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Pedepar:

1. Y nuceprauii npoBefeHO aHali3 CUCTEM KUBJIEHHS €JIEKTPOTEXHIYHOIO KOMILJIEKCY MAIIMHU KOHTAaKTHOTO
3BapIOBAHHSL: iX MapaMeTpiB, XapaKTE€PUCTUK, TOKA3HUKIB eHeproedeKTUBHOCTI /I)KepeJt Ta SIKOCTi eJIeKTPOeHePTii,
iX B3aeMHOTO BILIMBY. Y IycepTaliiiHiil pob0Ti IPOBeAEeHNI aHaJIi3 €JIEKTPOMAarHiTHUX Ta TEINJIOBUX IPOLECIB Y
€JIEKTPOTEXHIYHOMY KOMILJIEKCI MAaIIMHU KOHTAKTHOTO 3BAPIOBAHHS, HA MiICTABI SIKUX PO3PO0JIEHO y3arajJbHEHY
MO/JIE€JIb €JIEKTPOTEXHIYHOTO KOMIJIEKCY MAIIMHU KOHTAKTHOTO 3BAPIOBAHHS 3 YPaXyBaHHSIM €JIEKTPOMAarHiTHUX,
TEIJIOBYX ITPOLIECIB i 30BHIIIHIX 30ypeHb. PO3p06J1€eHO HOBI CI1I0CO0U KepyBaHHs I€PETBOPEHHSIM €Heprii y cucTemi
SKMBJIEHHS! €JIEKTPOTEXHIYHOIO KOMILJIEKCY MAlIMHY KOHTAaKTHOTO 3BapPIOBAHHA [71s1 3a0e3Me4eHHs cTabinisarii
TEIJIOBOTO MPOLIECY Y 30HI 3BapIOBaHHS, 10 IOJIATal0Th B HOPMYBaHHI €HEPTii, gKa BUIINIAETbCA Y 3BaPIOBAJIbHOMY

KOHTAaKTi, 1110 103BOJIsSIE CTabi/1i3yBaTH IPOLieC 3BAPIOBAHHS, MiIBULIUTY CTAOLIbHICTD i IKiCTh POpMyBaHHS



