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Pedepar:

1. Y nuceprauiiiziit pobOTi IpeCcTaBeHO PillleHHs BaXXJIMBOi HAYKOBO-TEXHIYHOI IPO6JIeMU MiIBUIIEHHS
IIOBIOBIYHOCTI TOHKOCTIHHUX BUPOO6iB 3 Cr1aBiB Ha ocHOBI Ti, Zr, Hf 3a IUK/IiYHUX Ta CTaTUYHUX TPUBATIUX
HaBaHTaXXeHb, @ TAKOXK 3HVUKEHHS [TOTJIMHAHHS BOJHIO 3aBISIKU (POPMYBAHHIO PEIIaMEHTOBAHOTO MOIM(PiKOBaHOTO
[IOBEPXHEBOro mapy Audys3iiHM HaCUYEHHSIM KHMCHEM, a30TOM, ByrienemM. Ha ocCHOBI 06po6Ky MacuBy
€KCIIEPMMEHTAJIbHUX Pe3yJIbTaTiB OTPMMaHO KOHIEHTpaliliHi npodisni enementis BrinenHs (O, N, C) y meTanax IV
IpyIy Ta CIUIaBiB HA iX OCHOBI 3aJI€JKHO BiJl TEMIIEPATypPHO-4YaCOBUX Ta Ta30[MHAMIUYHMX TapaMeTpiB HACUYEHHH,
110 J,03BOJINJIO MOOYAYBaTA HOMOTPAaMU /1J11 BUSHAYEHHS IapaMeTpiB 06pO6JIeHHs 3 OrsiAy Ha GOpPMyBaHHS

PerJIaMeHTOBaHOTO (BilHOCHOTO IIPUPOCTY MIKPOTBEPAOCTI IIOBEPXHI Ta IJIMOUHOI0) MOAM(DIKOBAHOTIO



IIOBEPXHEBOTO 1apy abo NOCSHKHOI MeXi Bromu. Po3kputo ¢iznuny npupony eQeKTy HifBuIleHHS JOBIOBIYHOCTI
TUTAHOBUX CILJIaBiB i3 MOJM(DIKOBaHMM ITIOBEPXHEBUM IIAPOM KMCHEM, a30TOM Ta ByrjieleM. Ha mpukiazi Tutany
BT1-0 nokasaHo, 110 3a perjaaMeHTOBaHOro MoauQiKyBaHHS [IOBEPXHEBOIO 1Iapy a30TOM i Byrjelem GOpMYIOTbCs
BIIOPSAKOBAHI IMCJIOKALiMHI CTPYKTYPH Y BUIJISIi IJIOCKUX CKYIT4Y€Hb 260 MeTeJlb BiiIIOBiIHO. BCTaHOBIEHO e(eKT
IiBUIIEHHS JOBrOBiYHOCTI LMPKOHi€BOro cIiaBy Zr-1INb 3 persiaMeHToBaHMM MOIM(iKOBaHUM I1OBEPXHEBUM
mapoM, cpOpMOBaHUM 3a IUPY3ifHOrO HACUYEHHS 3 KUCHEBMICHOTO Ta a30TOBMiCHOT'O ra30BUX CEPEIOBUL 3a
LMKJIiYHUX Ta TPUBAJIMX CTATUYHNUX YMOB HaBaHTaKE€HHsI IPU KiMHATHI Ta IpU NifBUILEHii TemnepaTypax. [Ipu
HaCH4Y€HHi BOJHEM €(EKT BIUIMBY MOAM(IKOBAHOIO apy HA JOBrOBIUHICTb 30€pPira€ThCsl, aje NOro piBeHb
3MeHIyeThCs. BusBieHo, mo monudikoBaHi noBepxHesi mapu, copMoBaHi Ha LIUPKOHieEBOMY cIiaBi Zr-1INb
IVQy3ifiHUM HACUYEHHSIM 3 KLUCHEe- Ta a30TOBMICHOT'O Ta30BOT0 CEPEIOBUIL, CIIYy>KaTh €(PEKTUBHUM 6ap’epoM IJ1st
IIOTJIMHAHHS BOJHIO: BMICT BOJHIO 3MEHIIYEThCSI BTPUUi. BcTaHOBIIEHO, 1110 MO (IKYBaHHS [IOBEPXHEBOTO APy
KHACHEM, a30TOM IIiJIBUIIly€ )KapOTPUBKICTh LMPKOHiIEBUX TPYOOK crsiaBy Zr-1Nb. TlokasaHo, 10 IpupicT NUTOMOi
Macu 3paskKiB criaBy Zr-1Nb miciis BuTpumyBanHs Ha nosiTpi (5500C, 100 ron) smeHuyeTbes Ha 25% T1a 40% y

