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1. Be3KOHTaKTHUI MarHiTOeJIeKTPUYHUI ABUTYH 3BOPOTHO-00EPTANIBHOIO PYXY

2. Brushless magnetoelectric motor of return-rotary motion

Pedepar:

1. O6’eKT HOCiI)KEHHS: IPOLECH €JIEKTPOMEXAaHIYHOTO IIEPETBOPEHHS €HEPTil B 0€3KOHTAKTHUX
MAarHiTOeJIeKTPUYHUX MALIMHAX 3BOPOTHO-00€PTAIbHOIO PYXy 3 IIPY>KHUM MarHiTHUM 3B'SI3KOM MiX CTaTOPOM i
poTopoM. MeTa po60Tu: po3po6Ka NPUHLMIIB [100Y0BY, CTPYKTYP, MAaTEMAaTUYHUX MOJIEJIEl Creliani3oBaHuX
0€3KOHTAaKTHUX MarHiTOEJIEeKTPUYHUX JBUTYHIB 3BOPOTHO-00€PTATIBHOTO PYXY, 110 3abe3redye ixHI0 peasnizalliio 3
OJHOPOTOPHOIO, & TAKOXK ABOPOTOPHOIO KOHCTPYKII€IO [IPU aKTUBHIY KOMIIEHCALlii HETaTUBHOI [Iii pEaKTUBHUX
3HAaKO3MiHHUX MOMEHTIB. MeToau nocinkeHHs 6a3yl0ThCs Ha TeOpii esleKTpoMexaHiuHMX CUCTEM | MalvH,
METOJIax MaTeMaTUYHOro i Pi3MYHOr0 MOZEJI0OBAHHS, TEOpii aBTOMaTUYHOT'O KEPYBAaHHS, METOIaX CKiHUEHUX
€JIEMEHTIB Ha OCHOBI JlilleH30BaHuX NporpamHux KomisekciB COMSOL i MATLAB g1 po3paxyHKy
€JIEKTPOMArHITHOTIO 10JIS Y ABOBMMIPHIii [TIOCTaHOBL 3a1ay4i. TeopeTnyHi Ta MpakTU4Hi pe3yIbTaTy i HOBU3HA:

