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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemMaTHYHHUX PyOpHK: 81.35.15.11

Tema gucepranii:
1. B,HOCKOHEUICHHH O6J'I&,HH3HHH Ta TeXHOJIOTi1 OJIA TIPUMYCOBOT'O IIEPEHOCY €JIEKTPOJHOTIO METAJIa IIPU 3BapIOBaHHi

B CEpeJOBUIIi BYTJIEKHCIIOTO ra3y

2. Development of technology and equipment for the welding in carbon dioxide with forced transfer of electrode
metal

Pedepar:

1. O6'eKT BOCIIIKEHHSL: IPOLIEC 3BAPIOBAHHS IIJIaBKMM €JIEKTPOJIOM B CEPELOBUILi ByTJIEKACIJIOTO rasy 3
IIPUMYCOBUMU KOJIMBAHHSIMU TOPLS €eKTpoza. [IpegMeT focCiigKeHHs: MEXaHi3M IIEPEHECEHHS €JIEKTPOLHOIO
MeTaty. MeTony LOCiIpKeHb: IIPY BUKOHAHHI pOOOTH BUKOPUCTOBYBAJIMCS MeTOY (i3MYHOIO Ta MATEMaTUYHOTO
MOJEJIIOBAaHHS, METOAM €KCIIEPUMEHTAJIbHYX JOCIiKEHb, OcLUIorpadyBaHHs Oyru. BumipioBaHHS IPOBOUIINCS
IIUTOBUMHU BOJILTMETPAMU i aMIIEPMETPaMU, BEJIMYMHA pO30PU3KyBaHHS BU3HAYalacs BaroBUM METOAOM. B
Iycepraii Ha OCHOBI HAYKOBUX, TEOPETUYHUX PO3POOOK i IPOMUCIIOBUX OCIiIP)KeHb BUPIllIeHa BaskKjIMBa HAYKOBO~-
TexHiYHa NpobyiemMa - 3HKEHHS] pO30pM3KYBaHHSI €JIEKTPOIHOTO MeTasly IIPU 3BAPIOBAHHI IJIaBKUM €JIEKTPOZOM B
CepeLoBUILi BYTJIEKMCIIOrO rasy. B rporueci JOCliI)KeHHs CUJIOBOTO BIUIMBY TOPLA €JIEKTPOAA Ha KPAILIo PiauHy,
BUSIBJIEH] KiJIbL|€Bi IIOTOKY, IIBUAKICTD SIKMUX 3061/1bLIYETHCS i3 30iJIbIIEHHSIM YaCTOTH KOJIMBAaHb TOPIS €JIeKTPOA Ta

[IepeLIKOIKAIOTh BilpuBY Kparli. Po3po61eH0 KOHCTPYKIIilo Ta BUTOTOBJIEHO 00JIaHAHHS [J1sl CTBOPEHHS



MEXaHIYHUX KOJIUBAHb TOPLS €JIEKTPOAY, SIKi 3a0€311€UyI0Th IIPUMYCOBE NTEPEHECEHHS €JIEKTPOLHOTO METAay.
Po3po6sieHo cxemMy Ta MaTeEMaTUYHY MOJI€JIb, 10 AO3BOJIsIE PO3PAXyBaTH NIapaMeTPY NIEPETBOPIOBAYA, SIKi
3a6€311e4yIoTh APiOHOKpAIesbHe IEPEHECEHHS €JIEKTPOAHOIO METaly. 3 BUKOPUCTAHHSM BIOCKOHAJIEHOI CXeMU
[IepeTBOPIOBAYa MOCTIHHOTO CTPYMY B iMITyJIbCHUH 3 PETYJIbOBAHOI YaCTOTOI0, OTPMMAHO 30ir 4acTOT
€JIEKTPUYHOTO i MEXaHIYHOTrO KOHTYPIB, 110 J03BOJIsIE€ 320€3M€YUTH MAaKCUMAJIbHY aMILITyly KOJIMBaHb TOPLS
€JIEKTPOZy. BCTaHOBIIEHO, IO 3aCTOCYBaHHS BUMYLIEHMX KOJIMBAHb TOPLS €JIEKTPOJA 3 BAKOPUCTAaHHAM
PO3p0o61eHOro 061aiHaHHS LO3BOJISIE: 3HUBUTY KoeillieHT BTpaT Ta 36i1bmUTU KoedillieHTH pOo3IJIaBIeHHs Ta

HaIJIaBJIEHHS.

2. Object of research: the process of welding consumable electrode of carbon dioxide and forced vibrations of the
electrode tip. Subject of research: the mechanism of transfer of electrode metal. Research methods: the
performance of work used methods of physical and mathematical modeling, methods of experimental studies
oscillography arc. The measurements were made by shield voltmeters and ammeters, the value of the spray was
determined by gravimetric method. The thesis is based on the scientific, theoretical developments and industrial
research solved an important scientific - technical problem - reducing splashing of electrode metal in welding
consumable electrode carbon dioxide. The study of power influence of the electrode tip in the liquid droplet, found
annular flow velocity increases with the frequency of oscillation of the electrode tip and prevent the separation of
the drop. The design is developed and manufactured equipment to create mechanical vibrations of the electrode
tip, which provide compulsory transfer of electrode metal. A scheme and a mathematical model that calculates the
parameters of the inverter, which provide atomizing electrode metal transfer. With the use of advanced DC
converter circuit to pulse with a variable frequency, obtained by matching the frequency of electrical and
mechanical circuits, to provide maximum vibration amplitude of the electrode tip. Found that the use of forced
oscillations of the electrode tip with the use of equipment designed to reduce the loss factor and increase the
rates of melting and welding.
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