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1. Y nuceprauiiiHiil pob0Ti IpeICTaBIeHO PillleHHs BXXJIMBOI HAYKOBO-TEXHIYHOI IPO6JIEMU MiIBUIIEHHS
IOBrOBIYHOCTi TOHKOCTIHHMX BUPOOIB 3 criiaBiB Ha ocHOBI Ti, Zr, Hf 32 IMK/IiYHUX Ta CTaTUYHUX TPUBATINX
HaBaHTa)KeHb, & TAKOXX 3HVDKEHHSI IIOTJIMHAHHS BOJHIO 3aBISIKU (OPMYBAHHIO PErjlaMeHTOBAHOTO MOAM(IKOBAHOTO
[IOBEPXHEBOTO Mapy AU(y3iiHUM HaCUYEHHSIM KHMCHEM, a30TOM, ByryenemM. Ha ocHOBI 06po6KU MacuBy

€KCIIEPMMEHTAJIbHUX PE3yJIbTaTiB OTPMMAHO KOHIEHTpaliliHi npodisni enemenTis BrinenHs (O, N, C) y meTtanax IV



IPYIM Ta CIUIABIB Ha IX OCHOBI 3aJI€3KHO Bif] TEMIIEPATYPHO-YaCOBUX Ta ra30MHaMIYHMX [TapaMETPiB HACUYEHHS,
1[0 [103BOJINJIO ITOOYAYBAaTH HOMOI'PaMU [1Jisl BUBHAUYEHHS IIapaMeTpiB 0Opo6JieHHS 3 oIy Ha POpMyBaHHS
PerJaMeHTOBaHOTO (BilHOCHOTO NNPUPOCTY MIKPOTBEPAOCTI IOBEPXHI Ta IMIMOUHOI0) MOAM(IKOBAHOTO
[IOBEPXHEBOTO MAapy ab0 NOCSIKHOI MeXi BToMu. Po3kpuTo ¢isuuHy npupoay eQeKTy NigBUIIEeHHS JOBrOBIiYHOCTI
TUTAaHOBUX CIIJIABIiB i3 MOIM(IKOBAaHMM NIOBEPXHEBUM IIaPOM KMCHEM, a30TOM Ta Byryenem. Ha npuknagni turany
BT1-0 nokasaHo, 110 3a perjaaMeHTOBaHOro MoaudiKyBaHHS [IOBEPXHEBOIO 1Iapy a30TOM i Byrjelem pOpMYIOThCs
BIIOPSIKOBaHI IMCJIOKaLiMHI CTPYKTYPH Y BUIJISi IJIOCKUX CKYITY€Hb 260 MeTeJlb BiATIOBiIHO. BCTaHOBIEHO e(eKT
IiABUILEHHS TOBrOBIYHOCTI HMPKOHIEBOTrO CIIaBy Zr-1Nb 3 persiaMeHTOBaHUM MOIU(IKOBAaHMM OBEPXHEBUM
mapoM, cpOpMOBaHUM 32 IUPY3ifHOrO HACUYEHHS 3 KUCHEBMICHOTO Ta a30TOBMiCHOTO Ira30BUX CEPENOBUL 3a
LUUKJIYHYX Ta TPUBAIMX CTATUYHNUX YMOB HaBaHTaXEHHS IIPU KIMHATHIN Ta [Ipy MiJBUILEHINA TemepaTypax. [Ipn
HAaCHY€HHI BOJHEM €(EKT BIUIMBY MOAU(IKOBAHOTO apy HA JOBIrOBIUHICTb 30€pira€ThCsl, ajie Oro piBeHb
3MEHIIyeTbCS. BusiBnieHo, mo Moan@ikoBaHi noBepxHeBi mapu, cpopMoBaHi Ha LUPKOHieBoMy criiaBi Zr-1INb
IVQy3ifiHUM HACUYEHHSIM 3 KLCHe- Ta a30TOBMICHOT'O Ta30BOT0 CEPEeIOBULI, CIIy>KaTh €(PeKTUBHUM 6ap’epom IJ1st
IIOTJIMHAHHS BOJHIO: BMICT BOJIHIO 3MEHIIYEThCSI BTPUUi. BCcTaHOBJIEHO, 1110 MOAN(IKYyBaHHS [IOBEPXHEBOIO APy
KHACHEM, a30TOM MiJIBUIIly€ )KapOTPUBKICTb LUPKOHiIEBUX TPYOOK cIiaBy Zr-1Nb. TTokasaHo, 110 IpUpicT NUTOMOI
Macu 3paskiB criaBy Zr-1Nb micsig ButprumyBaHHs Ha noBiTpi (5500C, 100 ron) 3meHmyeTbest Ha 25% T1a 40% y

MOPiBHSIHI 6e3 06pOo6IeHHS.

