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1. Y 6aratpox ranyssx NpoMHUCIOBOCTi BUKOPUCTOBYIOTbCSI TOHKOCTiIHHI KOPIYCHi JieTasli, y KOHCTPYKLi SKUX HasBHi
dyHKIiOHAJIbHI €/IeMEeHTH, 5IKi 32 CBOIMU XapaKTepUCTUKaMU (TeOMeTpielo; XIMiUHUM CKIIaloM; MeXaHiYHUMU
XapaKTepUCTHKaMU TOI0) 3HAYHO Bifpi3HSIOTHCS Bif BKa3aHOi meTasi Ta Mpu3HaveHi /1J1s1 BUKOHAHHS Pi3HOTO
KOMIIJIEKCY IT€BHUX Bif[IOBiJaIbHUX 3aBIaHb (HAIIPUKJIAJ, O0OUIIKY; apMyI0Ui [T0SCH; HAIIMBY; QYHKIIOHAJIbHI
nI0WAAKy i T. iHm.). Taki pyHKUiOHAIBHI €1eMeHTH BUKOPUCTOBYIOTECS Y PI3HUX JeTajlsX pakeToOymiBHOI, XIMIYHOI,
Xap4yoBOi, MEINYHOI, OOOPOHHOI Ta iHIIKX rajy3ei IPOMUCIOBOCTI. B JaHNil MOMEHT 11 €1eMEHTH HaHOCSIThCS 32
nonomoroto texHosoriit SMT, STT, aprono-yroBoro HamnaBjJ€HHs, MiKpOIIJIa3MOBOTO HAaIlJIaB/IeHHs Tomo. OfHaK,
BUKOPUCTAHHS LIUX TEXHOJIOTiI Mae 3HaYHy 4aCTKy OpaKy uepe3 BUCOKUI IAHC MOSIBU TAaKUX JedEeKTiB, K

HACKPi3HOTO MPOIJIaBjIeHHs, (IIPOMajy) TOHKOCTIHHOI feTasli, TepMidyHUX fAedopmaliiil Toio. Yepes 11e BUBYEHHS



