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Tema gucepranii:
1. BaraToKOMipKOBUII TPaH3MCTOPHUI NIEPETBOPIOBAY 3i CIIJIbHUM BUKOPMCTAaHHSIM 0€3I1€PEPBHOTO Ta iMITYJIbCHOTO

KepyBaHH$ JJ1s1 KOHTaKTHOT'O MiKpO3BapIOBaHHS

2. Multicell-type Transistor Converter with Combined Continuous and Pulse Control for Micro Resistance Welding

Pedepar:

1. O6'exT mocifKeHHs: pouec pOpMyBaHHS iMITyJIbCIiB CTPYMY [JIs1 KOHTAKTHOTO MiKpO3BaploBaHHs. MeTa po6oTu:
BIIOCKOHAJIEHHS] TPAH3UCTOPHUX IIEPETBOPIOBAYIB YCTAHOBOK KOHTAKTHOI'O MIKPO3BaPIOBAHHS B HAIIPSIMKAX
3a0€e31e4eHHs BUCOKOi TOYHOCTI (POpMYyBaHHS 3BaplOBaJIbHOTO CTPYMY i MifiBUILeHHS e(DEKTUBHOCTI BUKOPUCTAHHS
€JIEKTPOEHEPTii. MeTou KOCIiIKEHHS: TeOPisl €JIEKTPUYHUX Ta €JIEKTPOHHUX KiJI, METOOY T€OPii aBTOMaTUYHOTO
KEPYBaHHS, METOIM aHaJi3y JiHIMHUX Ta HeJiHIHUX KiJl, METOOU MaTeMaTUYHOTO, iMiTalliliHOTO Ta Qi3MYHOTO
MOJEJIIOBaHHS, METOAM CTPYKTYPHO-TIapaMeTPUYHOI ONTHMI3allii, MeTOI1 CTaTUCTUYHOI 06pOOKY HaHuX. Ynciosi
PO3paxyHKHU Ta MOJeJII0BaHHS IPOBOAUJIMCH 3 BUKOPUCTAHHSIM IIporpaMHux 3aco6iB MATLAB (naket Simulink),
MathCAD ta MS Excel. TeopeTryHi Ta NpakTU4Hi pPe3yJbTaTy i HOBU3HA: BIlEplIe 3aIIPOIIOHOBAHO IPUHIUI
11o6y10BY 6araTOKOMiPKOBOTO TPAaH3UCTOPHOIO IIepeTBOpIoBayda 17151 GOPMYyBaHHS CTPYMY B yCTAaHOBKAX

