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3. CyTb po3po0KHu, OCHOBHI pe3yJbTaTH.
(Ykp.)

OO0'ekTOM HAyKOBO-JOCHTIIHOT POOOTH € ENEeKTPOMArHiTHI TPOIECH B CHUCTeMi 'Mepexa
KMBJICHHSI - TIEPETBOPIOBAY E€JEKTPOEHEprii - HecTaliOHapHe HaBaHTaXeHHs". MeToro poboTu €
MiABUIIEHHS TIOKa3HUKIB EHEProeeKTHBHOCTI Ta pecypco30epexeHHs 3aco0amMH  CHIIOBOT
€JIEKTPOHIKM JUIsl TEXHOJIOIli OTpUMaHHS BHCOKOHAAIMHUX 3BaplOBaHMX 3'€JHAHb PIZHOPIIHUX
MmatepianiB. HaykoBa po0oTa IpyHTYETbCS Ha KOMIUIEKCHOMY IJIXOi, SIKHH TO€NHYE 3HAHHS PO
3aKOHOMIPHOCTI MPOTIKaHHS €JIeKTPO(I3UYHUX IMPOIIECIB MPH 3BAPIOBAHHI PI3HOPITHUX MaTepialiB,
miaxoau mo/0 (GOopMyBaHHS IMITYJIBCIB CTPYMY 3 METOIO0 OTPUMaHHS SKICHOTO 3'€JHAHHS MaTepiajis,
Ta ONTUMAJHLHOTO BUKOPUCTAHHS 1 PO3MOJUICHHS B 4yaci eHeprii Mepexi Mpu CTBOPEHH1 IMIYJIbCIB
3BapHOTO CTPyMy 3aaaHoi popmu. MeToau MOCIIIHKSHHS: TEOPil SISKTPUIHUX Ta CICKTPOHHHUX KiJ,
Teopii aBTOMAaTMYHOI'O KEpyBaHHs, MAaTEeMaTHYHOTO Ta (I3MYHOIO MOJENIOBAaHHS, CTPYKTYpHO-
napaMeTpUIHO] ONMTHUMI3allli, MAaTEMaTHYHO-CTAaTUCTUYHOTO aHali3y. AmnapaTypa - Halaro/pKyBaJbHi
IJIaTH Ta CTeHIu, mudpoBuil ocuuiorpad, mudposi 6araropyHKIIOHATBHI TeHEepaTopHu, T1adopaTopHi
JDKepera JKMBIICHHSI, aHaTi3aTOp SKOCTI ENIeKTPUYHOI eHeprii, OOYHCIIOBaNIbHA TEXHIKa, CydJacHa
cucTeMa CTHCHEHHs JeTajlell i1 KOHTakTHOTrO 3BaptoBaHHs. B pesynbrari BukoHanns HJIP
pO3po0IeHO eQEeKTHBHI CXEMHI TOmoJorii s MmoOyIOBH OCHOBHHX BY3JIB JUDKEpEN >KUBJICHHS
YCTAaHOBOK KOHTAKTHOTO MIKPO3BapIOBaHHS, PO3PaXxOBaHO ONTUMAJIbHI PEXUMHM X (DYHKIIOHYBaHHS,
OTPUMAHO AaHAJITHYHI 3aJIeKHOCTI, IO XapaKTepU3YIOTh iX pOOOTYy, 3aIpPONOHOBAHO PILLIEHHS Ta
3aXOJM Ui TiJIBUIIEHHS EJeKTPOMArHiTHOI CYMICHOCTI TaKHX JDKepels, iX eHeproe(eKkTHBHOCTI,
TOYHOCTI (OPMYBaHHS HHUMH 3BApPIOBAJIBHUX IMIIYJIbCIB, HAAIMHOCTI 1X (YyHKLIOHYBaHHS.
BripoBajykeHHsT 3amporOHOBAaHMX pINIEHb HAJA€ MOXJIMBICTD JOCSATTH 3HAUYEHHS Koe(ilieHTy
MOTY)KHOCTI JIKEpEN JKUBJIEHHS YCTAaHOBOK KOHTAaKTHOTO MiKpo3BapioBaHHs Oumbmn HiK 0,99,
orpumatu KK/I He Hmxue 80 %, 3HU3UTH MyJbCallito KpUBOI BUX1AHOT MOTYXHOCTI 110 3 %. OTpumani
pe3yJIbTaTH 1 HAYKOBO-TEXHIYHI pO3POOKHU BIJIOB1/Ial0OTh Cy4aCHOMY PIBHIO Ta CBITOBUM TEHJACHLISAM
NEepeTBOPIOBANBHOT TeXHIKM. OCHOBHUMM Taly3sMH 3aCTOCYBaHHS 3allpONIOHOBAHMX TEXHIYHHUX
pilIEHb € eJIEKTPOHIKa, MpuiIafoO0ynyBaHHS, MeauuuHa. [IporHO3HI NPUIYLIEHHS 00 PO3BUTKY
00’€eKTa JOCHIJKEHHS - aJamnTallisl Ta MaclITa0yBaHHS PO3pOOJIEHUX pillleHb Ta 3aXO0JiB 3 METOI0 iX
3aCTOCYBAaHHS B YCTAaHOBKAaX KOHTAaKTHOTO 3BapPIOBAHHS )KUBHUX M'SKHX TKaHWH.