HEpO3'€MHUX 3'€/IHaHb 32 YMOBH JIii 30BHIlIHIX 30ypeHb. YI0CKOHAJIEHO METO/] KEPYBAHHS IIPUCTPOEM KOMIIEH ALl
PEaKTUBHOI OTY>KHOCTI y CKJIali €JIeKTPOTEeXHIYHOro KoMilyiekcy MK3, 1o 103Bosisie 3a6e31ne4nTy IaaBHe
PeryJIoBaHHs PEAKTUBHOI IIOTY>KHOCTI, C(POPMYyBaTU CIIOKMBAaHUM CTPYM OJIM3BKOI 0 CUHYCOifAHOI popMu 3a
HasIBHOCTI HECUHYCOINHOCTI Hanpyru. B guceprauiiiHiil po60Ti BUKOHAHE TEOPETUYHE OOI'PYHTYBAHHS HOBUX Ta
yIOCKOHAJIEHHS iCHYIOUMX MiIXOMiB 4O CTBOPEHHS BUCOKOE(PEKTUBHUX CUCTEM €JIEKTPUYHOTO JKUBJIEHHS
€JIEKTPOTEXHIYHUX KOMILJIEKCIB MalIH KOHTAKTHOT'O 3BapIOBAaHHSA 3 OJHOGMA3HUM Ta TPU(PAZHUM MiJKIIOYEHHSIM [0
Mepexi. Briepiie 3ariporioHOBaHO [J1s1 €1EKTPOTEXHIYHOTO KOMILJIEKCY MAlIMHM KOHTAaKTHOTO 3BapPIOBAHHS 3
TpUPa3HUM MiTKIIOYEHHSIM JO MEPEXi BUKOPUCTAHHS 6€3110CEPENHbOTO MAaTPUYHOTO NTEPETBOPIOBAYA, 3aKOH
KepyBaHHS SIKUM I10JIra€e y KepyBaHHi KoedillieHTOM 3aIlI0BHEHHS iMITYJIbCIiB KJIIOYiB 32 YMOBU 3a0€3I1e4eHHS
IIOCTiFIHOI MUTTEBOI aKTUBHOI IIOTY>KHOCTI, 1110 103BOJISIE€ 3a0€3M1€YNTH CUMETPII0 CIIO’KMBaHUX BiJl MEPEKi CTPYMiB 3
HU3bKUM PiBHEM TapMOHIK i 6JIU3bKOIO 10 HYJIs1 PEaKTUBHOIO KOMIIOHEHTOIO, i 3a6€3M€4UTH CTabili3alio mpouecy
3BAPIOBAHHS 33 PAXYHOK HOPMYBAHHS €HEPTii, [0 BUIINSIETHCS B 3BAPIOBAJIBHOMY KOHTAKTI. YIIepIle BUKOHAHO
TEOPETUYHE OOI'PYHTYBAHHS Ta PO3PO06JIEHNI MeTo ], (GOPMYBaHHS BUXiHOI HAIIPYTH [KepeJla )KUBJIEHHS MaIlMHU
KOHTaKTHOT'O 3BapIOBaHHS 6JIM3bKOI 10 IIPSIMOKYTHOI (POPMU 3MiHHOI [IOJISIPHOCTI, 3TiJHO 3 Y4MM MOMEHTU
[IepEeMMKAHHS [OJISIPHOCTI BU3HAYAIOThCS 10 (PaKTy HACMYEHHSI MarHiTOMPOBOY 3BapIOBAJIbHOTO TPAaHC(POPMATOPY
3 KOHTPOJIEM BeJIMYMHU II0TOKO3YEIJIEHHS B PEeKUMI peaslbHOTo 4acy, 1o 3abesnevyye MiHimizalio BUXigHOi
4acTOTU JpKepeJa, 403B0oJIsie BAKOPUCTOBYBATY 3BUYAHUN MepeskeBuil TpaHcOopMaTop, Ta 3ade3neynTy 6inbumni
BUXiJHUI CTPYM TpaHC(OPMATOPA, HDK TP NPSIMOMY MiIK/IIOYEHHI 10 MepexXi. B nuceprauiiiniii poboTi Brepiie
3alpONIOHOBAHUI METOJ, KePyBaHHS Tp1(pasHOOAHO(Pa3HNM 6e30cepelHiM MATPUYHUM [IEPETBOPIOBAYEM
CHCTEMU JKUBJIEHHS €JIEKTPOTEXHIYHOTO KOMIIJIEKCY MAIIMHM KOHTAKTHOTO 3BAPIOBAHHS, SIKUI MOJIATa€e y TOMY, 110
TPUBAJIICTh BKJIIOUEHOTO CTaHY BiNIOBIHOTO KJIl0Ya BU3HAYAETHCS LIJIIXOM [TOPIBHSIHHSA iHTerpasa BUXiHOTO
CTPYMY 3 BEJINYMHOIO ONIOPHOTO 3apsify, PO3PaxyHOK SIKOTO BiZlOyBa€ThCS B PEKMMI PEATIBHOTO 4acy, IO JO3BOJISIE
3abe3neyuTy cTabinizanio axocTi GopMyBaHHS BXiIHUX CTPYMIB Ipy 3MiHi eKkBiBasieHTHUX NapameTpiB MK3 Ta
3MEHIIMTU BTPATU MOTYKHOCTI y IEPETBOPIOBAaYi. YJOCKOHAJIEHO METO/, KEPYBAaHHSI MAaTPUYHUM [1€PETBOPIOBAYEM
DK e1eKTpOTeXHIYHOTrO KOMIIJIEKCY MAIMHU KOHTAKTHOTO 3BapIOBAaHHS, 110 1a€ MOXJIMBICTb BUKOPUCTAHHS
IpKepeJsia B IKOCTi KOMIIEHCATOPa PeaKTUBHOI IOTY>KHOCTI Ta,/a60 NapasesibHOro akTUBHOTO (ibTPy BULIMX
rapMOoHiK, 4K IIifi Yac 3BapIOBaHHS, TaK i Mif] YaC TEXHOJIOTIYHUX I1ay3, Ta JO3BOJISE TOKPALIUTHU CIIEKTPAJIbHUM CKIIA],
HaIpyru MEPEXi >KUBJIEHHS i 3a0€3M1eYNTH BiJIIIOBIAHICTh CTAHJAPTaM 3 €JIEKTPOMAarHiTHOI CyMiCHOCTI
€JIEKTPOTEXHIYHOT'O 00JIaJJHAaHHS 3 MEPEXKEIO KMBJIEHHS Y Pa3i MiIK/II0UYE€HHS HEJIHIHUX HaBaHTaXKEHb 10 TOYKU
3araJjipbHOTO NpuenHanHs. OCHOBHI TeOpeTUYHi pe3yJibTaTH, OTPUMaHi B AucepTaliiiHill po6oTi, nepeBipeHi Ha
CTBOPEHMX MAaTEMAaTUYHUX MOJIEJISX Ta €KCIIEPUMEHTANbHO. KIll04oBi cy10Ba: MallMHa KOHTAaKTHOTO 3BapIOBAHHS,
IPKEPEJIO KUBJIEHHS, IIEPETBOPIOBAY 3MiHHOTO CTPYMY, MaTPUYHUI [1IEPETBOPIOBAY, HECUHYCOIIHICTb, pEaKTUBHA
IOTYXXHICTb, aKTUBHUI QiNbTP, HECUMETPIs, HeJliHiIlHe HaBaHTAKEHHS, KoeillieHT MOTY>KHOCTI, €JIeKTPOMAarHiTHa
CYMICHICTb

