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1. TligBuILleHHS €JIeKTPOEPO3ifHOI CTIMKOCTI Ta €KOJIOriYHOi 6€311eKU HU3bKOBOJIbTHUX KOMYTALiIHUX anaparis

2. Increasing of electro-erosive firmness and ecologically safety at low-voltage switching devices

Pedepar:

1. O6'eKT HoCiIKEeHHS - €JIeKTPOTEINIOBi Ta (Pi3MKO-XiMiuHi IpOLeCH B KOHTAKTax KOMYTALiiiHUX anaparis, sKi
BUHMKAIOTb [IPU KOMYTAllii CTPYMY i BIIJIMBAIOTh Ha €JIEKTPUYHY 3HOCOCTIMKICTh KOHTAKTIB Ta €KOJIOTiYHY
6e3MevyHiCTh HaBKOJIMIIHBOIO CEpefoBULA; MeTa pob0TU NoJIsirae y nifiBUILEHHI €JIeKTPOepOo3ifHOI CTIMKOCTI Ta
€KOJIOTiYHOI 6€3I1€KM HU3bKOBOJIbTHUX KOMYTALIHUX allapariB 32 paXyHOK PO3POOKMA HOBMX KOMITO3ULIITHUX
KOHTaKTHUX MaTepiasiB; MEeTOIX JOCTiKeHb 6a3yI0ThCsl HA BUKOPUCTAHHI TeOPil: TEOPETUYHNX OCHOB
€JIEKTPOTEXHIKM; METOZiB IIJIAaHYBAHHS Ta NPOBELEHHS 6araToPpakTOPHUX €KCIIEPUMEHTIB; EKCIIEPUMEHTAJIbHUX
IOCTIiIKEHb; METOIiB MAaTEMaTUYHOI CTATUCTUKY 3 BUKOPHUCTAaHHSIM KOMIT'IOTEPHOI TEXHIKU; MeTasorpa@iuHux Ta
€JIEKTPOHHO-MIiKPOCKOMIYHUX JOCiIPKEeHb; TEOPETUYHI pe3yJIbTaTH:yJOCKOHAIEHO HAyKOBi IPUHLIUIIN BUOOPY