IIpoLieCiB, 10 BiAOyBaIOTLCS Y 30Hi 06POOKU, @ CaMe Y TOHKOCTIHHIN OCHOBI Ta HaIJIaBJI€HOMY MOPOIIKY, Mif, Yyac
J1a3€pHOTO HaIlJIaBJIEHHS HA TOHKOCTIHHY OCHOBY 3 BUCOKOJIETOBAaHOI KOPO3iMHOCTIMKOI CTali, 711 PO3POOKHU
TEXHOJIOTii BUT'OTOBJIEHHS! LIUX KOHCTPYKTUBHUX €JIEMEHTIB 10Tpedye BAOCKOHAIEHHS TEXHOJIOTIYHUX MiAXO/iB Ta €
OJIHMM 3 aKTyaJIbHUX 3aBJIaHb Cy4YaCHHUX MIPOOJIeM MPUKIIAHOTO MaTepiajlo3HAaBCTBA Ta TEXHOJIOTIN 06pOOKHU
MarepiaiB. AKTyasIbHICTb JaHOi POGOTHU MOSICHIOETHCSI HEOOXIAHICTIO BUBYEHHS ITPOLECIB, 10 BifOyBalOThCS y 30HI
00pOOKY, a came y TOHKOCTIHHil OCHOBI Ta HaIlJIaBJIEeHOMY [TOPOLIKY, Mifl Yac JIa3epHOro HalljlaBJIeHHs Ha
TOHKOCTiHHY OCHOBY 3 BUCOKOJIETOBAaHOI KOPO3ilfHOCTIIKOI CTaJli, [J1s1 po3pO0KM TaKoro TEXHOJIOTIYHOrO IIPOLECY,
IIPY SIKOMY IIaHC YTBOPEHHSI TAKUX Ae(EKTiB, SK IIPOrvH Ta IPOIJIaB TOHKOCTIHHOI OCHOBHU, 6710 6 MiHIMi30BaHO.
[Tpu 11pOMy HEOOXiTHO 3a3HAYUTH, 1110 Y 6araThOX rajayssix IPOMUCIOBOCTI BAKOPUCTOBYIOTCSI TOHKOCTiHHI AeTaJli,
y KOHCTPYKLi SIKMX HasiBHi PYHKILIOHAJIbHI €JIEMEHTH, sIKi 32 CBOIMM XapaKTePUCTHKaMU 3HAYHO BiIPi3HSIOThCS Bif,
BKa3aHOI JieTaJli Ta IPU3HavyeHi 17191 BUKOHAHHS Pi3HOTO KOMILJIEKCY IIEBHUX BiJJ[IOBiIaJIbHUX 3aBHaHb. BUKOHAHHS
L[bOTO 3aBAAHHS OO0 HAHECEHHS LIUX KOHCTPYKTUBHUX €JIEMEHTIB Ha Hamnepe]] I00yZoBaHy TOHKOCTIHHY OCHOBY,
noTpebye BIOCKOHAJIEHHSI HasiIBHUX TE€XHOJIOTIM Ha OCHOBI MaTepiaslo3HaBuMX MifXO/iB, & TAKOXX PO3POOKU HOBUX
TEeXHIYHUX pillleHb, HAIIPUKJIa], BUKOPUCTAHHS KOHIIEHTPOBAHUX [TIOTOKIB €HEPTii — J1a3epHOr0 BUIIPOMIHIOBaHHS Ta
€ OJIHVUM 3 aKTyaJbHMX 3aBJlJaHb Cy4aCHUX MTPOGJIeM IIPUKIIATHOTO MaTePiaJlo3HaBCTBA Ta 06pobKy MaTtepiasiB. MeTa
POOOTH: BCTAHOBJIEHHSI 3aKOHOMIPHOCTEH BIIMBY [1apaMeTPiB MIPOIieCy Ja3epHOro HaIlJIaBJIeHHS MEeTasly Ha
CTPYKTYpPOYTBOPEHHS, FT€OMETPII0 Ta PiBEHb €KCITyaTallilHUX XapaKTEPUCTUK OJlEP>KaHUX 00'€MHUX €JIEMEHTIB, a
