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1. Y@ockoHaneHHs TEXHOJIOTI] i 06/1aHaHH 17151 3BapIOBAHHS B CEPELOBULIi ByTJIEKACIJIOTO ra3y 3 KEPOBaHUM

I[NIEPEHOCOM €JIEKTPOLHOI'O METATY

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

Pedepar:

1. lucepranis npyucBsA4YeHa BUBYEHHIO [IPOLIECY I1JIaBJIEHHS | IEPEHOCY €JIEKTPOLAHOTO METaly [IPU 3BapIOBaHHI B
CcepeloBHUlIli BYIJIEKMCIIOTO raszy 3 METOI0 PO3POOKY 06J1aiHaHHS i TEXHOJIOT, 1[0 03BOJISIIOTh 3HU3UTH
PO30pU3KyBaHHS, NOJINIIUTH (OPMYBaHHS By Ta PO3MUPUATH 06JIaCTh 3MiHU IIapaMeTPiB PEXXUMY LJISIXOM
oprai3satii IpUMyCOBOTr0 IPi6HOKPAIJIMHHOTO IEPEHOCY PO3IIABIEHOTO €JEKTPOJHOro MeTany. O6'ekT
IOCIIIPKEHHS - MPOLIEC IEPEHOCY EJIEKTPOAHOTO METaJly IPU 3BapIOBaHHI y BYIJIEKACIOMY rasi. [Ipegmer
JociigkeHHs. [IIBUAKICTh IPOTIKaHH NEPEXiIIHUX IIPOLECIB y CUCTEMI IKEPEJIO KUBJIEHHS - [yra, [IJIaBJI€HHS

€JIEKTPOJIHOTO METaJly, CTabiIbHICTh TapaMeTPiB MPOoLieCy 3 IPUMYCOBUM IIEPEHOCOM €JIEKTPOJJHOTO METasy



D03BOJIMJIM BU3HAUYMUTHU BUMOTHU [0 IKepeJsia JKUBJIEHHS, MEXaHi3My 110 [10a€, PO3MUPUTH [ialla30H PEXUMIB
3BapIOBaHHA 3 sIKiCHUM (GOpMYyBaHHIM IIBa. MeTonu mocigkeHHs. Briius napameTpiB cucrtemu (miamerpa
€JIEKTPOJa i KpaIji, 4aCTOTH IEPEHOCY i KOPOTKUX 3aMUKaHb IyTH, BOJIbTaMIIEPHOI XapakTepucTuku (BAX)
IPKepeJsia, 3aX1CHOrO CEPEeIOBUINA) Ha TPUBAJIICTh IIPOLIECY CAMOPETYJIIOBAaHHS TOBXUHU AyTH OLHIOBAIU 32
IIOIIOMOTOI0 MAaTEMATUYHOIO MOJENIOBaHHA. 714 aHali3y KiHETUKYU 3pOCTaHHS KpaIlli 3aCTOCOBAHUI YACETILHUN
€KCIIEpUMEHT. JI7151 BUMipy BEJIMYMHU PO30PU3KYBaHHSI BUKOPYCTAaHUI BaroBUii MeTo . JI71s1 aHasisy nepexifiHux
IIPOLIECIB, IO MTPOTIKAIOTh Y AYTOBOMY IIPOMDKKY, BUKOHYBaJIM CUHXPOHHUI 3aMIMC MUTTEBUX 3HAY€Hb CTPYMY i
Hanpyru nyru Ha EOM y peasbHOMY yacy 3a JOIIOMOTOI0 aHaoro-uu@poBux nepeTBopioBauis. 1o 3anucax
OIIiHIOBAJIM CTabi/IbHICTh IIEPEHOCY €JIEKTPOLHOTO METaJy i BIJIUB ii Ha 30BHILIHIN BUT/sy, mBa. IcnTy Ha po3puUB
[IOKa3a/I1 MillHICTh 3BApHOTO 3'€JHAHHS HE HIDKYe MIiIJHOCTI OCHOBHOT'O MeTaily. Po3po6sieHo MaTeMaTH4Hy MOJeJlb
IIpOLeCy CAMOPETYJIIOBAHHSI OBKMHU IyTH, sIKA BPAXOBYe SIKICHI XapaKTE€PUCTUKU YT, IPKepeJla SKUBJICHHS,
XapakTep [1epeHOoCy PifKoro MeTasy i Xxapakrep o6ypeHsb. Lle 1038010 chOopMyIi0BaTh BUMOTH JI0 KyTa HAXUITY
BAX mxepesa >KUBJIeHHS!, 00YMOBJIEHI IPUITYCTHMOIO TEXHOJIOTI€0 ITOMUJIKOIO 10 IOBXXUHI Iyry Npu Aii 36ypeHb,
BUKJIMKAHUX KOJIMBAaHHSIMU PYKH 3BapIOBaJIbHMKA i POCTOM KpaIljli B IPOLeci MyIaBJeHHS eJIeKTPOY.
Po3po6ieHocnoci6 4yroBoro 3BaploBaHHs B CEPEJOBULI BYTJIEKACIIOTO ra3y, sSIKUii BKJII0Ya€ KUBJIEHHS IyTU
MyJIbCYIOYMM TOKOM ITPOMUCJIOBOI YaCTOTH i MOAYJIALIIO MIBUAKOCTI NOIABAHHS €JIEKTPOJly, CHHXPOHI30BaHy 3
IIpoBajlamMu Hanpyru. Po3pobisienuii cnocié moxke 6yTH BUKOPUCTAaHUM [IpY 3BapIOBaHHI CTajli Masoi TOBIIUHY, IPU
HaIJIaBJIEHHI BaJliB MaJlUX JiaMeTpiB, pO3po0JeHi METOVKY - B yYO0BOMY MIPOLEC IPU MiArOTOBL iH)KEHEPHUX
Kazpis.

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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