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Pedepar:

1. ¥ pucepTauiiiHiii po60Ti BUpilleHa HayKOBO-TIPAKTUYHA 3a/a4a MiiBULEeHHS €(PeKTUBHOCTI TEXHOJIOTII
BUIIPABJIEHHS OPaKy JIMTBA 32 JJOMOMOTOI0 3aCTOCYBAHHS yIOCKOHAJIEHOI TEXHOJIOTIi 3aBapIOBaHHS CIIOCOO0OM
nonepeyHoi ripku. O6’eKTOM JOCIIiIPKEHHS € TEXHOJIOTis 3aBaplOBaHHsI e PEeKTiB TUTUX KOHCTPYKLiH i3 epliTHUX
craseii ciocob6om nonepevnoi ripku (CIII') enekrpogamu TMJI-3Y Ta YOHU 13 /45 6e3 nonepegHboro i CyIyTHbOTO
IifirpiBaHH Ta MiCJIsl 3BapIOBAJIBHOTIO BilITyCKy. [IpeIMeTOM IOCIIiIKEHHS € 3B'130K CTPYKTYPHOTO CTaHy
3BapIOBAHOIO METAJy B 30HI TEPMIYHOIO BIUIUBY 3 KOMILJIEKCOM BJIaCTUBOCTEN, 1[0 XapaKTEPU3YIOTh HATiHICTb
3BapHUX 3'€IHaHb, OTPMMAHMUX IIiJ] YaC 3aBapIOBaHHS AE(EKTIB INTBA CTOCOBHO XPOMO-MOJIiOI€HO-BaHAli€BUX
crasieii . Y BCTymi OOrpyHTOBaHO aKTyaJybHICTh 33724 JOCIiJIKEHHS, II0Ka3aHO 3B’130K pOOOTHU 3 HAYKOBUMHU

I[IporpaMaMy, IjiaHaMy, TEMaMUy, HaBE€JE€HA HAYKOBa HOBM3HA Ta cdpopmynbosaﬂe MMPaKTUIHE 3HAYEHHS OTPUMAHUX