TaKOX BiJj[TPal[l0BAaHHS KOMILJIEKCY TEXHOJIOTIYHUX 3aXO/IiB J151 KOHTPOJIbOBAHOTO (POPMOYTBOPEHHS 00'€MHUX
€JIEMEHTIB Ha TOHKOCTIHHUX KOPIYCHUX Ta (QYHKLIOHAJIbHUX JETassIX BilNOBiIaTbHUX KOHCTPYKLii. O6'eKT
IOCJIiIPKEHDb - BUCOKOJIETOBAaHI KOPO3iMHOCTINKI >KapOMIllHi CTaJli MiJ 4ac J1a3€pHOT0 HaIJIaBJI€HHS [IOPOLIKY Ha
TOHKOCTIHHY eTaib. [IpegMeT JOoCiIpKeHb — 3aKOHOMIPHOCTI BIVIMBY PEKMMIB JIa3€pHOTO HaIlJIaBJI€HHS Ha
CTPYKTYpOYTBOPEHHS, TeOMETPIIO Ta PiBEHb €KCILTyaTallilHUX XapaKTEePUCTUK OJIEP>KaHUX 00'€MHUIX €JIEMEHTIB 3
BHCOKOJIETOBAHUX KOPO3iMHOCTIMKMX >XKapOMILJHUX CTajled y BUIJIAL NOpoUKy 3i ctasi AISI 316L Ta TOHKOCTiHHO]
OoCHOBHU y Burssgi crasni AISI 321 tosuuHoo 1,2 MM. [IpakTryHe 3HaUY€HHS OTPMMaHUX pe3yJibTaTiB. Po3pobsieHo Ta
CTBOPEHO T'OJIOBKY [IJIs1 HAIlJIABJIEHHS, OCOOJIMBICTIO SIKOi € T€, O ii KOHCTPYKILis MOXKe 3a6€31e4yBaTy OiIbI
SIKICHMI 3aXMCT OIITUKY Ta piBHOMIipHe oxosiomkeHHs 3TB 3aBnsku 6araTokaHasbHIN CXeMi [Toadi 3aX1CHOTO rasy,
a TaKO>X BYy30JI Ioj1ayi (103aTop) OPOLIKY, OCOOJIMBICTIO SIKOTO € MO>KJIMBICTh TOHKOI'O PEryJII0BaHHS LIBUIKOCTI
nojadi MaTepiasy, 10 HaIlJIaBJIOETbCS. PO3p0o6sieHO Ta BiANpallbOBaHO TEXHOJIOTIYHI peKoMeHallii, oo
BHUKOPUCTaHHS KOMIIEKCY TeXHOJIOTIYHUX ITPUIOMIB JIa3ePHOTO HaIlJIaBJIeHHs], AJ1s1 GOPMOYTBOPEHHS 06'€MHHUX
€JIEMEHTIB Ha TOHKOCTIHHMX KOPIYCHUX Ta QYHKIIOHAIbHUX JeTassX BiflIOBiIaJbHUX KOHCTPYKLIi 3
BHCOKOJIETOBaHUX KOPO3iHOCTIMKUX CTajlel XiMiuyHOi, XapuoBoi, pakeTHO-KOCMIUHOI, aBialiiiHoi, npunano0yiBHO]
Ta IHIIMX raay3el NpOMUCI0BOCTi. PO3po6ieHi TeXHOIOrYHI peKoMeHAalii MTpONLIIIM JOCTIiAHO-TIPOMUCIIOBY
arpoobaliilo Ipu BifIIpaljloBaHHI TEXHOJIOTI JIa3epHOr0 HAaIJIaBIeHHs IIJIOMA0K IS ITyLepiB Ta 6aHIaKHUX
I0SICIB Pi3HOT'O PO3Mipy, HOBOI IEPCIIEKTUBHOI KOHCTPYKLIiI COIJIOBOTO GJIOKY PiJMHHOTO PaKeTHOro JBUIYHA 32