KOHTaKTHOTO MiKpO3BapIOBaHH4, KOXKHA KOMipKa SIKOTO BKJIIOYA€ JIiHIMHUI [I€PETBOPIOBAY Ta iMITyJIbCHUAN



cTabinizaTop, o A03BOJIsE 3206€3NeYnTH HEOOXiIHY BEJIMUMHY CTPYyMY i 06'eJHATU IlepeBaru 6e3nepepBHOro Ta
iMIyJIbCHOTO CIIOCO6iB KEPYBaHHSI; 3a[IPOIIOHOBAHO HOBUIA MPUHLIUII KEPYBAaHHS KOMipKaMU TPaH3MCTOPHOTO
[IEPETBOPIOBAYA, KU [10JIITa€ B TOMY, 110 KOMIPKHU MiJKIJII0YaOTLCS 1O HABAaHTAaKEHHS IIOCTYIIOBO, BiATIOBIIHO 10
PiBHS cCUTHaJy 3aBIAHHS, KOJKHA KOMIpKa, 1110 BCTyIIa€ B pOOOTY, CIIOYATKY MIPALIIOE B 6€3M1ePEPBHOMY PEXKUMI, a
IicJisl JOCSITHEHHS 3aJJaHOTO MAaKCUMAJIbHOTO PiBHS CTPYMY - B iMITyJIbCHOMY, [IpY LIbOMY B Oy[Ib-SIKUIl MOMEHT 4acy
TiZIbKU OflHa KOMipKa GopMye CTPyM B 6€31IepepBHOMY PEKUMI, a iHIIi - cTabili3yl0Th CTPYM B iMIIYJIbCHOMY
PEeKMMI, 10 L03BOJISIE 3a0€31€UNTH BUCOKY TOUHICTD BiITBOPEHHS 331aH0i (POPMHU 3BapIOBAIbHOIO CTPYMY i BUCOKY
€Heproe(eKTUBHICTb IEPETBOPIOBAYA; BIIEPIIE BU3HAYEHO AMHAMIYHI BJIACTUBOCTI TPAH3UCTOPHOTO
IIEPETBOPIOBAYA 3i CNiJIbHUM BUKOPHCTaHHSIM 6€3[1€epEPBHOTO Ta iMITyJIbCHOTO K€PYBaHHS, 8 TAKOXK OTPUMAHO
3aJIEXKHOCTI TIOKa3HUKIB eHeproeeKTUBHOCTI IEPETBOPIOBAYA Bifl KiJIbKOCTi KOMIpPOK Y HbOMY Ta 3aKOHY 3MiHU
CTPYMY B HaBaHTaXXEHHi; pO3p00JIEHO CXeMOTEXHIYHi pillleHHs [ peaisallii 3alIpOIIOHOBAHOrO
6araToOKOMipKOBOTO TPAH3UCTOPHOTO IIEPETBOPIOBAYA 3i CNiJIbBHUM BUKOPUCTaHHSIM 6€311€pEePBHOTO Ta iMITyJIbCHOTO
CII0CO6iB KepyBaHHS, HaJJaHO peKOMeHJIallii 3 IpOBeIeHHs! ONITUMI3allil CTPYKTypy NepeTBOproBayva Jijisi KOHKPETHUX
YMOB, @ TaKOXX HaBeJ€HO peKOMEH/1allii 10/10 BUKOPUCTAHHS 3alIpOIIOHOBAHOTO I1epeTBOpIoBaya. [Ipeamer i
CTYIiHb BIPOBaIpKeHHs: BUKopucTaHi B JIHBIT "OOTOH" (M. AnyeBChbK) Ipy OOYA0Bi 6araTOKOMipKOBOTO
neperBopioBava BIIT1,5-15 3 miiBuIeHOI eHeproedeKTUBHICTIO Ta MOKPAIlEeHUMU XapaKTePUCTUKAMU,
BUKOPUCTOBYIOTBCSI B HABYaJIbHOMY ITPolLieCi Ha Kaepi eJIEKTPOHHUX cucTeM JIOH6ACBhKOrO 1€P>KaBHOTO
TEXHIYHOT'O YHIBEPCUTETY (M. AJTY€BCHK) IIPY BUKJIaJAHHI JUCLUILIIIH "EJIeKTPOHHI IEPETBOPIOBAJIbHI CUCTEMU',
"MogeoBaHHS B €JIEKTPOHIlLi" Ta B JUIIJIOMHOMY IIPOeKTyBaHHi. Cdpepa BUKOPUCTAHHS: IKepeJsia KUBIEHHS

YCTaTKyBaHHI KOHTAKTHOT'O MiKpOBBapIOBaHHH BiILl’IOBi,H,aI[bHOI“O I[IpU3HAYE€HHA.

2. The object of research: formation of current pulses for micro resistance welding. The purpose of research:
improving transistor converters of micro resistance welding machines towards precise forming welding current
and increasing energy efficiency. Methods of research: theory of electrical and electronic circuits, methods of
control theory, methods of analysis of linear and nonlinear circuits, methods of mathematical modeling, simulation
and physical modeling, methods of structural and parametric optimization, methods of statistical treatment.
Mathematical calculations and simulations were carried out using the software MATLAB (Simulink), MathCAD and
MS Excel. Theoretical and practical results and innovations: the principle of construction of multicell-type
transistor converter for generating current in micro resistance welding machines is first proposed, each cell of it
includes a linear converter and a switching regulator, that allows to obtain necessary current value and to combine
the advantages of continuous and pulse controls; the new principle of transistor converter's cells control is
proposed, according to that, the cells are connected to load gradually, following the reference signal level, each
newly connected cell starts operating in continuous mode and then, after reaching a predetermined maximum
current level, it operates in switch mode, any time only one cell generates current in continuous mode and others
stabilize current in switch mode, that control principle provides accurate forming welding current and increasing
energy efficiency; the dynamic properties of the transistor converter with combined continuous and pulse control
are first defined, as well as the relationships of converter energy efficiency from cells number and current
schedule power index; circuits of proposed multicell-type transistor converter with combined continuous and
pulse control were designed; recommendations for the converter structure optimization and its use were given. A
subject degree of introduction: were practically applied in SSPE "Photon" (Alchevsk) in development of power and
control parts of multicell-type converter VIP1,5-15; used in educational process at Electronic Systems Department
of Donbas State Technical University. Sphere of use: power supplies for micro resistance welding machines of
responsible appointment.
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