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-1INb 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-1Nb alloy. It was shown
that the increment in the specific gravity of Zr-1INb alloy samples after exposure to air (550°C, 100 h) decreases by
25% and 40% compared to without treatment.
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IIpiopuTeTHHH HaNpsSIM PO3BHTKY HayKH i TEXHIKHM: OyHnamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGILIbII
BRXJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCIiIbHO-TIOJIiTUYHOTO,
JIIOJICBKOTO MIOTEHLiaNy 1151 3a0€e3M1e4eHHsI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU y CBiTi Ta CTAJIOr0 PO3BUTKY

CYCIIiNIbCTBA i Jep>kaBu

CrpaTeriyHuii NpiopUTETHUH HaNPSIM iIHHOBALiMHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTA
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CIJIaBiB XiMiKO-TepMiYHOI0 0OPOOKOIO IIPY BUTOTOBJIEHHI] aBialliliHO] TeXHIKU. AKTyasIbHi IPO6IeMU PO3BUTKY
aBiallilHOI TeXHIKM:Te3M JOMOBieN Ta BUCTYIIIB HA MDKH. HayK.~-NIPaKT. KOH., M. KuiB 11 5xoBTH4, 2018 p. 2018.
C.77.

¢ 45. Tpyw B.C., Tuxonoscekuit M.A., ®enupko B.H, Jlykbssnenko O.I'., Croes I1.11. BausiHue okcuaupoBaHus
LIMPKOHUEBOTrO cIyIaBa Zr-1%Nb Ha nnvrenbHyl0 npodHocTh npu Temneparype T = 380°C. HaykoBa
KoHQepeHLis [HCTUTYTYy saepHux gocaimkens HAH Ykpainu: Te3u gonosineit XXV mopiyHoi Hayk. KoH. KuiB,
16-20 kBiTHs 2018 p. KuiB: IH-T aaepuux nocmuimk. 2018. C.143-144.

¢ 46. Tpym B.C., ITorpesntok I.M., JlykK'auenko O.I'., KpapuuimuH T.M. TligBullieHHSI BTOMHOI IOBIOBIYHOCTi TUTaHY
a30TyBaHHSIM Ta HaByreLUOBaHHAM. ABIA-2023: maT. XVI MibKH. HayK.-TexH. KOH}. M. KuiB 18-20 kBiTHs 2023
p. Kuis:HAY, 2023.C. 1.82-1.84.

¢ 47. Tpyw B.C., ITlorpemntok I.M., JlykK'ssnenko O.I'., KpapuumuH T.M., Tuxonoscbkuit M.A., Croes I1.I. Brinus
Mo11}iKyBaHHS [IOBEPXHEBOTO MIAPy KUCHEM HA ONipHICTh OKMCHEHHIO CIIaBy Zr-1%Nb. MixHaponHa
KoH(epeHLis Marepianu Ta TexHosorii B imkenepii (MTI-2023): inxeHepis, MaTepianu, TEXHOJIOTII,
TPaHCIIOPT: 30. HAYK. JOMOBiNel MixXH. KOH®. M. JIy1pK, 16-18 TpaBus 2023 p., Jlynsk. 2023. C. 253-255.



HaykoBa (HayKOBO-TeXHiYHa) MPOAYKILis: aHasnitnaui MaTepianu

ConiasibHO-€KOHOMIYHA CIPSIMOBAHICTb: CTBOPEHHS PUHIMIIOBO HOBOI MPO/YKILi (MaTepiatis,

TEXHOJIOTI} TOILO) 1151 3a6€3M1eYEHHs €KCIIOPTHOrO IOTEHIialy Ta 3aMillleHHIO iMIIOPTY

OxopoHHi gokymeHTH Ha OIIIB:

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

BrnpoBazyKeHHS pe3yJIbTaTiB AHCEPTaILii: [liaHyeTbCst 10 BIPOBAIKEHHS

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizoMocCTi Ipo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [lorpentok Ipuna MukosnaiBHa