NOPiBHSIHI 6€3 06pOOJIEHHSL.

2. The dissertation work presents a solution to an important scientific and technical problem of increasing the
durability of thin-walled products made of alloys based on Ti, Zr, Hf under cyclic and static long-term loads, as
well as reducing the absorption of hydrogen in zirconium due to the formation of a regulated modified surface
layer by diffuse saturation with oxygen, nitrogen, carbon. Based on the processing of an array of experimental
results, concentration profiles of embodiment elements (O, N, C) in group IV metals and alloys based on them were
obtained depending on the temperature-time and gas-dynamic parameters of saturation, which made it possible
to construct nomograms for determining processing parameters for the formation of regulated (the relative
increase in surface microhardness and the depth of the modified surface layer or the achievable fatigue limit. The
physical nature of the effect of increasing the durability of titanium alloys with a modified surface layer with
oxygen, nitrogen and carbon has been established. Using titanium VT1-0 as an example, it is shown that with
regulated modification of the surface layer with nitrogen and carbon, ordered dislocation structures are formed in
the form of flat clusters or loops, respectively. The effect of increasing the durability of zirconium alloy has been
established Zr-INb with a regulated modified surface layer formed by diffusion saturation from oxygen-containing
and nitrogen-containing gas environments under cyclic and long-term static loading conditions at room and
elevated temperatures. When saturated with hydrogen, the effect of the modified layer on durability is retained,
but its level decreases. It was revealed that modified surface layers formed on the zirconium alloy Zr-INb by
diffusion saturation from an oxygen- and nitrogen-containing gas environment serve as an effective barrier to
hydrogen absorption: the hydrogen content is reduced threefold. It was found that modification of the surface
layer with oxygen and nitrogen increases the heat resistance of zirconium tubes of the Zr-INDb alloy. It was shown
that the increment in the specific gravity of Zr-1Nb alloy samples after exposure to air (550°C, 100 h) decreases by
25% and 40% compared to without treatment.
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HaykoBa (HayKOBO-TeXHiYHa) MPOAYKILis: aHasiTnaui MaTepianu



CorniasibHO-eKOHOMIYHA CIPSIMOBAHICTb: CTBOPEHHS MPUHIUIIOBO HOBOI MPOJYKILii (MaTepiatis,

TEXHOJIOTI} TOIO) 4J1s1 3a0€e3MeYeHHs] eKCIIOPTHOTrO NOTEHIialy Ta 3aMillleHHIO iIMIIOpTY

OxopoHHi gJokymeHTH Ha OIIIB:

Bunaxopnu, KOpUCHI MOJieJIi, MPOMUCIIOBI 3pa3Ku
01120002790, 0113U004219, 0114U000815, 0115U004011, 0116U006341, 0118U000475, 0119U101186, 0121U110372,
00210108958, 0115U004312, 0116U004955

BrnpoBaz>keHHS pe3yJIbTaTiB AHCEPTaLii: [liaHyeTbCs 10 BIPOBaIKEHHS

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Iorpemnok Ipuna MuKoJsiaiBHa

2. Iryna M. Pogrelyuk

KBasigikamis: 1. 1. 1., npodecop, 05.02.01
ImenTudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmanist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOH: Disnko-mexaHiynuii iHcTUTyT im. I. B. Kaprierka

HanjonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 03534506

Micue3HaxoaKeHHS: ByJ1. HaykoBa, 6yz. 5, JIbBiB, 79060, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: HanjonanbHa akageMid HayK YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiLifiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiuiiiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. JlJockyroBa TersHa BosmogumupisHa

2. Tatyana V. Loskutova

KBasigikanis: n. 1. u., nou., 05.16.01
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmanist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepcuteT Ykpainu "KuiBchKuit

MOJITEXHIYHUI IHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921



Micue3HaxoaKeHHS: npocnekt bepecreiicekuit, 6y, 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kynuk Bosogumup Bonogyumuposuy

2. Volodymyr V. Kulyk

KBasigikanis: n.1.1., gom., 05.02.01

InenTudikarop ORCID ID: He 3acrocosyerncs

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBIBCbKA OJIITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micuesnaxo,rm(eunﬂ: ByJ. CrenaHa bangepu, 6yz. 12, JIbsis, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. IloBctanon Onekcanap HOpinoBuy

2. Aleksandr Y. Povstyanoy

KBasigikamis: 1. 1. u., npodecop, 05.02.01

Imentudikarop ORCID ID: He zactocoyeTrbcs

JonaTkoBa iHdopmalist:

IIoBHe HaﬁMeHyBaHHﬂ IOpPI,uH‘{HOi 0COoO0M: JlypKril HalliOHAJIbHUY TEXHIYHUIN YHIBEPCUTET
Kopg 3a €IPIIOY: 05477296

Micue3HaxoaKeHHS: ByJ1. JIbBiBCEKA, O6YA. 75, JIynpk, JIyupkuii p-H., 43018, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Peuensentu

BsacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Banuupkuil Onekcanap IBaHOBAY

2. Aleksandr 1. Balitskii



KBasigikamnis: n.1.1., npodpecop, 05.02.01
InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IToBHe HaliIMEHyBaHHS IOPHAHYHOI 0COOH: disnko-mexaniunmii iHcTuTyT im. I. B. Kaprienka

HaujonanbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 03534506

Micue3Haxoa KeHHS: By Haykosa, 6yz. 5, JIbeiB, 79060, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiiHHSA: HaujoHasbHa akajieMis HayK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im's I10-6aThKOBI:
1. 3aBamnii Irop KOnmiaHoBUY

2. Igor Y. Zavaliy

KBasigikamis: n.x.n., npodecop, akagemik HAH Ykpainu, 02.00.01
InenTudikarop ORCID ID: He 3acrocosyerscs

JoparkoBa iHdpopmamnist:

IToBHe HaliMEHyBaHHS IOPHAHYHOI 0COOH: disnko-mexaniunmii iHcTuTyT im. I. B. Kapnienka

HaujonanbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 03534506

Micue3HaxoO KeHHS: By Haykosa, 6yz. 5, JIbeiB, 79060, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiiHHSA: HaujonasnbHa akajieMis HayK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im'st I10-6aThKOBI:
1. Crynent Onekcanppa 3iHOBiiBHa

2. Oleksandra Z. Student

KBasigikamnis: n. 1. ., npodecop, 05.02.01
InenTudikarop ORCID ID: He 3acrocosyetbes
JoparkoBa iHdpopmamnist:

IToBHe HaliIMEHyBaHHS IOPHAHYHOI 0COOH: disnko-mexaniunmii iHcTuTyT im. I. B. Kapnienka

HaujonanbHoi akagemii Hayk YKpaiHu
Kog 3a €IPIIOY: 03534506
Micue3HaxoaKeHHS: ByJ1. HaykoBa, 6yx. 5, JIsBiB, 79060, Ykpaina

dopma ByacHOCTI: [lepxasna



Cdepa ynpaBiriHHS: HaujonanbHa akazemis HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

ByiacHe IIpizBume Im's I1o-6aThKOBI Amutpax Irop Mukosaiosnd
rOJIOBH pajgu

Byache IlpizBuie Im's ITo-6aTbKOBI AmuTpax Irop Mukosnaiiosuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BiagmoBizasibHUM 32 MiATOTOBKY KopHiit BanentuHa BacuniBHa

00JIiKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




