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Pedepar/anoTamis:

1. Y BcTyni 06rpyHTOBaHa aKTyaJsIbHICTb pOOOTH, HaBeAeHa ii MeTa i 3afaui JOCiAKeHHs, TOKa3aHo 3B'30K POOOTH 3
HAayKOBMMM IIpOrpaMamu, IjlaHaMH, TEMaMU, HaBEIE€HI OCHOBHI 33/1a4i IOCJIIKEHHS, @ TAKOX METOLY i METOLVIKH,
1110 BUKOPUCTOBYBAJIMCS, HAYKOBA HOBU3HA Ta CPOPMYJIbOBAHO ITPaKTUYHE 3HAU€HHSI OTPUMAaHUX pPe3yJIbTaTiB. ¥
[IepLIOMY PO3JiJi, HIJISXOM OIJIsly BilTIOBIIHUX Pe3yJbTaTiB AOCiI)KEHb BITYM3HIHUX i 3apyODKHUX BUCHUX,
OOIPYHTYBaJIM IEPCIIEKTUBHICTD BUPIllI€HHS 33724 CIPSIMOBAHUX HA JOCSITHEHHS METU POOOTHU. Y OPYroMy po3zimi
HAJAEThCS ONUC 00JIaAHAHHS, MaTepiaiB, a TAKOXK METOZIB i METOAMK, 3a4iSTHUX B NOCTiIKeHHIX. CTPYKTYPHO-
(a30BuUIl CTaH 3BapHUX 3'€IHAHb JOCJII)KYBaI IJISIXOM BUKOPHUCTAHHS METOIiB ONITUYHO] i €71eKTPOHHOI
MIKPOCKOIIii, 8 TAKOK [IOBEPXHEBOI'O0 MiKPO30OHOBOI0 aHali3y. 171 fOCiIKeHH MeXaHi3My [OLIKOIKYBaHOCTI
BUKOPUCTOBYBAJIM YLOCKOHAJIEHI METOIMKY BU3HAYEHHS T10P IMOB3YYOCTi i TPilMH BTOMU. TpeTiit po3ain