2. Iryna M. Pogrelyuk

KBasigikamis: 1. 1. n., npodecop, 05.02.01
InenTudikarop ORCHID ID: He sactocoByerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOM: Disnko-mexaHiyHmit iHCTUTYT im. . B. KaprieHka

HanionansHoI akamemii Hayk YKpainu

Kopg 3a €IPIIOY: 03534506

Micue3Haxoa>KeHHS: By Haykosa, 6yz. 5, JIbBiB, 79060, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: AkaneMivHuit

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEeHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. JlJockyToBa TetsHa BonogumMupisHa

2. Tatyana V. Loskutova
KBasigikanis: 1. 1. 1., nou., 05.16.01
InmenTudikarop ORCHID ID: He zactocosyetbcs

JonaTkoBa iHdopmarist:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHuil yHiBepcuTeT Ykpainu "KuiBchKuit

MOJIITEXHIYHUN iIHCTUTYT imMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicbkuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

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

2. Volodymyr V. Kulyk

KBasigikanis: n.1.1., gou., 05.02.01

Imentudikarop ORCHID ID: He zactocosyerbcs

JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: Hanionanbuuii yHiBepcuteT "JIbBiBCbKa MOJTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. CrenaHa Bangepu, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUIL

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

2. Aleksandr Y. Povstyanoy

KBasigikanis: 1. 1. u., npodecop, 05.02.01

InmenTudikarop ORCHID ID: He zactocosyetbcs

JoparkoBa indpopmamist:

IloBHe HafIMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0Co0M: JlynpKril HalliOHAJIbHWY TEXHIYHUI YHIBEPCUTET
Kopg 3a €IPTIOY: 05477296

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

dopma B1aCHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



CeKTop HayKH: YHIBEpCUTETCHKUI

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. banmuupkui Osekcanap IsaHoBuY

2. Aleksandr I. Balitskii

KBasigikamis: 1.1, npodpecop, 05.02.01
Inentudikarop ORCHID ID: He sacrocosyerbes
JoparkoBa indopmamnist:

IloBHe HaﬁMCHyBaHHﬂ IOPUIUYHOL 0c00H: dizuko-mexaniunmii inctutyt iM. T'. B. Kaprienka

HanjionasnbpHoi akagemii Hayk YKkpainu

Kopg 3a €IPIIOY: 03534506

Micue3HaxoaKeHHS: ByJI. HaykoBa, 6yz. 5, JIbBiB, 79060, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: Haujonanbha akazemis HayK YKpainu
InenTudikarop ROR:

CeKTop HayKH: AkafeMivHuil

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. 3aBanin Irop OniaHOBMY

2. Igor Y. Zavaliy

KBasigikamis: n.x.u., npodecop, akagemixk HAH Ykpaiau, 02.00.01
InenTudikarop ORCHID ID: He zactocosyetbcs

JonaTkoBa iHdopmanist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0co0M: Qizuko-mexanidnmii incruryT im. I'. B. Kapnenka

HanjonasnbHoi akagemii Hayk YKkpainu

Kopg 3a €IPIIOY: 03534506

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

Cdepa praBJIiHHﬂZ HanjionanbHa akageMisd HayK YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: AkaneMivHui

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Crypent Onexkcanpapa 3iHOBiiBHa

2. Oleksandra Z. Student

KBasidikanis: 1. 1. n., npodecop, 05.02.01



InenTudikarop ORCHID ID: He sactocosyerbcs

JoparkoBa iHdpopmamnist:

IIoBHe HaﬁMeHyBaHHﬂ lopn,rmqﬂoi 0c00u: dizuko-mexaHiyuuit incTuTyT iM. I'. B. Kaprenka

HaujonanbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 03534506

Micue3HaxoaKeHHS: By Haykosa, 6yz. 5, JIbBiB, 79060, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR:

CeKTop HayKH: AkafeMivHuit

VIII. 3aKkJIl04Hi BiZoMOCTi

Byache IlpizBume Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI

rOJIOBYIOYOTO Ha 3aciJaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisIIBHOCTI

Imurpax Irop Mukosainosuy

Jmutpax Irop Mukosnanosuy

Kopsnii1 Banentrna BacuiiBHa

VKpIHTEI

[Opuenko TersiHa AHaToJiiBHA