(poc.)

OOBEKTOM Hay4YHO-UCCIIEOBATENBCKON pabOThl SIBISIOTCS 3JEKTPOMArHUTHBIE IMPOLIECCHl B
cucreMe "muTarouias ceTh - Npeodpa3zoBareib MEKTPOIHEPTUN - HecTalMoHapHas Harpy3ka'. Llenbio
paboThl  sABISETCS TOBBIIIEHHWE T[OKa3aTened SHeprodp@GeKTUBHOCTH U  pecypcocOepekeHus
CpeACTBaMHU CHJIOBOM D3JEKTPOHMKH JUI TEXHOJOTHH IOJIyYeHHsI BBICOKOHA/EKHBIX CBAapHUBAEMBIX
COEIMHEHUI pa3HOPOIHBIX MaTepuanoB. HaydHast paboTa OCHOBBIBaeTCS Ha KOMITJIEKCHOM TIOIXOJIE,
KOTOPBIM cOoueTaeT 3HAHUS O 3aKOHOMEPHOCTSX MPOTEKaHUS HIEKTPOPU3UUYECKUX IPOLECCOB MPHU
CBapKe pa3HOPOTHBIX MAaTEPHAJIOB, MOIXOAB K (POPMHUPOBAHUIO UMITYITHCOB TOKA C IENBIO TTOIYUEHHS
Ka4yeCTBEHHOI'0 COCIUHEHHS MaTepualioB, M ONTHMAJIbHOI'O HCIIOJNB30BAaHUS M PpaclpesieseHus BO
BPEMEHU DHEPIHU CETH TPU CO3/JaHWUH UMITYJIICOB CBAapOYHOTO TOKa 33aJaHHON (opMmbl . MeTomabl
UCCIIEIOBAHMSI: TEOPHS DIEKTPUUECKUX U JIEKTPOHHBIX LIENEH, TeOpHs aBTOMAaTHYECKOTO yIpaBJIeHus,



