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Pedepar:

1. PoboTa HampasjieHa Ha BUPILIEHHS 33/1a4 CTBOPEHHS eHeproedeKTUBHUX 3BaPIOBAJIbHUX JIKepeJl KuBieHHs. [Ipu
LIbOMY TIiJi eHeproedeKTHUBHICTIO BUBHAYAETHCS He Tilbku e(eKTUBHICTh nepeTBopeHHs eHeprii (KKI), asne i
€JIEKTPOMarHiTHa CyMiCHICTb JpKepeJia >KUBJIEHH:], 3[aTHICTb JIETKO Ii[NaaoBaTu i cTabinizyBaTy ropiHHA
3BapIOBAJILHOI OyTH, OOPi MacorabapuTHi XxapaKTePUCTHUKY, MOKJINBICTh 3aCTOCYBaHHS Cy4YaCHUX METO/IiB
VIPaBIIiHHS, SIKi 326€311e4yI0Th KOHTPOJIbOBAHUI MTPOLIEC TOPIHHS IyTH, IEPEHOC €JIEKTPOHOTO METAYy i T.iH.
3aBJsIKU PO3BUTKY HAIPSIMKY PO3POOKY iHBEPTOPHUX JI’KEpeJl, 10 MalOTh MiJIBUIIEHY IBUIKOLI0, 3'SBUJIUCS
TEXHOJIOTii 3a6e3MeYeHHs KOHTPOJIbOBAHOTO IIEPEHECEHHS! €JIEKTPOJHOIO METaly, 3HMKEHHS PO30pU3KyBaHHS i iH.
Ase nipy bOMY 4aCTO 3aJIMLIAETHCS 6€3 yBaru pobsema eJ1eKTPOMarHiTHOI CyMiCHOCTI iHBEpTOPHUX

3BapIOBAJIbHUX JIKEPeJI )KUBJIEHHS 3 MepeKel0. IHBepTOPHi 3BapioBasibHi IpKepea € OTY)XHUMHU reHepaTopaMu



CTPYMiB BUIIMX TaPMOHIK, IO IIPU3BOAUTD A0 MOPYIIEHHS PEXXUMY POOOTHU €JIeKTPUYHOI MepeXi, MiABUILIEHHS
BTpaT €Hepril B Hili, cloTBOpeHHs GOopMU KpUBOi HANpyry. Binbi TOro, HeBiANOBIAHICTb 6iNIBIIOCT] iIHBEPTOPHUX
I)KepeJsl CydacHUM CTaHAapTaM eJIeKTPOMAarHiTHOI CyMiCHOCTI He 103BOJIsSIE OPraHi3yBaTH ix ekcropT. Tomy B po6oTi
OCHOBHA yBara npuaijigeTbCsl pO3poOLi TaKUX MiXOMiB 4O CTBOPEHHS 3BapPIOBAJIbHUX iHBEPTOPHUX JKEPET
JKUBJIEHHS, SIKi I03BOJISITb ITPU 30€PEXKEHHI SIKOCTi peaisallii TeXHOJIOTYHOTO IPOoLeCy 3BapIOBaHHS, HAIJIABJIEHHS i
iH. cynyTHix npoueciB abo yCyHYTH, a60 KOMIIEHCYBaTH HeraTuBHi eeKTy, II0B'sI3aHi 3 iXx poOOTOI0 B €JIeKTPUYHIN
Mepexi, i 3a6e3MeYNTH BUKOHAHHS BUMOT CTaHAAPTIiB €JIEKTPOMAarHiTHOI CyMicHOCTI. BiioBigHO 10 LbOro Liji i
3aBJaHHS POOOTH - 1i€ pO3pOOKa MPUHIMIIIB CTBOPEHHS TaKUX 3BapPIOBAJIbHUX JKEPEJI, Ki, KpiM JOOPUX TEXHIYHUX i
MacorabapuTHUX NTapaMeTpiB, BiIIIOBiIal0Th CYyJaCHUM CTaHIAPTaM eJIeKTPOMAarHiTHOI CyMiCHOCTI. AKTyasIbHICTb
poboTu 06yMOBIIEHA 1€ 1 TUM, 110 B YKpaiHi BBegeHi B it cranpaptu (ICTY IEC 60974-10:2007, ICTY IEC 61000~
3-2:2004, ACTY IEC 60974-10:2007), siKi 0OMEXyIOTb €MICil0 TApMOHIK CTPyMy TeXHIYHUMU 3acobamu. B 2014 poui
BBE[IEHUI CTaHAAPT eJIEKTPOMarHiTHOI CyMiCHOCTI 1711 06J1afHaHHS 3 CTPYMOM Bix 16 1o 75 A Ha dazy (ICTY EN
61000-3-12:2014). V 110 KaTeropito norpariise abCcooTHA OibIIiCTh 3BaPIOBAJIbHUX JKepesl. [iis pileHHs
IIOCTABJIEHUX 33/1a4 3a[IPOIIOHOBAHO AEKibKa Mifx0fiB: 1 - po3po6Ka aKTUBHUX BUIIPSIMJISUIB 117151 3BapIOBaJIbHUX
iHBEpTOPIB 3 IOABITHMM [IEPETBOPEHHSIM €Heprii; 2 - po3po6Ka 3BapIOBajIbHUX iHBEPTOPIB 3 4ACTKOBOIO KOPEKLI€IO
KoedillieHTa NoTyKHOCTI; 3 - po3p00Ka 3BapIOBAJIbHUX [IKepeJl IIPSIMOTO IIePETBOPEHHS; 4 - PO3pobKa
3BapIOBAJIbHUX JIKepeJl 3 iHTerpoBaHUMU (PYHKLISIMU N1apajiesIbHUX aKTUBHUX QisIbTPiB BUIIUX FAPMOHIK, 3laTHUX
4aCTKOBO KOMIIEHCYBAaT/ HETaTUBHI HACIIKA POOOTU B €JIEKTPUYHIN MepeXi iHIIoro 061aiHaHHS 3 HEJIiHIMHUM
XapaKTepOM BXiTHOTO OIOpY; 5 - Monudikalis iCHyl040ro 38apioBajibHOrO O6JIaiHAHHS 3 HU3bKOYACTOTHUMU
TpaHcPopMaToOpaMu 3a paxyHOK po3poOKU 6JIOKiB KepyBaHHS, sIKi 3a6e31euyoTh epeKTUBHE (POpMYyBaHHS
HEeOOXiJIHUX BUXIIIHUX XapaKTEPUCTHUK; 6 - po3pobKa yYHiBepCcalbHUX IIPUCTPOIB Mifmnany i crabinizauii ropiHHS
3BapIOBAJIbHOIL AyTH, IPUJATHUX IJIs1 POOOTH $IK 3 iCHYIOYMMU HU3bKOYACTOTHMMH, TaK i 3 iIHBEPTOPHUMU

