O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0222U002096

Jep>kaBHUH peecTpauiliHUI HOMeP: 0117U001219

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 09-02-2022

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: JlocnimkeHHs 3aKkOHOMIpHOCTe! Ta (Pi3KO-TeXHIYHUX 0COGIUBOCTEN IYTOBOTO 3BApIOBAHHS
IIJIABKMM €JIEKTPOLOM B IMITYyJIbCHOMY PEKMMI KOHCTPYKLIi# BifllIOBifaJIbHOTO NIPU3HAYEHHS B YCiX IPOCTOPOBUX

[IOJIOKEHHSIX, B TOMY YMCJIi Iif BOLOIO.
IToyaTok eramy: 01.2017
3akiH4YeHHs eTamy: 12.2021

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAUYHOI 0co0H (200 ITIB i3uyHOi 0CO0H): [HCTUTYT €1EKTPO3BAPIOBAHHS

iMm. €. O. Ilatrona HanioHanbHOI akameMii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05416923

Micue3HaxoaKeHHS: ByJ1. Kazaumupa Manesuua, 6yz. 11, m. Kuis, 03150, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380445280486, 380442873183

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01061, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHCYBaHHS (THC. IPH.): 4578.262




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocminKeHHs 3aKOHOMIpPHOCTEH Ta (Pi3UKO-TEXHIYHUX OCOOJIMBOCTEN IyrOBOrO 3BapIOBAHHS IIJIaBKMM €JIEKTPOJOM
B IMITyJIbCHOMY P€KMMi KOHCTPYKIil BiANOBiHaJbHOTO IPU3HAYEHHS B YCiX IIPOCTOPOBUX ITOJIOKEHHAX, B TOMY

YMCJIi IiJ BOMOIO.

Ha3zBa po6oTH aHTIJIilICbKOIO:

Research regularities and physical and technical features of arc welding with consumable electrode in a pulsed
mode designs critical applications in all positions, including under water.

Pedepat yKpaiHCBHKOIO:

