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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 45.03

Tema gucepranii:
1. EnekTpomarHiTHe nojie 06€pTOBUX €JIEKTPOIIPOBIIHUX Tijl [UCKONOAIOHOI (GOPMU B €J1€eKTPOIMHAMIYHUX

IIPUCTPOSIX.

2. Electromagnetic Field of Rotating Disk-Shaped Electrically Conductive Bodies in Electrodynamic Devices.

Pedepar:

1. O6'eKT mOCHiI)KeHHS: MarHiTHI CUCTEMU AUCKOIONIOHUX e/1IeKTPOAMHAMIYHUX IPUCTPOiB. MeTa poboTu:
BI,OCKOHAJIEHHS aHAIITUYHUX METOJIiB PO3PaXyHKY €JIeEKTPOMAarHiTHUX I10J1iB 06€PTOBUX €JIEKTPOIPOBITHUX TiJ
IMCKOIIOZi6HOI popMU 3 ypaxyBaHHSM 3y0UaTO-11a30BOi reOMETPii MarHiTHOI cucTemu /1Jis 3a0e31eYeHHs
HeoOXigHOI HEOOHOPIAHOCTI MarHiTHOTO I10JI4, 32 SIKOIO IOCSITaEThCS HAllbiblIe 3HaYeHHsT po604Y0i MarHiTHOI
IHIYKLii Ta MOMEHTIB €JIEKTPOAMHAMIYHUX CUJI. ME€TOIM AOCIIIKEHHS: METOLU TEOPii €JIEKTPOMArHiTHOTIO I10J14,
MeTony MaTeMatuyHoi ¢isuku, meton Oyp'e po3B'sI3aHHS KpaloBUX 3374, Teopis audepeHialbHuX Ta
iHTerpasibHUX PiBHSHD, TEOpisl QYHKILiN KOMIJIEKCHOI 3MIHHOI, Cy4acHi METO[IM €KCIIEPMMEHTAJIbHUX [IOCIiI>KEHb.
TeopeTnyHi Ta IPaKTUYHi pe3yJIbTaTy i HOBU3HA: OTPMMAHO aHAJITUYHI BUPA3U 1 HANIPY>KEHOCTi MarHiTHOToO
110711 B HEPIBHOMIPHOMY IOBITPSAHOMY IIPOMDXKKY, SIKi JO3BOJISAIOTh JOCHIIUTH 3aJI€KHICTD Bifj FEOMETPUYHUX

0COOIMBOCTEN BUKOHAHHS MarHiTHOI cuctemu. [171s1 OLiHKY (PyHKLIOHATBbHUX MOKJIMBOCTEM OTPUMAaHOI Mogei



IIPOBEIEHO aHaJli3 BIUIMBY CIiBBiTHOIIEHHS pO3MipiB 3ybelb-na3 Ha Ae{OopMallilo MarHiTHOTO M0JI 3a KpUTEPieM
MaKCHUMAaJIbHOI MarHiTHOi iHayKii. BAOCKOHaneHo MmaTeMaTUYHy MOJEJb 33a4i PO3IIOJiNy €€eKTPOMAarHiTHOTO
1107151 B €JIEKTPOIIPOBIAHOMY TiJi, 1110 06€pTaeThCsl B HEPIBHOMIPHOMY IOBITPSIHOMY IIPOMDKKY, IIJISIXOM 3aMiHM HOTO
PIBHOMIDHMM 3 €KBiBaJIEHTHUMU [IOBEPXHEBUMU CTPYMaMH, i OTPMMAaHO aHaJIITUYHMI PO3B'A30K L€l 3amayvi. Ha
OCHOBI EHEPreTUYHOrO MiIX04y 10 OTPMMAaHOMY PO3B'A3KY BiJHOCHO I'YCTMHU CTPYMY 3HANM€HO HOBUM BUPa3 [JI
€JIEKTPOMAarHiTHOro MOMEHTY, L0 A€ MOJKJIMBICTD IIOJAJIbIIOrO BIOCKOHAJIEHHSI METOAUKY IIPOEKTYBAHHS.
[IpenMerT i cTymiHb BIPOBAJKEHHS: PE3yJIbTAaTH AUCEPTaLiliHOi po6oTu BripoBamkeHo B JAIT HAI "KeaHT"(M. KuiB)
17151 pO3POOKM BUMipIOBaya 06€PTaIbHOTO MOMEHTY 3 AUCKONOAi6HMM poTopoM "MomenTomep [13-1YC-02".
EdeKTUBHICTb BIPOBAIKEHHS: yIOCKOHAJIEHHS] METOAUKY [TPOEKTYBaHHS IMCKOMOAiOHOTO €J1eKTPOANHAMIYHOTO
ranbma. Cpepa BUKOPUCTaHHS: Y HaBYaJIbHUX, IPOEKTHUX, HAYKOBO-JOCJIIJHUX Ta IPOMUCIIOBUAX YCTAaHOBAX

€JIEKTPOTEXHIYHOTO NPOPiIIo.

2. The object of research: magnetic systems of the disc-shaped electrodynamic devices. The purpose of research:
improving analytical methods for calculating electromagnetic fields of rotating disc-shaped electrically conductive
bodies, with regard to the rack-and-slot geometry of the magnetic system to ensure necessary magnetic field
inhomogeneity at which the highest value of the working magnetic induction and torques of the electrodynamic
forces is achieved. Methods of research: methods of the theory of electromagnetic field, methods of mathematical
physics, Fourier method for solving boundary value problems, theory of differential and integral equations,
complex variable function theory, modern methods of experimental studies. Theoretical and practical results and
innovations: the paper provides analytical expressions for the magnetic field strength in the uneven air space,
which allow us to explore the dependence of the magnetic system on geometrical performance characteristics. To
assess the functionality of the resulting model, the impact of the tooth-slot ratio on the deformation of the
magnetic field by the criterion of maximum magnetic induction was analyzed. The mathematical model for the
problem of a distribution of the electromagnetic field in the electrically conductive body, which is rotating in the
uneven air gap, by replacing it with an even gap with equivalent surface currents, as well as the analytical solution
of this problem were received. Based on the energy approach to the resulting solution relative to the current
density, a new expression for the electromagnetic torque was found, that makes it possible to further improve the
methods of design. A subject degree of introduction: results of the thesis introduced in the GP Research Institute
"KBanTt" (Kiev) to develop a measurer of torque with a disk-shaped rotor "Momentomep I13-11YC-02". Effectiveness
of implantation: improve the methods of designing electrodynamic brake. Sphere of use: in educational, design,
research and industrial institutions of electrotechnical section.
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