MareMaThuyeckoe M (PU3MYECKOEe MOJEIUPOBAHNE, CTPYKTYPHO-TIApaMETPUUECKass ONTHMH3AIHUS,
MaTeMaTHYeCKUH CTaTUCTUYeCKUi aHanu3. B  pesynbrate Bomonnenus HUP  paspaboranb
3(1)(1)GKTI/IBHI>IG CXEMHBIC TOIIOJIOTMKU [OJid TIIOCTPOCHUA OCHOBHBLIX Y3JIOB HMCTOYHHKOB IIMTAHUA
YCTaHOBOK KOHTaKTHOW MHKPOCBApKH, PACCUYMTAHBl ONTHMAJIbHBIC PEXHUMbI X (DYHKIIMOHUPOBAHHUSA,
IMOJIYYCHBI AaHAJIUTHUYCCKHUE 3aBUCUMOCTH, XAPaKTCPHUIYIOIHUE HX pa60Ty, MMPEATIOKEHO PCUICHUEC U
MCPbI 1o IIOBBIIICHUTIO BHCKTpOMaFHHTHOﬁ COBMCCTHUMOCTHU TaKuXx HCTOYHHKOB, ux
3Heprod(PEeKTUBHOCTH, TOYHOCTH (HOPMUPOBAHUS HMH CBAPOYHBIX HMITYJIBCOB, HAJACKHOCTH HX
(GyHKIMOHMpOBaHUS. BHeIpeHne NpPeIIOKEHHBIX PpEIIeHUH IO03BOJISET JOCTUYh  3HAUYCHUS
KOB(b(l)I/II_II/IeHTa MOHIIHOCTH HMCTOYHHUKOB IIMTAHHA YCTAHOBOK KOHTaKTHOH MHUKPOCBApPKHU Oojiee ueMm
0,99, nonyuuts KIIJl He Huxe 80%, CHU3UTH MyJbCallMIO KPUBOM BBIXOJHON MOIIHOCTH 110 3%.
[Tony4yeHHble pe3yabTaThl W HAYYHO-TEXHHUYECKHE pa3padOTKU COOTBETCTBYIOT COBPEMEHHOMY
YPOBHIO W MHUPOBBIM TCHACHIUAM Hp606pa3OBaTeJ'IBHOI7I TeXHuKd. OCHOBHBIMH 00JIACTSIMH
MPUMEHECHHS TPEIJIaraeMblX TEXHUYECKHX PEUICHUH SBISICTCS DSJIEKTPOHUKA, MPUOOPOCTPOCHHUE,
MeaUuIIHaA. HpOFHO3HBIe MIpCAIIOJIOKCHUA I10 PAa3BUTHIO 00BEKTa HUCCIICOOBaHUA - ajJalTalusa u
MacIITaOUpOBaHUE pa3paOdOTAaHHBIX PEHICHHH M Mep C IEeNbI0 WX MPUMEHEHHS B YCTaHOBKAX
KOHTaKTHOH CBAPKH JKUBBIX MATKUX TKaHEH.

(anru.)

The object of research work is electromagnetic processes in the system "power grid - power
converter - non-stationary load". The aim of the work is to increase energy efficiency and resource
saving by means of power electronics for the technology of obtaining highly reliable welding joints of
heterogeneous materials. The scientific work is based on an integrated approach that combines the
knowledge about the electrophysical processes of welding the heterogeneous materials, the laws of
formation of electrical current pulses in order to obtain high quality welding joints of materials, and of
optimal use and distribution in time of power grid energy when creating the welding current pulses of
a given form. Methods of research: the theory of electric and electronic circuits, the theory of
automatic control, mathematical and physical modeling, structural and parametric optimization,
mathematical and statistical analysis. Equipment: debug boards and stands, digital oscilloscope, digital
multifunctional generators, laboratory power supplies, energy quality analyzer, personal computers,
modern system of squeezing the welded parts for resistance welding. As a result of research work, the
effective circuit topologies for designing the main units of the power supplies for resistance welding
systems were developed, the optimal modes of their operation were calculated, the analytical
dependencies characterizing the work of the main units were obtained, the solutions and the measures
for increasing the electromagnetic compatibility, the energy efficiency, the accuracy of welding pulses
formation, the functioning reliability of such power supplies. The implementation of the proposed
solutions provides an opportunity to obtain the value of the power supply power factor of more than
0,99, to obtain the efficiency of not less than 80%, to reduce the pulsation of the output power curve to
3%. The obtained results and scientific and technical developments correspond to the current level of
converter equipment and world tendencies in this field. The main areas of applying the proposed
technical solutions are electronics, instrument making, medicine. Predictable assumptions about the
progress of the research object - adaptation and scaling of the developed solutions and measures for
their application in the machines of resistance welding of living tissues.
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6. ExoHomiuHa nmpuBa0JMBiCcTDH I IPOCYBAHHS HA PUHOK
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