2. Dissertation submitted in fulfillment of the requirements for the degree of doctor of technical sciences, specialty
05.09.03 - Electrotechnical complexes and systems (141 - Power engineering, electrical engineering and
electromechanics) - Kremenchuk Mykhailo Ostrogradskiy National University Ministry of Education and Science
of Ukraine, Kremenchuk, 2019. The dissertation deals with fundamental research in the field of studying of
complex electrotechnical processes in electrotechnological installations of resistance welding, which consist of
interconnected complex of electrotechnical devices, control systems of them, means of improving energy
efficiency and productivity, their mathematical and physical model, exploring the possibility of improving
parameters and characteristics to ensure their effective work. The dissertation deals with fundamental research in
the field of development of power systems of welding equipment, which will have high performance, energy
efficiency and electromagnetic compatibility with the electrical grid. In the dissertation, the problem of creating
highly efficient power systems for resistance welding is considered from two sides: from the need to ensure the
electromagnetic compatibility of power supplies for resistance welding machines with an electrical network; from
the need to ensure consistently high quality of welded joints in presence of external disturbances. The use of the
developed power supplies for resistance welding machines will improve both the efficiency of these sources and



the energy efficiency of the electrical networks to which they are connected. The conformity of power supplies of
resistance welding machines to the emission of higher current harmonics, which are regulated by international
standards, is necessary when promoting them to world markets. In accordance with this, the goal and objectives of
the work are aimed at developing highly efficient power systems for resistance welding, which had high technical
and economic indicators and at the same time corresponded to modern standards of electromagnetic
compatibility. The work proposed new approaches, which consist in: issues of identifying the parameters of the
welding circuit’s elements, which may change during the welding process and under the influence of external
disturbing factors; determining the components of power losses and the reasons for the decrease in the energy
efficiency of existing power sources for resistance welding machines; development of power sources for resistance
welding machines with increased efficiency and improvement of their control systems; ensuring the improvement
of the energy efficiency of electrical networks supplying resistance welding machines, including minimizing power
losses in the electrical network, maximizing the power factor and optimizing parameters in accordance with the
modern standards of power quality and electromagnetic compatibility. Keywords: resistance welding machine,
power supply, AC-AC chopper, matrix converter, non-sinusoidal, reactive power, active filter, asymmetry,
nonlinear load, power factor, electromagnetic compatibility
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