BUPIilIEHO BaKJIMBY HayKOBY 3a7ja4yy PO3POOKU IPUHLIMIIIB ITIOOY10BM 6€3KOHTAKTHUX MArHiTOEJIEKTPUYHUX JIBUTYHIB



3BOPOTHO-00€PTaNIbHOTO PyXYy Majloi IOTY>KHOCTI Ta MPUHIIUIIIB aKTUBHOI KOMIIEHCAallii peaKTUBHOTO
3HAaKO3MiHHOI'O MOMEHTY pOTOpa ABUTYHA JJ1s1 MiHiMi3allil HeraTUBHOTO BIIMBY MEXaHIYHUX BiOpalliil Ha KOPILyC
npusany. BCcTaHOBIEHO aHAJITUYHI CIiBBIHOIIEHHS Mi’K T€OMETPUYHUMU [1apaMeTPaMU €JIEMEHTIB MarHiTHOI
CHACTEMHU JIBUTYHA 3BOPOTHO-00€PTAJILHOTO PYXY IPU 3a0€3[€4€HHI MaKCUMYMY €JIEKTPOMAarHiTHOro MOMEHTY Ha
OIVHULIIO CIIOKMBAHOI eJIeKTpoeHeprii. BusHaueHo MpUHLMIIN KePyBaHHS 3BOPOTHO-00EPTAIbHUM PYyXOM
BHMKOHABYOTO ejieMeHTa. Po3po6JieHO CTPYKTYpHU Ta MaTeMaTU4YHY MOJieJlb ABOpOoTOpHOro BM/I 3BOpOTHO-
00€epTaJIbHOTO PyXy [JIs1 KOMIIEHCcallii peakKTUBHOIO MOMEHTY Ha KOPIyc ABUTyHa. [Ipegmer i cTymiHb
BIIPOBAI>)KEHHS: Pe3ysbTaTy pob0TH Y BUIJIAL] ONTUMAJIbHUX T€OMETPUYHUX CHiBBiAHOIEHb MK €JleMEHTaMuU
MArHiTHOI CUCTEMH, CTPYKTypa ABOPOTOPHOIO JBUTYHA 3] CKOMIIEHCOBAHMMHU PEAKTMBHUMU MOMEHTAMU,
IIPUHLUIIA KEPYBaHHS PeXXUMaMU 3BOPOTHO-00EPTAILHOI'O PyXy BIIPOBA/I’KEHI B KOHCTPYKLiSIX €/IeKTPOMEXaHIUHNUX
IpujafiB, o BUNyCKaTbcs HaykoBo-BUPOOHNUOIO QipMolo «Enepon», M. Kuis. EpeKTHBHICTb BIPOBAIKEHHSL:
TeopeTuyHi pe3ysbTaT i peKOMeHAallii € OCHOBOIO /1Sl PO3POOKHU CIIel|iali30BaHNX 6€3KOHTAKTHUX
MarHiToeseKTPUYHUX JBUTYHIB 3BOPOTHO-00EPTAIbHOTO PYXY, 3aCTOCOBYBAHUX Y PI3HUX TUIAX
€JIEKTPOMEXaHIYHYX [IPUJIAAIB i IHCTPYMEHTIB. Peasizalis NpuHLXIY aKTMBHOI KOMIIEHCALil peaKTUBHUX
3HAKO3MiHHMX MOMEHTIB BUKOHABYOTO €JIEMEHTA i CTBOPEHUX JIBOPOTOPHUX CTPYKTYP JO3BOJISIIOTh IIPOEKTYBATH
PY4YHHUI IHCTPYMEHT, [1036aBJIeHNI1 HEraTUBHOTO BIIMBY MEXaHIYHUX Bi6palliil Ha pyku onepartopa. Cepa
BHUKOPHUCTaHHSI: BUPOOHULITBO PYYHOTrO CIELjali30BaHOTO iIHCTPYMEHTY, B SIKOMY HEOOXiIHO 3aCTOCYBAaTU 3BOPOTHO-

O6€pTaJ’[bHI/IIu/I PYX BUKOHAB4YOT'O €JIEMEHTY.

2. The object of research: processes of electromechanical energy conversion in brushless magnetoelectric motors
of return-rotary motion with elastic connection between stator and rotor. The purpose of research: development
of principles of construction, structures, mathematical models of specialized brushless magnetoelectric motors of
return-rotary motion, which ensures their implementation with single-rotor and two-rotor design with active
compensation of the negative action of reactive alternating torque. Methods of research are based on the theory of
electromechanical systems and machines, methods of mathematical and physical modeling, theory of automatic
control, finite element methods based on licensed software COMSOL and MATLAB for calculating the
electromagnetic field in a two-dimensional problem statement. Theoretical and practical results and innovations:
solved an important scientific problem of developing principles of construction of brushless magnetoelectric
motors of return-rotary motion of low power and principles of active compensation of reactive alternating torque
of motor rotor to minimize the negative impact of mechanical vibrations on the device. Analytical dependences
were established between the geometric parameters of the elements of the magnetic system of the motor of
return-rotary motion with the maximum value of the electromagnetic moment per unit of consumed electricity.
The principles of control of the reciprocating movement of the executive element are determined. Structures and
a mathematical model of two-rotor brushless magnetoelectric motors of return-rotary motion to compensate the
reactive torque on the motor housing have been developed. A subject degree of introduction: The results of work
in the form of optimal geometric relations between the elements of the magnetic system, the structure of the two-
rotor motor with compensated jet torques, the principles of control of reverse rotation modes are implemented in
electromechanical devices manufactured by Eleron Research and Production Company, Kyiv. Effectiveness of
implantation: Theoretical results and recommendations are the basis for the development of specialized brushless
magnetoelectric motors of return-rotary motion used in various types of electromechanical devices and tools.
Implementation of the principle of active compensation of reactive alternating moments of the actuator and the
created two-rotor structures reverse rotation allow to design a hand tool free from the negative effects of
mechanical vibrations on the hands of the operator. Sphere of use: production of manual specialized tools, in
which it is necessary to apply the reciprocating motion of the actuator.
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