npoekToM Kb «IliBgenne im. M.K. SIurens» (M. [JHinIpo).

2. In many industries, thin-walled body parts, the design of which contains functional elements that differ
significantly from the specified part in terms of their characteristics (geometry; chemical composition; mechanical
characteristics, etc.) and are intended to perform a different set of specific critical tasks (e.g., bosses; reinforcing
belts; overlays; functional platforms, etc.), are widely used. Such elements are used in various parts of the rocketry,
chemical, food, medical, defense and other industries. Currently, these elements are applied using SMT, STT, argon
arc cladding, microplasma cladding, etc. However, the usage of these technologies has a significant reject rate due
to the high chance of defects such as bending, burn-throughs, thermal deformation, etc. Therefore, the study of
the processes occurring in the processing zone, namely in the thin-walled base and the deposited powder, during
laser cladding on a thin-walled base of high-alloy corrosion-resistant steel, for development of a manufacturing
technology for these structural elements calls for improvement of technological approaches and is one of the
urgent tasks of modern problems of applied materials science and materials processing technologies. The
relevance of this study is explained by the need to study the processes occurring in the processing zone, namely in
the thin-walled base and the deposited powder, during laser cladding on a thin-walled base made of high-alloy



corrosion-resistant steel, in order to develop a technological process in which the chance of formation of defects
such as bending and burn-through of the thin-walled base would be minimized. It should be noted that many
industries use thin-walled parts with functional elements that differ significantly from the specified part in terms
of their characteristics and are designed to perform a different set of specific critical tasks. This task of applying
these structural elements to a pre-constructed thin-walled base requires the improvement of existing
technologies based on material science approaches, as well as the development of new technical solutions, such as
the use of concentrated energy flows - laser radiation, and is one of the urgent tasks of modern problems of
applied materials science and materials processing. Relationship of the work to scientific programs, plans, topics.
The dissertation thesis was performed at the Department of Specialized High-Voltage Equipment and Laser
Welding (No. 77) of the E.O. Paton Electric Welding Institute of the National Academy of Sciences of Ukraine in
accordance with the research program plans, in particular, “Research of laser selective cladding of metals for the
formation of functional elements on thin-walled parts of critical structures” (2022-2024, state registration number
0122U001193). The purpose of this study is to establish the mechanisms of influence of the parameters of the laser
metal cladding process on the structure formation, geometry, and level of performance characteristics of the
resulting three-dimensional elements, as well as to develop a set of technological measures for controlled forming
of three-dimensional elements on thin-walled body and functional parts of critical structures. The object of
research in this study are the high-alloy corrosion-resistant heat-resistant steels during laser powder deposition
on a thin-walled part. he subject of research are the dependencies of the influence of laser cladding modes on the
structure formation, geometry, and level of performance characteristics of the resulting three-dimensional
elements made of high-alloy corrosion-resistant heat-resistant steels in the form of AISI 316L steel powder and a
thin-walled base in the form of AISI 321 steel with a thickness of 1.2 mm. Multiple pieces of technological
equipment were developed and created: a cladding head, characterized by the fact that its design can provide
better protection of optics and uniform cooling of the optical device due to the multi-channel shielding gas supply
scheme, as well as a powder feeding unit (powder dispenser), characterized by the possibility of fine adjustment of
the feed rate of the material to be deposited. Technological recommendations on the use of a set of technological
methods of laser cladding for the formation of three-dimensional elements on thin-walled body and functional
parts of critical structures made of high-alloy corrosion-resistant steels of chemical, food, rocket and space,
aviation, instrument-making and other industries were developed and tested on prototypes. The developed
technological recommendations have been tested in pilot testing of the technology of laser cladding of sites for
fittings and banding belts of various sizes for a new promising design of the nozzle block of a liquid rocket engine
under the project of the Pivdenne Design Office (Dnipro).
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Kog, 3a €IPIIOY: 020709211

Micqeanaxo,szeﬂna: Bynuug [lonitexniynHa , 6, Kuis, 03056, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpasiiHHS:

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBuuie Im's I1o-6aThbKOBI:
1. BaBmoBeeB AHaroJiN BikTOpOBHY

2. Anatoliy V. Zavdoveev

KBasigikanis: . . 1., c.1., 01.04.07
InenTudgikarop ORCID ID: 0000-0003-2811-0765
JopaTrkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT eslekTpo3BapioBaHHs iM. €. O. TlaTona HarjionanbHoi

akazgemii Hayku YKpaiHu

Kopg 3a €IPIIOY: 05416923

Micue3HaxoaKeHHS: ByJ1. Kaaumupa ManeBuua, 6yz. 11, Kuis, 03150, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudikarop ROR: He zacrocosyerscs

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. Bypnauenko OJiekciii MukosiaiioBud

2. Oleksii M. Burlachenko

KBasigikanis: . . 1., c.z., 05.16.06
Imentudikarop ORCID ID: 0000-0003-2277-4202
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI OCOOH: [HCTUTYT etekTpo3BapoBanHs iM. €. O. [Tatona HaujoHanbHOi

aKkageMii HayKu YKpaiHu

Kopg 3a €IPIIOY: 05416923

Micue3HaxoaKeHHS: ByJ1. Kaaumupa ManeBuua, 6yg. 11, Kuis, 03150, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

VIII. 3ak/1104Hi BiZOMOCTI



BnacHe IlpizBume Im'st Ilo-6aTbKOBI Yeps'skoB Mukosa Onerosuy
TOJIOBH pajgu

BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI Heps'sxos Mukona Onerosud
rOJIOBYIOYOrO Ha 3acCimaHHi

BignoBigasbHuUI 3a MiATOTOBKY [TonomaproBa €BreHis IOpiiBHa

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