€KOJIOT{YHO YNCTUX OKCUJIHMX i TYTOTOIHUX iHIPei€HTiB, BUXOSIUU 3 OCOOJIMBOCTEN iX B3aeMOJIil Mix CO00I0 Ta



CpibHOI0 MaTpUIeIo IpYU KOMYyTallii CTPyMy, sKi, Ha BigMiHY Bif icHy109MX, OGHOYACHO 3a6€311e4yI0Th KOHTAKTHOMY
KOMIIO3ULIINHOMY MaTepiasly BUCOKY €JIEKTPOEPO3iiHY CTiMKIiCTh Ta €KOJIOTIYHY YUCTOTY; AiCTaIy NOLATBIIOrO
PO3BUTKY JOCJIIKEHHS €JIEKTPUYHOI €po3ii Ta epexifHoro ornopy KOMyTYIOUUX IIPUCTPOIB MarHiTHUX MTyCKayviB 3
CEPIMHMMU 1 JOCTIAHMMU MaTepialamMu B 3aJIEKHOCTI Bifi MIKDOCTPYKTYPY KOHTAaKTHOIO Martepiany Ta 3MiHU
(i3rKO-MexaHIYHUX BJIACTUBOCTE! iHrPe/lieHTiB Ha pOOO0Yill TOBEPXHi KOHTAKTIB TPU KOMYTAllii CTpyMy B
00YMOBJIEHUX CTaHAAPTAMU PEKMMAaxX POOOTH, 10 AO3BOJIMIIO 3 BAKOPUCTAHHSM METO/IiB IJIAaHYBAaHHS
eKCIIepUMEeHTY IIOOYyAyBaTh MaTeMaTUYHY MOJIeJIb 3BHOCOCTIMKOCTi KOHTAKT-/leTajell MarHiTHUX MTyCKayiB; yreplie
PO3p0o6IeHO MaTeMaTUYHy MO b 3HOCOCTIMKOCTiI KOHTaKT-AeTajell MarHiTHUX ITyCKauiB 3 reTepOreHHOI0
CTPYKTYpOIO MaTepiasiB Ha OCHOBI CpibJia, sSIKa J03BOJIsi€ 3HAUTU ONTUMAJIbHUI CKJIaJ iHTpeieHTiB Ta 31ilicHIOBaTH
IIPOTHO3YBaHHS {X KOMyTalifHOI 3HOCOCTIMKOCTI; IPaKTHU4Hi pe3ysbTaTh: Ha 6a3i po3p0o06ieHNX HAyKOBUX METOZB
Ha PiBHi BUHAxXOJy CTBOPEHO KOMIIO3MLiliHi €KOJIOriYHO 6€3eYHi KOHTAaKTHI Marepiasnu, 6iMeTanleBi KOHTAKT! i
KOHTAaKTHI IIapy [IJIs1 MATHITHUX I1yCKayiB, SIKi IPUMHSTI [J1s1 BIPOBaIpKEeHHS nianpuemctsoM BAT "ETAJIT", m.
OsexcaHpis; po3po6sieHO METOIUKY i CTBOPEHO Cllelliali3oBaHMil CTeH ] Ha J1abopaTopHill 6a3i pakyabTeTy
€HepreTUKU Ta aBTOMATUKU HallioHaJbHOTO yHiBepCUTETY 6iopecypciB i NpUpoOKOPUCTYBaHHS YKpaiHu 1J1s
IOCIIiIKEHHS €JIEKTPUYHOI epo3ii Ta epexifHOro onopy KOHTaKT-IeTajlel MarHiTHUX IyCKadiB y KaTeropii
3actocyBaHHS AC-3; MarHiTHi 1yckadi 3 eKoJIOTi4YHO 6e3[1eYHMMU KOHTAKT-AeTasIMU MTPOUILIN BUPOOHNYY
nepesipKy Ha nignpueMctsi BAT "ETAJI", M. Onekcanppid. CTymniHb BIPpOBaJKeHHS - Ha nignpueMctsi BAT "ETAJI"
Ta B HaBYaJIbHUI NIpOLleC Ha JabopaTopHill 6a3i PpaKkyIbTeTy eHepreTUKU Ta aBToMaTUkK HallioHanbHOro
yHiBepcUTeTy 6iopecypciB i npupopokopuctyBanHs Ykpainu. Cpepa (rasmysb) BAKOPUCTAHHS - KOHTAKTHI
KOMIIO3UIIiHI MaTepiany [j11 HU3bKOBOJIbTHUX KOMYTALilHUX allapartiB AJ1s KaTeropii 3actocyBaHHs AC-3.

2. Object of research - electrothermal and physical-chemical processes in contacts of switching devices, which
arise by switching of the current and influence on the electric durability of contacts and ecological safety of
environment; the purpose of the work is the increasing of electroerosive stability and ecological safety of low-
voltage switching devices at the expense of development of new composite contact materials; the methods of the
researches are based on the usage of theories: theoretical bases of electrotechnics; the methods of planning and
carrying out the multiple-factor experiments; experimental researches; the methods of mathematical statistics
using the computer equipment; the metalgraphic and electronic-microscopic researches; theoretical results:
scientific principles of a choice of non-polluting oksidny and refractory components, proceeding from features of
their interaction among themselves and a silver matrix are improved during the current switching current which,
unlike existing, at the same time provide to a contact composite material high electroerosive firmness and
ecological purity; received further development researches of an electric erosion and transitional resistance of
switching devices of magnetic actuators with serial and research materials depending on a microstructure of a
contact material and change of physicomechanical properties of components on a working surface of contacts
when switching current in the operating modes caused by standards that allowed to construct with use of
methods of planning of experiment mathematical model of an iznosoustoychivost contact details magnetic
starters; for the first time the mathematical model of an iznosoustoychivost contact details magnetic starters with
the heterogeneous structure of materials on the basis of silver which allows to find optimum composition of
components is developed and to carry out forecasting of their switching iznosoustoychivost; practical results: on
the basis of the developed scientific methods at level the invention is created composite ecologically safe contact
materials, bimetallic contacts and contact pairs for magnetic starters which are accepted for introduction by the
OSC "ETAL", Alexandria; the technique is developed and contact details of magnetic actuators in category of
application ASS-3 is created the spetialized stand on laboratory base of faculty of power and automatic equipment
of National university of bioresources and environmental management of Ukraine for research of an electric
erosion and transitional resistance; magnetic myckauu with ecologically safe contact details passed production
check at the OSC "ETAL" enterprise, Alexandria. Extent of introduction - at the OSC " ETAL" enterprise and in
educational process on laboratory base of faculty of power and automatic equipment of National university of
bioresources and environmental management of Ukraine. The sphere (area) of the usage - contact composite
materials for low-voltage switching devices for category of application AC-3.
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