pe3yabTariB. B nepmomy po3aii 34iiCHEHNI aHAJIITUYHUI OIJISL], CTJIEN, 110 BUKOPUCTOBYIOTh IJIS1 KOPITYCHUX
TypOiH, iX BJIaCTUBOCTI, 3arajibHa XapaKTepPUCTHKA Ta OCOOJINBOCTI iX 3BapIOBaHHS Ta TEPMiyHOI 0OPOOKY.
Po3rngHyTi cyyacHi TexHOJIOri 3BaploBaHHsI IPY BUTOTOBJIEHHI | PEMOHTI BEJIMKOTabapUTHUX KOHCTPYKIiH 3i
crajiell IepJIiTHOro KJacy, ix TpygHoLi Ta HefoJikyu. OLiHeHi (pakTopy, 10 BIJIMBAIOTh HAa TPIlIMHOYTBOPEHHS Ta
CXUJIBHICTB 10 KPUXKUX PYHHYBaHb TEIUIOCTIMKUX cTasiel. [locTaBieHi OCHOBHI 3aia4i gucepTauiiHoi po6oTH,
00paHO HaNpSIMU AOCIiIPKeHb. Y IPYroMy pO3[iji pO3IJISHYTi eKCIIepUMEHTaJIbHi i pO3paxyHKOBi MeTOIH, SIKi
3aCTOCOBYBAJIMCS B IIPOLIECi BUKOHAHHSI POOOTHU. Y TPETbOMY PO3/iJii IpeCTaB/IeH] pe3yIbTaTU JOCiIKEHb SIKOCTi
3BapHOro 30egHaHHA 3i ctani 15XIM1®, Bukonanoro CIIT 6e3 nogasbioi TepMO06GpPOOKY 10 MAKPOKOHTPOJIIO.
[TpoBeneHo BUIIpOOYBaHHSI KOPOTKOYACHUX MEXaHIYHUX BJIACTUBOCTEN. 32 JAaHUMU JOCJIiIKEHb [[bOTO PO3TiTy
OZlep>KaHO HACTYIIHi pe3ysIbTaTH: - BUMipU MiKpoTBepHocCTi B 3TB 3BapHOTro 3'eHAaHHS MiATBEPIKYIOTh
IOCTOBipHiCTh BUMIpiB TBephocTi HV, 10 BKa3yloTh Ha 6iJbIlI BUCOKY TBEPLICTb B cepeauHi 3TB, unm nobausy mexi
CIUIaBjIeHHS; - 3BapioBaHHA CIII' He 3HMKyeE OIip KPUXKOMY PYMHYBAHHIO B 30HI TEPMIYHOTO BIUIUBY i 1IBi B
MOPiBHSHHI 3 OCHOBHUM METAJIOM B [I0YaTKOBOMY CTaHi, a IMiCJI BUCOKOTO BifITyCKY, IPOBEIEHOTO ITiCJIs
3BapIOBaHH4, yHapHa B'a3Kicte 3TB HaBiTh BUlle, HiXK OCHOBHOTI'O MeTaly; - Ipu 3BapioBanHi CIII, 3aBasku
[iABUILEHHIO YaCTOTA TEPMOLMKIIYBAHHS, aBTOMIIrPiBaHHs Jlie €(pEeKTUBHIlIe, IO i CIIPUSIE YIIOBIIbBHEHHIO
IIBUJIKOCTI OXOJIOKEHHSI. Lle pr3BOAUTD 4O YTBOPEHHS CIIPUSITINBOI CTPYKTYPU BEPXHBOTO 3€PHUCTOrO OEMHITY.
YeTBepTH PO3AiJ MPUCBAYEHO JOCIIIPKEHHIO 3ATHOCTI METaJIy 1IBA i 30HM TEPMIYHOTO BILJIMBY YUHUTHU OIIip
KPUXKOMY PyHHYBaHHIO micJst 3sapioBanHs CIII', BUKOHaHUMX 32 IITATHOIO TEXHOJIOTIEI0 Ta 6€3 4,01aTKOBOI
TEPMOOOPOOKH, MIJIIXOM BU3HAUYE€HHS KPUTUYHOI TEMIIEPATypU KPUXKOCTI Ta TPIMHOCTIMKOCTI py KiMHATHIN Ta
MiHyCOBUX T€MIIepaTypax. BCTaHOBJIEHO, 110 iCTOTHOI Pi3HMIIi B HAIIPYKEHOMY CTaHi 3BapHUX 3'€JHaHb, BUKOHAHUX
OCC 3 migirpiBannasam go 350 - 400°C B nopiBHanHi i3 CIII" 6e3 nipirpiBaHHs He BUSIBJIEHO, TOMY TaKe MilirpiBaHHS
3aCTOCOBYBATH IIPY BUIPABJIEHH] e(eKTiB HeZoLinbHO. CIIEKTPOCKOMIYHO AOCIIIPKEHO TOHKY CTPYKTYPY 3Pa3KiB
nicns CIIT 6e3 gogaTKOBOi TEPMOOOPOOKY, BUBHAYEHO XiMIYHMI cKian Kapo6inis. [TosTril po3mis mprucBsIYeHO
BMBYEHHIO BIIJIMBY 3BapIOBaHHS CIIOCOOOM IIOIIEPEYHOI ripKU Ha PO3MOiJ TBEPAOCTI, piBeHb MEXaHIUHUI
BJIACTMBOCTEN Ta CTPYKTYPY 3BapHUX 30€HaHb 3i cTasi 25J1. JlocigKeHHs BUKOHaHi Ha 3pa3Kax B 00Cs3i: 3
HoTepeIHiM MifirpiBaHHSM, 3 BUCOKMAM BiIyCKOM IIiCJIg 3BapIOBaHHS i 6€3 ronepeaHboi Ta HACTYIHOL
TEpMOOOPOOKU. 3aJIEXKHICTh 3MiHU TBEPIOCTI Bifj ClIOCOOY 3BapIOBAHHSI Ta Bifl 30HM BUMipy HaBEJIEHO Y BUTJISI
rpadikiB. BctaHOB/IEHO, 1110 HE3aJIEXKHO Bif] TEXHOJIOTi 3BapIOBaHHS Bij3HayaeThCs MifgBullieHHs TBepaocTi B 3TB
o613y Mexi criaseHHs. OTxe, nicis 3BaptoBaHHs CIII' BucokoremneparypHa obsactb 3TB, He3Bakaouu Ha
MiJBUIIEHY TBEPAICTb, MA€ OJIHAKOBY 3 OCHOBHMM METAJIOM 3[IaTHICTb OIIOPY YTBOPEHHIO XOJIOOHUX TPiuH. Lle
MoOXe 6yTH 06YMOBJIEHO NOJIpiOHeHHsIM 3epeHHOi Oynosu 3TB B pesysbTarti Tensiosoi i nedpopmallifiHoi fii npu
3BapIOBaHHi. 3a pe3ysibTaTaMU MeTalorpapiyHuX JOCTiIKEHb BCTAHOBJIEHO, 1110 IIpY 6araTomapoBOMY 3BaplOBaHHI
CIII" mikpocTpykTypa 3TB i HamnaBjIeHOro MeTasy LBa 3aBAsAKY BUCOKOTEMIIEPATYPHOMY HArpiBy IIpY HaIJIABJIEHHI

