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1. YoockoHaseHHs1 TEXHOJIOT] i 06s1aHaHHS 17151 3BapIOBaHHS B CEPELOBULLi BYTJIEKACIJIOTO ra3y 3 KEPOBaHUM

INEPEHOCOM €JIEKTPONHOI'O METATY

2. The improvement of technology and equipment for CO2-shielded arc welding with forced electrode metal
transfer

Pedepar:

1. luceprauisg nprucBa4YeHa BUBYEHHIO NIPOLIECY IIJIaBJIEHHS i [IEPEHOCY €JIEKTPOLHOIO METaJly IIPU 3BAPIOBAHHI B
CepeoBuUlIli BYyIJIEKMCIIOTO razy 3 METOI0 PO3POOKY 06IaiHAHHS 1 TEXHOJIOTI, [0 T03BOJISAIOTh 3HU3UTH
PO30pU3KyBaHHS, NOMNMUTA GOPMYBaHHS LIBY Ta PO3MMPUTHU 06J1aCTh 3MiHU MIAPAMETPIB PEKUMY LIJIIXOM
opraxizallii IpMyCOBOTro Jpi6HOKPAINJIMHHOTO IEPEHOCY PO3IJIaBIEHOTO €J1EKTPOLHOro Metany. O6'ekT
IOCIIIKEHHS — MIPOLEC IIEPEHOCY EJIEKTPOLHOTO METaJly IIPU 3BapIOBaHHI y BYIJIEKACIOMY rasi. [Ipegmer
nociigxeHHs. [IBUAKICTb MPOTIKaHHS NEPEXiIHUX MPOLECIB Y CUCTEMI I)KEPEJIO KUBJIEHHS - IyTa, IJIaBJIE€HHS
€JIEKTPOJIHOTO MeTaJly, CTabi/IbHICTh MapaMeTPiB NPOLECY 3 TIPUMYCOBUM NIEPEHOCOM €JIEKTPOJIHOTO METAJTy
IO3BOJIMJIM BU3HAYUTHU BMMOTH [0 IyKepesla JKUBJIEHHS, MEXaHi3MY 110 MTOJA€, PO3IIKUPUTH Jialla30H PEXKUMIB
3BapIOBaHHA 3 IKICHMM (OPMYBaHHSM IIBa. MeTonu mociigkeHHs. BriimB napameTpis cucremu (giamerpa

€JIEKTPOJa i KpaIlji, 4aCTOTH IIePEHOCY i KOPOTKUX 3aMUKaHb YT, BOJIbTaMIIEpHOI XxapakTepucTuku (BAX)



IPKepeJia, 3aX1CHOrO CEPEIOBUINA) Ha TPUBAJIICTh [IPOLLECY CAMOPETYJIIOBAHHS JOBXUHU AyTH OLiHIOBAIU 32
IOTIOMOT'0I0 MaTEMATUYHOTO MOZEIOBAHHS. JI71s1 aHasi3y KiHETUKM 3POCTaHHSI Kparjli 3aCTOCOBAHMI YMCEIbHUI
€KCIIEPUMEHT. JI7151 BUMipy BEJIMYMHU PO30PU3KYBaHHS BUKOPYCTAaHMI BaroBUii MeTo. JI71s1 aHaslisy nepexifgHux
IIPOLECIB, IO MIPOTIKAIOTh Y AYTOBOMY IIPOMDKKY, BUKOHYBaJIM CUHXPOHHUI 3aMIMC MUTTEBUX 3HAYEHb CTPYMY i
Hanpyru nyru Ha EOM y peasbHOMY yacy 3a JOIIOMOTOI0 aHAOro-uu@poBux nepeTBoproBauiBs. 1o 3anucax
OLiHIOBAJIU CTabI/IbHICTh IIEPEHOCY €JIeKTPOLHOTO METaJy i BIJIUB ii Ha 30BHIlIHIN BUr/sy, mBa. IcnuTy Ha po3puUB
II0Ka3a/y MillHICTb 3BAPHOT0 3'€JHaHHS HE HIDKYE MIiIJHOCTI OCHOBHOT'O MeTajly. Po3po6ieHO MaTeMaTH4Hy MOJIeJlb
IIPOLIECy CAMOPETYIIOBAHHSI OBKMHU YT, sIKA BPAXOBYe SIKICHI XapaKTEPUCTUKU YT, IPKepeJla SKUBJIEHHS,
XapakTep [epeHoCy PiJkoro MeTaiy i xapakrep o6ypeHs. Lle 103Bo1nio cpopMyIIIoBaTU BUMOTH 10 KyTa HAXUITy
BAX mxepesa >KvBJIeHHs!, 00yMOBJIEHI IPUITYCTHMOIO TEXHOJIOTI€0 IIOMUJIKOIO IO IOBXXUHI Iyry Npu Aii 30ypeHb,
BUKJIMKAHUX KOJIMBAHHSIMU PYKU 3BapIOBAJIbHMKA i POCTOM KpaIlji B IPoLeci MyIaBJIeHHS eJIEKTPOLY.
Po3pobieHocrioci6 gyroBoro 3BapioBaHHS B CEPEIOBUIILi BYTJIEKUCIIOTO a3y, IKUH BKIIIOYAE KUBJIEHHS IyTH
MyJIbCYIOYMM TOKOM ITPOMMUCIIOBOI YaCTOTH i MOAYJIALIO MIBUAKOCTI IIOIABAHHS €JIEKTPOJly, CHHXPOHI30BaHy 3
IIpoBaslamMu Hanpyru. Po3po6isiennii cnocié moxe 6yTH BUKOPUCTAHUM [IpY 3BapIOBaHHI CTajli Masloi TOBIIUHY, IPU
HaIJIaBJICHHI BaJliB MaJIUX JiaMeTpiB, pO3p00JI€Hi METOVKY — B yYO0BOMY MIPOLEC IPU MiATOTOBL iH)KEHEPHUX
KagpiB.

2. The dissertation is devoted to the research of electrode metal melting and transfer using CO2-shielded arc
welding process with the aim of working out equipment and technology that allow splashing decrease, better weld
formation and parameters range increase by organizing forced atomized electrode metal transfer. Investigation
object: electrode metal transfer process of CO2-shielded arc welding. Investigation subject. The power source -
welding arc system transient speed, the electrode metal melting, the stability of forced electrode metal transfer
process parameter has allowed to determine requirements for power source, feed mechanism, to extend range of
condition parameters with quality weld formation. Research techniques: The system parameters effect (electrode
and drop diameter, transfer and welding arc short-circuiting frequency, static volt-ampere characteristic of power
source, welding atmosphere) on welding arc length self regulation process duration was estimated using
mathematical modeling. The numerical experiment is used for drop growth kinetic analysis. The weight method is
used for splashing value measurement. The synchronous recording of welding arc current and voltage
instantaneous values on computer with the help of ADC is used for transient process analysis. The records is used
for electrode metal transfer stability estimating and stability influence on weld quality. The destructive test shows
that weld tensile strength is not less than base metal tensile strength. The mathematical model of welding arc
length self regulation was worked out. It uses qualitative characteristics of the welding arc, the power source,
metal transfer and disturbance. It allows to formulate requirements for static volt-ampere characteristic of power
source caused by the arc length tolerance, operators hand and drop formation disturbance. CO2-shielded arc
welding process was worked out. It includes pulsed current supply of commercial frequency and feed speed
modulation synchronized with voltage pulse valley. Thedeveloped method can be used for small thickness steel
welding, for small diameter shaft surfacing, the developed methods - in educational process during training of the
engineering staff.
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