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1. TTigBuimenHs epeKTUBHOCTI JIiHIHHUX IMITyJIbCHUX €JIeKTPOMEXaHiYHUX [IePeTBOPIOBAYIB 32 PaXyHOK
MyJIbTUSIKIpHUX KOHQIrypauin

2. Increasing the efficiency of linear pulse electromechanical converters due to multi-dia configurations

Pedepar:

1. Incepraniiina po60Ta NPUCBSIYEHA YAOCKOHAJIEHHIO JIiHIMHUX iIMITyJIbCHUX €JIEKTPOMEXaHIYHUX [1epeTBOPIOBAYIB
CMJIOBOTO Ta MIBUAKICHOTO MPU3HAYEHHS 32 PAXYHOK BUKOPUCTAHHS JEKIIBKOX SIKOPIB, 10 B3aEMOIIIOTh 3
00MOTKOI0 iHyKTOpa. B mucepraliiiHiii po6oTi IpoBeieHO aHasli3 KOHCTPYKLi Ta cdep BUKOPUCTAHHS JIiHIHUX
IMITyJIbCHUX €JIEKTPOMEXaHIYHUX NIEPETBOPIOBAYIB IHAYKLIMHOTO, €JIEKTPOMArHiTHOrO Ta €J1eKTPOLMHAMIYHOTO
THUIIB B IKOCTi yAAPHO-CUJIOBUX Ta IIPUCKOPIOBAJIbHUX MTPUCTPOIB. PeasizoBaHO B IPOrpaMHOMY CE€pPEAOBUIIL
COMSOL Multiphysics MaTeMaTU4Hy MOZEJb JIiHITHOTO iIMITyJIbCHOTO €JIeKTPOMEXaHI{YHOTO IIEPeTBOPIOBaYA
MyJIBTUSKIPHOI KOHQIrypalii, ska BpaxoBye B3a€MOIIOB's13aHi €JIeKTPUYHI, MarHiTHi, MEXaHi4Hi i TEIJIOBi pouecy,
HeJIiHiMHI Mar"iTHI Ta Temnogis3nyHi 3anexHocTi. Po3pobieHo knacudikallilo e1ekKTpoMexaHidYHUX IEPETBOPIOBAYIB,

sIKi BKJIIOYAIOTh (PEPOMArHiTHUM, KOTYLIIKOBUI Ta CyLIJIbHUI €JIeKTPOIIPOBiAHUI SIKOPSI. BCTaHOBJIEHO 0COGINBOCTI



[IPOTIKaHHA €JIEKTPOMArHiTHUX MPOLECIB Ta BUBHAYEH] €JIEKTPUYHI, MATrHITHI Ta CUJIOBI IIOKa3HUKU
€JIEKTPOMEXaHIUHNX MYJIbTUSIKIPDHMX KOHQIrypauiil. 3anpornoHoBaHO KOMILJIEKCHUI KpUTEPi OLiHIOBAHHS
eeKTUBHOCTI, 32 I0IIOMOTOIO SIKOT'O [IPOBEIEHO IIOPiBHSIIbHUI aHaJli3 IePeTBOPIOBAYiB MYJIbTUSIKIPHUX
KOHQirypauiil 3 nepeTBoproBadamy, 10 MalOTh OAMH SIKip. BcTaHOBIEHO BIJIUB (POPMU CTPYMY 30yIKEHHS Ha
e(eKTUBHICTb IEPETBOPIOBAYiB MYyJIbTUSIKIDHMX KOHDirypauiil. [IpoBeieHO eKClieprUMeHTasbHi JOCiIKeHHS
€JIEKTPOMEXaHIUHUX [1IEPETBOPIOBAYiB CHUJIOBOTO Ta MBUAKICHOTO IPU3HAYEHHS 3 OLHOYACHUM BUMIiPIOBAaHHSIM
€JIEKTPUYHUX, MarHiTHUX MEXaHiYHMX Ta TEeNJIOBUX NapaMeTpiB. Ha 6a3i eekTpoMexaHiyHUX IEPETBOPIOBAYIB
MyJIbTUSAKIPHUX KOHQIrypaliil po3po6seHO OpUTriHaJIbHI KOHCTPYKIii Ta BUTPOOYBaHO MOJEJ €/1eKTPOMAarHiTHOI
KaTtanysnbty 1715 BI1JIA, MarHiTHO-iMITyJIbCHOTO MIPECy AJ1s1 KepaMivHUX IOPOIIKOBUX MaTepiaslis,
€JIEKTPOMEXaHIYHOTO IIPUCTPOIO IJIS1 CKULAHHS OXKEJIEIHUX i CHIrOBUX BiIKJIaZeHb 3 IPOBOJLY JIiHil

eJIeKTpoIepeayi Ta IPUCTPOIO IJ1s1 3HULIEHHS iHdopMallii Ha TBepoTiIbHOMY LM PoBOoMy SSD HakonuuyyBaui.

2. In the dissertation work the analysis of designs and spheres of use of linear pulse electromechanical converters
of induction, electromagnetic and electrodynamic type as shock-power and accelerating devices is carried out.
Developed and implemented in the COMSOL Multiphysics software environment, a mathematical model of linear
pulse electromechanical converters multi-core configuration, which takes into account the interconnected
electrical, magnetic, mechanical and thermal processes, nonlinear magnetic and thermophysical dependences. The
classification of electromechanical converters which includes ferromagnetic, coil and massive electrically
conductive anchors is developed. The peculiarities of the course of electromagnetic processes are established and
the electrical, magnetic and power indicators of electromechanical converters of multi-core configurations are
determined. A complex criterion for evaluating the efficiency is proposed, by means of which a comparative
analysis of electromechanical converters of multicore configurations with electromechanical converters having
one anchor is carried out. The influence of the form of excitation current on the efficiency of electromechanical
converters of multicore configurations is established. The method is developed and experimental researches of
electromechanical converters of power and speed appointment with simultaneous measurement of electric,
mechanical and thermal parameters are carried out. On the basis of electromechanical converters multi-core
configurations, original designs of electromagnetic catapult models for UAVs, magnetic-pulse press for ceramic
powder materials and electromechanical device for discharge of ice and snow deposits from the power line wire
were developed and tested.
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