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2. Improvement of vacuum contactors with monostable polarized electromagnets

Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA Y OCKOHAJIEHHIO BAKYYMHUX KOHTAaKTOPIiB CEpeAHiX HANpPYT 3
MOHOCTAa0iJIbHUMU NOJISIPU30BAaHMMU €JIEKTPOMArHiTaMM 30KpeMa 1010 3MEHIIEHHS OPsI3KOTY T'OJIOBHUX
KOHTAKTiB, LII0 € OHI€I0 3 TOJIOBHUX BUMOT [1JI51 IMX arapaTiB. 3allpOIIOHOBAHO i peani3oBaHO KOHLEMILiI0
KOHTAaKTOPiB 3 6icTabilbHMMU IPUBOAAMU Ha 6a3i MOHOCTA0I/IbHUX I10JISIPU30BAHUX €JIEKTPOMATHITIB 3
[IOBOPOTHMMM MPYXKMHAMU. YIOCKOHaJIEHO MaTeMaTUYHy MOZEJIb 3BAPIOBAHHS KOHTAKTIB IIPU iX OPS3KOTI.
YIOCKOHA/IEHO MaTeMAaTUYHy MOZEJb [IPOLECY YBIMKHEHHSI KOHTAKTOPa Ta MIPOBEIEHO PO3PAXYHKU JUHAMIYHUX
XapaKTepUCTHUK eJleKTpoMarHiTa. [IpoBefieHO eKcriepuMeHTabHi JOCTiIKEeHHSI MOHOCTabiIbHOTO TOJISIPU30BAHOTO
€JIEKTPOMAarHiTa. 3alporoOHOBAHO i peasi30BaHO KOHLEMIII0 MIKpOIIPOLLECOPHOI TiOpHIHOI CUCTEMU KePyBaHHS
MOHOCTA0iJIbHUMHU NOJISIPU30BAHUMU €JIEKTPOMArHiTaMy1 Ha OCHOBI BUKOPUCTAHHS iHTEP(EICHOro pesie 3 IBOMa

[IepEeMUKAIOYMMIU KOHTaKTHUMU IPYIIaMU Ta OJHOI'O CUJIOBOTO TPaH3UCTOpa. PO3po6iieHo ajIroputm poboTu



MiKpOIIPOLIECOPHOI riOpUIHOI CUCTEMHU KEPYBaHHSI Ta BCTAHOBJIEHO MiHIMAJIbHMI iHTEPBAaJ Mi’K MOMEHTaMU
KomyTauii inTepdeiicHoro pesne ta IGBT TpaHsucTopa. Po3po6sieHo JocifHnii 3pa3oK HOBOT'O YHIBEpCAJIbHOTO
BaKyyMHOTI'O KOHTaKTOpa. BCTaHOBJIEHO, 110 CIIPalbOBYBAHHS KOHTAKTOPA 110 JATYMKY I10JIOKEHHS 3MEHINYETHCS
3araJlbHMM 4ac yBIMKHEHHS Ta BAMKHEHHS KOHTaKTopa. KiIl04oBi €J10Ba: €JIEKTPUYHI araparTy, Y O0CKOHAJIEHHS,
KOMYTallisl, METOJY NIPOEKTYBAHHS, BAKYYMHUI KOHTAaKTOP, BAKYYMHUI [IEPEPUBHUK, MIKPOIIPOLIECOPHA CUCTEMA

KepyBaHH4, iHTepdeiicHe peJe.

2. The dissertation is devoted to the improvement of medium voltage vacuum contactors with monostable
polarized electromagnets, in particular, to reduce the bounce of main contacts, which is one of the main
requirements for these apparatus. The concept of contactors with bistable actuators on the basis of monostable
polarized electromagnets with rotary springs is proposed and implemented. The mathematical model of contact
welding is improved at their bounce. The mathematical model of the process of switching on the contactor is
improved and calculations of the dynamic characteristics of the electromagnet are carried out. Experimental
investigations of a monostable polarized electromagnet are carried out. The concept of constructing a
microprocessor hybrid control system for monostable polarized electromagnets based on the use of an interface
relay with two switching contact groups and one power transistor is proposed and implemented. The
microprocessor hybrid control system operation algorithm is developed and the minimum interval between the
switching points of the interface relay and the IGBT transistor is established. A prototype of a new universal
vacuum contactor is developed. It is established that the operation of the contactor by the position sensor
decreases the total time of switching on and switching off the contactor. Key words: electrical apparatus,
improvement, commutation, design methods, vacuum contactor, vacuum interrupter, microprocessor control
system, interface relay.
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