IIPUCBSIYEHUH JIOCIIKEHHIO MOIIKOPKYBAaHOCTI 3BapHUX 3'€JHAHb I1ApPOIIPOBO/IiB CTOCOBHO iX HAIpaIl0BaHHS B



YMOBAax II0B3y40CTi i BroMu oHaz 280 Tuc. rof. YeTBepTuil po3isn MiCTUTL Pe3yJIbTaTh BU3HAYEHHS HAIMHOCTI i
3aJIMIIKOBOTO PECYPCY AOBrOTPUBao, MoHax 280 THUC. IO, PaLIOI0YUX 1apOpoBOAiB. [TSTull po3ain NpucBsYeHni
TEOPETUYHOMY i IPAaKTUYHOMY OOI'PYHTYBAHHIO 4 MiJIBUIIEHHS €KCIIIyaTaliliHuX XapakTepUCTUK 3BAPHUX 3'€IHaHb
potopiB naposux Typ6iH AEC i TEC. ¥ BUCHOBKax y3arajbHEHO OCHOBHi pe3yJIbTaTU HAyKOBOT'O JOCJIiIKEHHS
OTPMMaHi B IIpoLeci po3B’13aHHs I0CTaBIEHUX y AMCEPTaLiliHil po60Ti HayKOBUX 3aBHaHb. CGOPMYJIbOBAHO
OCHOBHi HayKOBi Ta IPaKTUYHI pe3yJbTaTy POOOTU. 32 pe3yabTaTaMU JOCiI>KeHb OTPUMAHO TaKi HayKOBi
Pe3yJbTaTU: — OTPUMAM NOJAJIbIINNA PO3BUTOK JOCIIIIPKEHHS BIJIMBY CTPYKTYPHO-(a30BOro CTaHy Ha
MOUIKOJKYBaHICTh METaJy 3BAPHUX 3'€IHAHb 1APOINPOBO/IB, SIKi BillTpallloBaly B yMOBaX IIOB3y4OCTi i BTOMU IIOHA],
280 Tuc. rop.; - BUSIBJIEHO OCOGIUBOCTI pOpMyBaHHS HepuTo-KapO6ifHOI CyMillli B CTPYKTypi 3BapHUX 3'€IHAHb
[IapOIIPOBOJiB CTOCOBHO iX HallpaloBaHHs oHak 280 THC. IOJl,.; — YIOCKOHAJIEHA TEXHOJIOTiS] BATOTOBJIEHHS
3BapHUX 3'€JHaHb naporpoBois i poTopis Typ6iH TEC i AEC, mo 103BONIO OTPUMYBATU 3BApHIi 3'€IHAHHS 3
MiABUIIEHOIO AKICTIO iX BUXiZHOI CTPYKTYpU. [IpakTUYHE 3HAYEHHS OTPUMAHUX PE3Y/bTaTiB I10JIATa€ B TOMY, 110
Pe3yJIbTaTU NOCTiIKEeHb, sIKi HaBeleHi B yucepTalliiiHiil po60Ti BUKOPUCTOBYIOThCS JJ1s1 MiIBULIEHHS HaliliHOCT i
BU3HAUEHHS PECYpCY 3BapHUX 3'€JHaHb NIaponpoBozis i poropis Typ6iH AEC i TEC. [lo pe3ysbTaris, SKi MaloTh
[IPAaKTUYHY LiHHICTb MO>KHA BiTHECTU: — PE3YJIbTATU HOCHIIKEHb CTPYKTYPHO-(a30BOr0 CTaHy METaJly 3BapHUX
3’elHaHb [1aPOIIPOBO/LIB, sIKi MIPALIOIOTh B YMOBax [IOB3y4OCTi i BToMU r1oHap 280 Tuc. rof. [JaHi pe3ysibTaTi HaAl0Th
MOXJIMBICTb BU3HAUUTU HAJINHICTD iX pOOOTH, @ TAKOX iX 3a/IMIIKOBUI PECYPC; — OTPUMAaHHS 3BapHUX 3'€JHAHb
[IapONPOBOZIB i POTOPIB TYpPOiH 3 MiABULIEHNMHU SIKICHUMU [TOKa3HUKAMU iX BUXiZHOI CTPYKTYpH BI€plle HAaJajo
MOYKJIMBICTD MiABUIIATY HATIMHICTh pOOOTH 3BapHUX 3'€IHAHb B YMOBaX 30i/IbIIeHHS] pOOOYMX HABAaHTAXEHb; —
yIOCKOHAJIEHHS TeXHOJIOTii 3BaploBaHHs pOTOPIB i MapoOIpoOBOIiB LO3BOJIUJIO BIIEepIlie OTPUMATH 3BapHi 3'eJHaHHH,
MeXaHiyHi BJJACTUBOCTI SIKUX € BUIIMMMU Bifl aHAJIOTIYHUX MEXaHiYHUX BJIACTUBOCTEN 3BapHUX 3’ €IHAHD,
BUTOTOBJIEHUX 32 IITATHUMU TEXHOJIOTISIMU; — BUSIBJIEHHSI OCOOIMBOCTEN CTPYKTYPHO-(a30BUX 3MiH B MeTasi
3BapHUX 3'€JHAHb NIaPOIIPOBOJiB CTOCOBHO iX HaIlpallOBaHHS B YMOBax [IOB3y4OCTi i BToMU 1oHag, 280 Tuc. rof,
HaJlaJI0 MOXKJIMBICTb BUKOPUCTOBYBATH 3aXO[H, SIKi raJIbMyIOTh IIPOXOJIKEHHS TAKUX 3MiH, IO AOLIJIBHO 1J1s
NiABUILEHHS HAIIMHOCTI 3BAPHUX 3'€IHAaHb; — PE3yJIbTaTU BUKOHAHUX JOCJiIPKEHb TOIIOBHUIIN HaBYaJIbHI KYpCU
«QiznKo-xiMiyHi IpoLecH B 3BaPHUX 3'€IHAHHSAX», «MeTasnorpadis 3BapHUX 3'€lHaHb», «OCHOBU HAayKOBUX
IOCTiIKeHby», «MeTas03HaBCTBO i TepMiyHa 00pOoOKa 3BapHUX 3'€JHAHbY, SKi BUKIaAa0Thes y HaljionanbHOMy
TEXHIYHOMY YHIBEPCHUTETI «XapKiBCbKUM MOJIITEXHIYHUN IHCTUTYT». MaTepianu JOCaiIKeHb 3HANLIIIN
BMKOPHMCTAHHS B JIEKLiSX, JUIJIOMHUX i KYPCOBHUX IIPOEKTAX; — PE3yJIbTaTU JOCHiIXEHb PEKOMEHIOBAHO J10
BripoBamkeHHs Ha TEL-5, TEL-3, TEL] (m. 3miiB), AT «YKpaiHChKi eHepreTH4Hi MallHU», @ TAKOK B HaBYaJIbHUN
npouec HTY «XIII».

2. The introduction substantiates the relevance of the work, presents its purpose and objectives, shows the
connection of the work with scientific programmes, plans, topics, presents the main objectives of the study, as well
as the methods and techniques used, the scientific novelty and formulates the practical significance of the results
obtained. In the first chapter, by reviewing the relevant research results of domestic and foreign scientists, the
prospects for solving the tasks aimed at achieving the goal of the work are substantiated. The second chapter
describes the equipment, materials, methods and techniques used in the research. The structural and phase state
of welded joints was investigated using optical and electron microscopy, as well as surface microprobe analysis.
Advanced methods for determining creep pores and fatigue cracks were used to study the damage mechanism.
The third chapter n is devoted to the study of damage to welded joints of steam pipelines in relation to their
operating time under creep and fatigue conditions of more than 280 thousand hours. The fourth chapter contains
the results of determining the reliability and residual life of long-term (over 280 thousand hours) operating steam
pipelines. The fifth chapter is devoted to the theoretical and practical justification of improving the performance of
welded joints of steam turbine rotors at NPPs and TPPs. The conclusions summarise the main findings of the
research obtained in the course of addressing the research objectives set out in the thesis. The main scientific and
practical findings of the work are outlined. The research yielded the following scientific results: - further research
was conducted into the influence of the structural-phase state on the damage susceptibility of the metal in welded
joints of steam pipes that have operated under creep and fatigue conditions for over 280,000 hours; - the