BuBueHo npupopy ¢isnyHUX SIBULL YTBOPEHHS i IepeHOCY KpalleJjib PO3ILJIaBJIEHOrO METaJly B IyTOBOMY IIPOLEC] y
pasi Josy4eHHs iMITyJIbCHOI Il Ta 3AKOHOMIPHOCTI il BIUIMBY Ha MEPEPO3INOII CUJI, SKi AiI0Th Ha KPAILIIO i
3BapIOBAJIbHY BaHHY, IPOTiKaHHS METAyPriHUX Peaklil K Ha CTajlii KparJli, Tak i CTafil BaHHH,
€JIEKTPOrigpoiHaMiuHi IpoLleCcy B 3BapIOBaJIbHiM BaHHI, OCIiIKEHO OCOOIMBOCTI 3aCTOCYBaHHS iMITYJIbCHOI IyTU
3 [IJIaBKUM €JIEKTPOJIOM Ta iMITyJIbCHOTO JIA3€PHOTO BUIIPOMIHIOBAHHS B TiOPUHUX JIa3€PHO-IYyTOBUAX
3BapIOBAJIbHUX TEXHOJIOTiAX. Po3po6ieHa rigpocTaTuiHa MOJIesIb [IJIaBJI€HHS KPaIljli e1eKTPOJAHOro Metainy. Ha ii
OCHOBI [10Ka3aHO iCHyBaHHSI MHO>XKMHHOCTI CTiliKUX (pOpM Kpalljli eJIeKTPOJHOrO MeTajly 3aJlaHOro 00'eMy, sika
3HAXOAMTHCS Ha TOPLi €JIEKTPOJIa 33[IaHOr0 iaMeTpa. BcTaHOBIEHO yMOBU 3a0€3M€4YeHHS [IPOLeCy 3BapIOBaHHS 3
CIIiBBiCHMM BIIOPSIAKOBAHUM BipMBOM KpaIljli PO3IIJIaBJIEHOTO METAJLY €JIEKTPOA, 3SMEHUIEHHSIM TEILIOBiABOLY 3
[IOBEPXHI KpaIuii i eseKTpoyia, 110 AO3BOJIWIIO HiABULIUTH MOr0 TEXHOJIOTIYHY Ta eHepreTU4Hy e(eKTUBHICTb.
Hait6inbummm KoedillieHTOM KOPUCHOI Aii i HallKpaluMy TEXHOJIOTIYHUMU NTapaMeTpamMu (koedilieHTom
PO3IIJIaBJIEHHS! i MACOBOIO MIBUAKICTIO [JIABJIEHHST) XapaKTE€PU3YIOThCS iIHTEHCHBHI IPOLIECH 3BAPIOBAHHS 3 BEJIMKOIO
TYCTHHOIO CTPYMY B €JIeKTpOi. [Ipu iMIysIbCHO-yrOBOMY 3BapIOBaHHi M7IaBKUM ejleKTponoM (I113)
HU3bKOJIETOBAaHUX KOHCTPYKLIMHUX CTaJlell B CyMilllax 3aXUCHUX raziB Ar + 18...20% CO2 Bu3HayeHOo 06J1acThb
TPUBAJIOCTI iMITyJIbCIB, e PO30PU3KYBaHHS METAy MOXKe OyTU 3HM>KEHO 10 piBHA MeHIe 1,5% (TpuBajoCTi
iMmmysbciB 2,6...3,4 Mc), a ApiOGHOKpaIesbHe IEPEHECEHHS €JIEKTPOJHOIO METaly 3a IPUHLUIIOM "OUH iMITyJIbC -
OJjHa KpaIuig" JOCAraeThCs Ha CTPYMax 3HAYHO HWKYMX, HIK ITPY CTallioHapHOMY Iipoueci. JIoCliKeHo BIIUB
CKJIaJIOBUX IIapaMeTpiB iMITyJIbCHOI Aii Ha sIKiCTb Ta (POpMyBaHHS HAIJIaBJIEHOTO MeTajly, METaJIypriiiHi npouecu B
30Hi rOPiHHA AYrY i 3BaplOBaHilii BaHHi, CTPYKTYpy MeTaiy wBa i 3TB, MexaHiuHi BJaCTUBOCTI Ta HaIIPY>KE€HO-
nedOpMOBaHMI CTaH 3BaPHUX 3'€lHAHb. BU3Hau€HO yMOBM MiHiMi3allil 3aJIMIIKOBUX HANPYXEHb B 3BAPHUX By3JIaX

KOHCTPYKLi# BiINIOBiIaJIBHOTO

Pedepar aHIJ1iiCBKOIO:

The nature of the physical phenomena of the formation and transfer of molten metal droplets in the arc process
was studied in the case of adding a pulsing action and the regularities of its effect on the redistribution of forces
acting on the droplet and the weld pool, the course of metallurgical reactions at both the drop and the pool stages,
electrohydrodynamic processes in the welding bath, investigated the features of the use of a pulsed arc with a
consumable electrode and pulsed laser radiation in hybrid laser-arc welding technologies. A hydrostatic model has
been developed to melt an electrode metal droplet. On its basis, the existence of a plurality of stable forms of an
electrode metal droplet of a given volume, located at the end of an electrode of a given diameter, is shown. The
conditions for ensuring the welding process with the coaxial ordered detachment of a drop of molten electrode
metal, a decrease in heat removal from the surface of the drop and the electrode, which made it possible to
increase its technological and energy efficiency, have been established. The highest efficiency and the best
technological parameters (melting coefficient and mass melting rate) are characterized by intensive welding
processes with a high current density in the electrode. In pulsed-arc consumable-electrode welding of low-alloy
structural steels in mixtures of shielding gases Ar +18 ... 20% CO2, the pulse duration range is determined, where



metal spatter can be reduced to a level of less than 1.5% (pulse duration 2.6 ... 3.4 ms ). The fine-droplet transfer of
the electrode metal according to the "one pulse - one drop" principle is achieved at currents much lower than in a
stationary process. The influence of the constituent parameters of the impulse action on the quality and formation
of the deposited metal, metallurgical processes in the arc-burning zone and the weld pool, the weld and HAZ
metal's structure, and mechanical properties of the stress-strain state of we
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