3,
PEHTTEHOCIIEKTPAJIbHBIA MUKPOAHAJIM3.

O0bexT uccaenoBanusa: OOpas3bl TEXHUYECKH YUCTOTO IUPKOHUSI B BUIE
IPSIMOYTOJIBHBIX IUIACTHHOK pazMepamu 10x10%2 mMm, coaepkamero MUHUMaabHOE
KOJIMYECTBO MPUMECEH, C HAHECEHHBIM HA HMX MOBEPXHOCTh MOKPBITUEM MEIH H
HUOOUS.

Heabp wucciaenoBanus: 3ydyeHue TepMUYECKON CTAOMIBHOCTH CIUIaBOB
LUPKOHUS, JETHPOBAHHBIX MEIbI0 M HUOOWEM, KOTOpPbIE IMOABEPrajucCh BIUSHUIO
BBICOKODHEPIeTUYECKOTO IIJIa3MEHHOTO BO3JCHCTBHUA, a 3aTE€M OKHUCISIUCHh B
BO3yIIHOM aTMocdepe npu temrepatype 400 °C.

MeTtoanbl HCCJIeJOBAHHA: PenTtrenocTpykrypHbII aHaJIns,
PEHTIEHOCIIEKTPAIbHBIM MUKPOAHAJIA3, PAcTpPOBas JJIEKTPOHHAS MHUKPOCKOIMS,
U3MEPEHUE MUKPOTBEPIOCTH.

IHonyyenHnsie pe3yabTarbl W HMX HOBH3HA: XOpOIIME CTOMKOCTb K
OKHCJICHUIO HAa BO3JyX€, CONPOTHUBJICHUE TPEHHUIO, ITOKA3aTEIN MHUKPOTBEPAOCTH M
TEPMUYECKasA CTAOUIBHOCTb.

O0Js1acTh BO3MOKHOTO NMPAKTHYECKOr0 NMpUMeHeHHMsA: KOHCTpYKIIMOHHBIE
MaTepuaibl 1 000JI0UKH TBIJIOB B peakTopax tuna BBOP.

ABTOp paboOThl TONTBEPXKIAET, YTO NPHUBENEHHBIM B HEH pacyE€THO-
AaHAJIMTUYECKUI MaTepuan TMpaBUIbHO U OOBEKTHBHO OTPAXaeT COCTOSIHHE
HCCIIEAyEMOTO IIPOLECcCa, a BCE 3aMMCTBOBAHHBIE ITOJIOKEHHMS W KOHLENLWH W3
JUTEPATYPHBIX U APYTUX UCTOYHUKOB COIPOBOXKAAIOTCS CCBUIKAMHU HA X aBTOPOB.



POD®EPAT

Jpimmomuas padorta: 42 c., 29 man., 2 ta6:m., 19 kperuin, 0 nagatkay.

KmouaBbiss  caossl:  1[BIPKOHIEBBIS  CIUJIABBL,  AITPAIIOYKA
KAMIIPACIMHBIMI ITJTASMEHHBIMI ITATOKAMI, AKICJIEHHE
HBIPKOHIEBBIX CILIABAY, POHTT'EHACTPYKTYPHBI AHAJII3,
POHTI'EHACIIEKTPAJIbBHBI MIKPAAHAJIIS.

AO0’eKkT naacjieaBaHHA: Y30pbl TOXHIYHA YBICTara IBIPKOHIS ¥ BBITISAI3C
IpaMaBYTOJbHBIX IUTacUiHak mamepami 10x10%2 mMm, gKis 3MSIIIYAIOIb MIHIMATbHYIO
KOJIbKACI[h MPhIMEIIAK, 3 HAHECEHBIM Ha 1X MaBEPXHIO MAKPHIIIEM Me31 1 HIEO1.

pas gaciaenaBanHsi: BriByusHHe THIpMiuHaid cTaOUIbHACII — CIUIaBay
IBIPKOHISI, JIETipaBaHBIX Memn3t0 1 Hi€0iem, SKisS maaBAprajics YIUIBIBY
BBICOKA3HEpTeThIUHAra Iuia3MeHHara y3/3esiHHs, a 3aThIM aKicIsUIics ¥ MmaBeTpaHait
atMacdeps! npsl ToMepatypsl 400 °C.

Metaabl aacjielaBaHHA: PaHTreHacTpyKTypHBI aHais,
POHTTEHACEKTPadbHbl  MIKpaaHali3, pacTpaBas  JJIGKTPOHHAas  MiKpackKamis,
BBEIMSIPOHHE MiKpanBEPAACII.

ATpbIMaHbIA BbIHIKI i ix HaB3ina: J[oOpbis ycroiuniBacup Aa akiCIeHHS Ha
HaBeTPbl, CyNpaliy TPIHHIO, MaKa34yblKi MiKpauBEPAACIIl 1 TIpMiUHas CTaOLTbHACID.

BoOsacup MarysiMara mnpakThIYHAra npbIMsHeHHsA: KaHCTpYKIbIHBIA
MaTAPBISUIBI 1 a0aNOHKI TBAJIAY y pakTapax Teimy BBOP.

A¥Tap paboThl MmauBspjpkae, MTO MPBIBEA3CHBI ¥ € pasiikoBa-aHAIITHIYHBI
MaTAPBIST TIpaBiIbHA 1 a0 eKThIVHA aTFOCTPOYBae CTaH JOCIEAHAra mparpcy, a yce
3ama3blyaHblsl CTAHOBIIYA 1 KaHIPMIBI 3 JITApaTypHBIX 1 1HIIBIX KPBIHII
CyTmpaBa/KaroIIIa cracklikaMmi Ha iX ayTapay.



SUMMARY

Graduate work: 42 p., 29 fig., 2 tab., 19 references, 0 app.

Key words: ZIRCONIUM ALLOYS, TREATMENT WITH COMPRESSION
PLASMA STREAMS, OXIDATION OF ZIRCONIUM ALLOYS, X-RAY
DIFFRACTION ANALYSIS, X-RAY SPECTRAL MICROANALYSIS.

Object of research: Samples of technically pure zirconium in the form of
rectangular plates measuring 10x10x2 mm, containing a minimum amount of
impurities, with a coating of copper and niobium applied to their surface.

Purpose of research: Study of the thermal stability of zirconium alloys
alloyed with copper and niobium, which were exposed to high-energy plasma
exposure and then oxidized in an air atmosphere at a temperature of 400 °C.

Research methods: X-ray diffraction analysis, X-ray spectral microanalysis,
scanning electron microscopy, microhardness measurement.

Obtained results and their novelty: Good air oxidation resistance, friction
resistance, microhardness and thermal stability.

Area of possible practical application: Structural materials and fuel element
shells in VVER type reactors.

The author of the paper confirms that computational and analytical material
presented in it correctly and objectively reproduces the picture of investigated process,
and all borrowed provisions and concepts from literary and other sources are given
references to their authors.



