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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 45.31.31

Tema gucepranii:
1. O6rpyHTyBaHHS LIISIXiB MOKPALeHHSI KOMYTALIHUX i MacOrabapUTHUX XapaKTEPUCTUK riOprUIHNX KOHTAKTOPIB

HU3bKOI HaIlpyTU

2. Ground of Ways of Improvement of Commutations and Mass-sizes Descriptions of Hybrid Contactors of Low
Voltage

Pedepar:

1. O6'eKT mOCHimKEeHHs - HECTAL[iOHAPHI eJIeKTPOMarHiTHi ! TeIJIOBi IPOLeCH, SIKi MalOTh MiCIie B CUJIOBUX KOJIax
riopuIHAX KOHTAKTOPiB; MeTa AOCJiIpKeHHs - IOKpallleHHsI KOMYyTalilHUX i MacorabapUTHUX XapaKTepPUCTUK
riOpUIHMAX KOHTAKTOPiB HU3bKOI HAIPYTH LUISIXOM PO3POOKYU IIPUHIMIIOBO HOBYX TEXHIYHUX PillleHb; METOIHU
IOCIIiIKEHHS Ta arnapaTypa - MeTOAM TeOpil KiJl 3 BUKOPMCTaHHAM METOLIB TEOPii MMOBIPHOCTEN, iIHTEIPYBaHHA
PIBHSIHB TEMJIONPOBITHOCTI B YaCTKOBUX MOXiTHUX 3 BUKOPUCTAHHIM aHATITUYHUX i YMCEIBHUX METO/IIB
(mepeTBopenHs Jlamiaca i METOJ, KiHLIEBUX Pi3HOCTEN), 17151 pO3POOKH aIFTOPUTMIB PO3PaXyHKYy BUKOPUCTAHO
[IaKeTU KOMIT'I0TepHUX nporpam Mathcad i Matlab, meTonin ekcriepuMeHTaNbHUX JOCIII’KEHb 3 3aCTOCYBAHHSIM
nosicy POoroBcpKoro i 6e3iHAyKTHBHUX UIYHTIB; HAYKOBa HOBU3HA OJIEP>KaHUX PE3yJIbTaTiB - OTPUMAaIU [IOAAIbIIOrO