characteristics of the formation of a ferrite-carbide mixture in the structure of welded joints of steam pipes were
identified in relation to their operating life of over 280,000 hours; - the manufacturing technology for welded
joints in steam pipes and turbine rotors for thermal power stations and nuclear power stations has been improved,
enabling the production of welded joints with an enhanced quality of their initial structure. The practical
significance of the results obtained lies in the fact that the research findings presented in the thesis are used to
improve the reliability and determine the service life of welded joints in steam pipes and turbine rotors for nuclear
and thermal power stations. The results of practical value include: - research findings on the microstructural and
phase state of the metal in welded joints of steam pipes operating under creep and fatigue conditions for over
280,000 hours. These results make it possible to determine the reliability of their operation, as well as their
remaining service life; - the production of welded joints for steam pipes and turbine rotors with improved quality
characteristics of their initial structure has, for the first time, made it possible to enhance the reliability of welded
joints under conditions of increased operational loads; - improvements in the welding technology for rotors and
steam pipes have, for the first time, enabled the production of welded joints whose mechanical properties exceed
those of welded joints manufactured using standard technologies; - the identification of the characteristics of
structural and phase changes in the metal of steam pipe welded joints in relation to their service life under creep
and fatigue conditions exceeding 280,000 hours has made it possible to implement measures that inhibit the
progression of such changes, which is beneficial for improving the reliability of welded joints; - the results of the
research conducted have supplemented the courses ‘Physico-chemical processes in welded joints’, ‘Metallography
of welded joints’, ‘Fundamentals of scientific research’, ‘Metallurgy and Heat Treatment of Welded Joints’, which
are taught at the National Technical University ‘Kharkiv Polytechnic Institute’. The research materials have been
utilised in lectures, dissertations and coursework; — the research results have been recommended for
implementation at TPP-5, TPP-3, TPP (Zmiiv), JSC ‘Ukrainian Energy Machines’, as well as in the teaching process
at NTU ‘KhPT.
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1. Cmerankina Harasig BonogumupisHa

2. Natalia V. Smetankina



KBasigikamis: o.1.1., cr. nayk .chisp., 01.02.04
InenTudikarop ORCID ID: 0000-0001-9528-3741
JoparkoBa iHdopmanist: https://scholar.google.com/citations?user=BUakBqUAAAAJ&hl=ru

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH: [HCTUTYT EHEPTETMYHNX MAIIMH i cucTeM im. A. M. TTigropaoro

HaujonanbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 03534570

Micue3Haxoa>KeHHSI: By KomyHanbHUKiB, XapKiB, XapKiBcbkuii p-H., 61046, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiiHHSA: HaujoHasbHa akajieMis HayK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im's I10-6aThKOBI:
1. Kocrin Banepiit AHaTosinoBuy

2. Valerii A. Kostin

KBasigikanis: g.r.u., c.h.c., 05.02.01
InenTudikarop ORCID ID: 0000-0002-2677-4667
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOM: [HCTUTYT estekTposBapoBanHs im. €. O. [Tarona HanjonanbHoi

aKkageMii HayKu YKpaiHu

Kopg 3a €EPIIOY: 05416923

Micueanaxo,szeﬂﬂa: ByJ1. Kaaumupa ManeBuua, Kuis, 03150, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHSA: HaujonasnbHa akajieMis HayK YKpaiHu

Imentudikarop ROR: He zacrocoyerbcs

PeuenseHTu

Bsacue IlpizBuuie Im's Ilo-6aThKOBI:
1. BosixoB Ozer OsekciioBruy

2. Oleh O. Volkov

KBasigikanis: . . 1., gor., 05.02.01
InenTudikarop ORCID ID: 0000-0001-8797-0322
JoparkoBa iHpopmamnist: https://scholar.google.com/citations?user=kHZVodoAAAAJ&hl=en

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HarioHanbHU# TeXHIYHMI YHiBepcuTeT "XapKiBChKuii

MOJITEXHIYHUN IHCTUTYT"
Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys. Kupninyosa, Xapkis, XapkiBcbkuii p-H., 61002, Vkpaina



dopma BiracHOCTI: JlepxasHa
Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3akar04Hi BimoMocTi

Biacue IlpisBuie Im's Ilo-6aTbKOBI Cy66otina Bayepis Banepiisa
rOJIOBH pagu

Biacue IpizBuie Im's Ilo-6aThKOBI Cy66otina Banepis Banepiisna
rOJIOBYIOYOrO Ha 3aCiflaHHi

BiamoBiganibHUH 32 MiATOTOBKY Yenp Cinbyein
00JIIKOBHX JJOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZJaJIbHUM 32 PEECTpalLilo HayKoBoi IOpuenko TeTsHa AHaToiiBHA

OisIIBHOCTI




