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1. MoHoCTab6inbHI ONSIPU30BaHI €JIeKTPOMArHiTH 3 IOKPallleHMU CUJIOBUMH XapaKTePHUCTUKAMU JIJI1S aKTyaTOpiB
KOMYTaLiMHUX allapariB CePeHiX HaIpyT

2. Monostable Polarized Electromagnets with Improved Forced Characteristics for Medium Voltage Actuators of
Commutation Apparatus

Pedepar:

1. Incepranis npucBsyeHa po3poolii Ta NoAalbIIOMy BIOCKOHAJIEHHIO MOHOCTA0iIbHOTO [10JIIpHU30BaHOTO
€JIEKTPOMarHiTa 3 BUCOKOKOEPUUTUBHUMU IIOCTITHUMU MarHiTaMy 3 BUTICHEHHSIM MarHiTHOTO IIOTOKY B 06J1aCTb
MOBITPSIHOTO HIYHTA AJIs1 aKTyaTOPa BaKyYMHMX KOMYTalliMHYX allapartiB Ha CEPeIHi HANpyTry 3 IOKPaLeHUMHU
CHJIOBUMU XapaKTepUCTHUKaMU. [IpoBesieHo aHali3 KOHCTPYKTUBHUX OCOBJIMBOCTE BAKyYMHUX BiIMUKa4iB Ha
cepeiHi Hanpyru Ta ix akryaropiB. Po3po6s1eH0 HOBY KOHCTPYKILiI0 MOHOCTAabi/IbHOTO €JIeKTPOMarHiTa 3
BHMCOKOKOEPLUUTUBHUMHU NOCTIMHUMU MarHiTaMu Jj1s1 akTyaTopa BaKyyMHOTO Bi]MUKaya Ha CEPEJHIO HAIIPYTy 3
MOKPAIIeHUMU CUJIOBUMU XapaKTepUCTUKaMuU. Po3po6sieHO pekoMeH allii o0 BU60opy Po3MipiB YaCTUH

MAarHiTONpPOBOAY, & TAKOX PO3MipiB IOCTIMHUX MArHiTiB JJI1 CTBOPEHHS CUJIM YTPUMAaHHS SIKOPSI €JIEKTPOMarHira



IIPY 3HECTPYMJIEHI OOMOTLI HE MEHIIE 3aaHOi, 8 TAKO>XK BU3HAYEHO OOMOTYBaJIbHI IaHi €JIEKTPOMArHira,
BUXOJSYM 3 BilOMOI cuu NIpOTUAii. Bu3HaueHO JOLiIbHICTh BUKOPUCTAHHS B PO3PO6JIEHIN KOHCTPYKILii
IIOJISIPM30BAHOTO MOHOCTAObiIbHOTO eJIeKTPOMarHira (pepomarHiTHOro LyHTa B po604oMy 3a30pi Ta po3p00JIeHO
peKoMeHpaii moao0 BUO6Opy JiHIMHUX po3MipiB (pepoMarHiTHOro myHra. JOCiIsKeHo Ta yIO0CKOHAIEHO
MaTeMaTU4Hy MOJIeJIb IMHAMIYHUX [TPOLIECiB BMUKAHHS T BUMKHEHHSI MOHOCTA01/IbHUX MOJISPU30BaHUX
€JIEKTPOMATHITiB 3 BUCOKOKOEPUUTUBHUMU MOCTIHHUMYU MarHiTaMu 3 BATUCKAaHHSIM MarHiTHOTO TOJIsl B 0671aCTh
NOBITpsSIHOTO MIyHTA. [IpOBEAEHO eKCIIepUMEHTAJIbHI OCiIKEHHSI IPOLECiB B PO3PO0JIEH N KOHCTPYKIi
I0JIIPU30BAHOTO MOHOCTA0IJIbHOTO €JIeKTPOMArHiTa 3 BACOKOKOEPLUUTUBHUMHU NOCTIHHMMU MarHiTamu 1j1st
aKTyaToOpa BaKyyMHOTO BilMuKaya. EKClIepMMEHTaJIbHO NiATBEPIKEHO JOCTOBIPHICTh OTPMMAHMX 32 JJOIIOMOIOI0
PO3paxyHKiB pe3yJIbTaTiB JOCJiI)K€Hb. BU3HaY€HO BIIJIMB I1apaMEeTPiB €MHICHOTO HAKONIMYyBa4ya €HEPrii Ha

MOXJIMBICTb BUKOHAHHS Bi,HMI/IKa‘{eM peXnmMy aBTOMAaTUIHOTI'O ITIOBTOPHOI'O BMUKAHHI.

2. The dissertation is devoted to the development and further improvement of the monostable polarized
electromagnet with high-coercive permanent magnets with displacement of the magnetic flux into the air shunt
region for the actuator of medium voltages vacuum switching devices with improved power characteristics. The
analysis of design features of medium voltages vacuum circuit breakers and their actuators is performed. The new
design of the monostable electromagnet with high-coercive permanent magnets for a medium voltage vacuum
switch actuator with improved power characteristic is developed. Recommendations for choosing a parts size of
the magnetic circuit and the size of permanent magnets to create the holding force of the electromagnet anchor
when the winding is deenergized is not less than the specified one is developed. Also, the winding data of the
electromagnet based on the known counteraction force is determine. A feasibility of using the ferromagnetic shunt
in the working gap of the developed design of a polarized monostable electromagnet is defined and
recommendations for choosing the linear dimensions of the ferromagnetic shunt is developed. The mathematical
model of dynamic processes of switching on and off monostable polarized electromagnets with high-coercive
permanent magnets with displacement of the magnetic field into the air shunt region is researched and improved.
An experimental research of processes in the developed design of a polarized monostable electromagnet with
high-coercive permanent magnets for a vacuum switch actuator is made. the reliability of the calculated research
results is confirmed experimentally. The influence of the parameters of the capacitive energy storage device on the
ability of implementation the automatic re-activation mode by the switch is determined.
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