PO3BUTKY METOJIY PO3PaXyHKY TeMIIepaTypHHUX I10JIiB CUJIOBUX HaIliBIIPOBIIHUKOBUX IPUJIAIB, 110 IPALIOIOTh Y



crenudiyHUX pexxumax y CKiafi riopuiHUX anapariB 32 paxyHOK 6i/bll TOYHOTO BpaxyBaHHS reoMeTpii CumoBUx
HalliBIIPOBiIHMKOBUX MPUJALIB i XapaKTepy CTPYMOBOTO HaBaHTaXKEHHSI, BCTAHOBJIEHI YMOBYU PO3PaxyHKy
MaKCHUMAaJIbHOI TEMIIEPATYPU CUJIOBUX HAIiBIIPOBIIHMKOBUX IIPUJIALIB IIPU Jii CTPYMOBOTO HABAHTKEHHY,
OoTpuMaJla NoJajblIoro PO3BUTKY MOJI€Jb IIPOLECY IIEPETIKAHHS CTPYMY B IIYHTYIOUYE KOJIO, L0 YTOYHIOE MIPOLEC
[I0SIBU IIOBTOPHUX 3aMUKAaHb Y KOJIi TOJIOBHMX KOHTAKTIB IIPU iX PO3MMKAaHHI, BIIEpILE DU PO3PAXyHKY
KOMYTalLliHUX IIEPEHAIIPYT YPAaXxOBAHO 3aJI€KHICThb MPOLECY 3BOPOTHOTO BiTHOBJIEHHS CUJIOBOTO
HaMiBIPOBiIHUKOBOIO IPUJAaAY Bifl IIBUIKOCTI ClIafly CTPYMY B HIOTO KOJIi; IPAaKTUYHE 3HAYEHHS OJeP>KaHUX
Pe3yJIbTaTiB -~ pO3p06JIeHO Ha PiBHI BUHAXOiB IPUHLMIIOBI CX€MU Ti6PUAHNX KOHTAKTOPIB 3MiHHOTO i MOCTINHOTO
CTPyMY, 110 JO3BOJISIIOTh CTBOPIOBATU 3Pa3Ky anaparis i3 CyTTEBO MOKPALEHUMU KOMYTAL[iiHUMU,
MacorabapyuTHUMMU i BAapTICHUMHU XapaKTepPUCTUKAMU, YTOUYHEHI METOAUKY PO3PaxXyHKy €JIeKTPOMAarHiTHUX i
TEIJIOBYX ITPOLIECIB, 1110 MAIOTh MiClLlE€ B OCHOBHUX By3JIaX ri6pUAHMX KOHTAKTOPIB, 110 CYTTEBO 3HUXKYE
TPYAOMICTKICTb IPOEKTYBAaHHS MiOPUIHUX KOHTAKTOPIB, JO3BOJISIIOUN 3aCTOCOBYBATU IIPOTPECUBHI METOU
aBTOMATU30BAHOIO ITPOEKTYBAHHS; CTYIIiHb YIIPOBAI)KEHHS - IPAKTUYHi pEKOMEHIallii, TEXHI4H] pillleHHs Ta
METOJIMKU PO3PaxyHKy BUKOPUCTOBYIOTbCS ITpU MoaepHiszalii Ha 3AT "EHAC" (M. XapkiB) riopuHUX KOHTAKTOPiB
cepiit KT64, KTTI64, KI181, B HaBuyasbHOMY NpOLeCi Ha Kadepi eIeKTPUIHOTO TPAHCIIOPTY XapKiBChKOi
HaljoHaIbHOI akagemii MicbKOTro rocrofapctsa; cdhepa BUKOPUCTAHHS - IPOEKTYBaHHS HOBUX Ta MOJeEpHi3aLis

icHyl0uMX cepill riOpUIHNUX KOHTAKTOPiB HU3bKOI HAIIPYTU.

2. Subject of inquiry - nonstationary electromagnetic and heat processes in power circuits of hybrid contactors;
the aim of treating - improvement of switching and mass-sizes descriptions of hybrid contactors of low voltage by
means of development new engineering solution; the analysis and installation - techniques of circuit theory with
use of law of probability and integration of heat conduction equation in partial derivatives with use of analytical
and numerical methods (Laplace transform and finite-difference method), computer program packages Mathcad,
Matlab were used for working up of algorithm of calculation, experimental methods of investigation with the use of
Rogovsky's welt and noninductive shunts; scientific novelty of obtained results - the techniques of calculation of
thermal fields in power semiconductor devices which work in hybrid contactors take further evolution due to
more detail accounting of geometry of power semiconductor devices and character of current load, defined the
conditions of calculation of maximum temperature of power semiconductor devices by action of current load, the
process model of transfer of current in shunting path have taken evolution, the dependence of process of reverse
reactivation of power semiconductor devices by speed of current fall has accounting for the first time; practical
importance of obtained results - schematic circuit of AC and DC hybrid contactors have been developed, which
permit to produce the models of apparatuses which have improvement of switching and mass-sizes descriptions,
design procedure of electromagnetic and heat processes in power circuits of hybrid contactors have been refined,
that is permit to use the progressive methods of automated design; amount of introduction - practical
recommendations, engineering solutions and design procedures are used in modernization of hybrid contactors of
product lines KT64, KTI164, KI181 in close corporation "S9HAC" (Kharkov), in educational process in sub-faculty of
electric transport in Kharkov State Academy of Municipal Economy; field of use - development of new hybrid
contactors low voltage and modernization of existent product lines of this apparatuses.
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