IapiB IepeKpUCTai3yeThCs i cTae Ipi6HO3EPHUCTOIO i sBJIsIE CO600 OEIMHIT 3 pIBHOOCHMMU 3epHaMU DEPUTY.

2. The dissertation solves the scientific and practical problem of increasing efficiency of correction technology of
casting defects using advanced welding technology. The object of the research is the technology of welding
defects of constructions made of pearlitic steel, using the method of transverse slide electrodes CROMOCORD Kb
and OVERCORD without preliminary, concomitant heating and heat treatment after welding. The subject of the
research is the connection of the structural state of weld metal in thermal influence with a set of properties, which
characterize reliability of welded joints obtained during welding of casting defects in relation to chromium-
molybdenum-vanadium steels. In the introduction the relevance of research objectives is justified, the relation of
study with scientific programs, plans, topics is shown, scientific novelty is provided and practical value of results is
formulated. The first chapter provides an analytical review of steels, which are used for hull turbines, their
properties, general characteristics and peculiarity of their welding and thermal processing. Modern welding
technologies in manufacturing and repair of oversized constructions of pearlitic steels, their difficulties and
drawbacks are considered. Factors, which influence crack formation and susceptibility to brittle fractures of heat-
resistant steels are estimated. The main tasks of the dissertation are set, the directions of research are chosen. The
second chapter provides experimental and computational methods, which were used in the process of study. The



third chapter provides studies’ results of the quality of welded joints from 15CrMoV5-10 steel, performed with
method of transverse slide without further heat treatment by macro control. According to the data of research in
this chapter, the following results were obtained: - microhardness measurements in the zone of thermal influence
of welded joint confirm credibility of hardness HV measurements, which leads to higher hardness in the middle of
the zone of thermal influence, compared to near the fusion boundary; - welding using the method of transverse
slide does not reduce resistance to brittle fracture in the zone of thermal influence and the seam, in comparison to
the base metal in the initial state, and after high tempering performed after welding, the toughness of the zone of
thermal influence is even higher than the original base metal; - while using the method of transverse slide, due to
the increase in the frequency of thermal cycling, auto heating acts more effectively, which leads to deceleration of
cooling speed. The fourth chapter is dedicated to the research on the ability of weld metal and zone of thermal
influence to resist brittle fracture after welding with method of transverse slide, performed by standard
technology and without additional heat treatment, by determining the critical temperature of brittleness and crack
resistance at normal and sub-zero temperatures. It is established, that a significant difference in the welded joints
stress state made in reverse step method with heating up to 350 - 400°C in comparison to the method of
transverse slide without heating is not detected, therefore such heating is not appropriate for defects correction.
The fine structure of samples after using the method of transverse slide without additional heat treatment was
spectroscopically investigated, the chemical composition of carbides was identified. The fifth chapter is dedicated
to studying the impact of welding using the method of transverse slide on hardness distribution, level of
mechanical properties and structure of welded joints from steel 25L. The research was performed on samples in
volume: with preliminary heating, with high tempering after welding and without preliminary and concomitant
heating. The dependence of the change in hardness on the method of welding and on the measurement is
presented in graphs. It is established, that regardless of the welding technology there is a hardness increase in the
zone of thermal influence near the fusion boundary. Hence, after welding with the method of transverse slide the
high-temperature area of the zone of thermal influence, regardless increased hardness, has the same ability to
resistance to formation of cold cracks as the base metal. This may be due to the grinding of the grain structure of
the zone of thermal influence as a result of thermal and deformation action during welding. According to the
results of metallographic studies, it is established that in multilayer welding using the method of transverse slide,
the microstructure of the zone of thermal influence and weld metal recrystallizes and becomes fine-grained due to
high temperature heating during surfacing of layers and is bainite with coaxial ferrite grains.
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