3BapOBaJIbHNMMU [IDKEPEJIaMU.

2. The work is devoted to solving the problems of creating energy-efficient power supplies for welding. It is worth
to note that energy efficiency is determined not only by the energy conversion efficiency itself, but also by the
electromagnetic compatibility of the power supply, its ability to easily ignite and stabilize the welding arc, good
weight and size characteristics, the possibility of application of modern control methods that provide control over
the process of arc burning, over the transfer of the electrode metal and so on. Due to the development of the high
performance inverter-type power supplies with, various technologies for ensuring controlled transfer of electrode
metal, reduction of spattering, etc., appeared. However, the problem of electromagnetic compatibility of inverter
welding power supplies with the network often goes unnoticed. Inverter welding supplies are powerful generators
of high-order current harmonics, which leads to a deterioration of the operation efficiency of the electrical
network, increasing energy losses in it, inducing distortion of the voltage waveform. Moreover, the
nonconformance of most inverter-type power supplies with modern electromagnetic compatibility standards does
not allow to organize their export. Therefore, the main attention in the work is paid to the development of such
approaches to the creation of inverter-type power supplies for welding, which, while maintaining the quality of the
implementation of the technological process of welding, surfacing, etc. associated processes, will allow to
eliminate or partially compensate the negative effects associated with their work in the electrical network, and
ensure compliance with the requirements of the electromagnetic compatibility standards. In accordance with this
goal, the main task of present work is the development of the principles of creating such welding power supplies,
which, in addition to good technical, weight and size parameters, meet the requirements of current
electromagnetic compatibility standards. The relevance of the work is also determined by the fact that in Ukraine,
standards that limit the emission of harmonic currents by technical means have been put in place (DSTU IEC
60974-10: 2007, DSTU IEC 61000-3-2: 2004, DSTU IEC 60974-10:2007). In 2014, a standard for electromagnetic
compatibility for equipment with a current of 16 to 75 A per phase was introduced (DSTU EN 61000-3-12: 2014).
The vast majority of welding power supplies fall into this category of equipment. Several approaches are proposed
for solving the aforementioned problems: 1 - development of active rectifiers for inverter welding supplies with
double energy conversion (AC/DC /AC); 2 - development of welding inverters with partial power factor correction;



3 - development of direct conversion power supplies for welding; 4 - development of welding power supplies with
integrated functions of parallel active power filters of high-order harmonics, which can partially compensate the
negative effects of operation of other equipment with a nonlinear input resistance in the electrical network; 5 -
modification of existing welding equipment with low-frequency transformers by means of the development of
control blocks and systems that ensure the effective formation of the required output characteristics; 6 -
development of universal devices for excitation and stabilization of welding arc burning, suitable for work with
existing low-frequency, and with inverter-type welding power supplies.
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