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1. BibpomiarnocTyka yIIKo/AKeHb POTOPIB IOTYKHUX aCUHXPOHHUX JIBUTYHIB Ha OCHOBI I10JIbOBUX MaTeMaTUYHUX
MOJIeNIEN.

2. Vibrodiagnostics of rotor’s damages of powerful asynchronous motors on the basis of the field mathematical
models.

Pedepar:

1. O6’eKT IOCTiIKEeHHS: TOTY>KHI aCUHXPOHHI KOPOTKO3aMKHEHI JBUTYHH, 1[0 MAIOTh YIIKOJKEHHS 0OMOTKU POTOpa.
Merta po6oTu: po3pobka HAyKOBO-METOAUYHOTO 3a0€3eYeHHs [JIs1 CUCTEM BiOpaLiiiHOrO KOHTPOJIIO TEXHIYHOTO
CTaHy i JiaTHOCTUKY YIIKOI)KEHb KOPOTKO3aMKHEHUX POTOPIB MOTYKHUX ACUHXPOHHUX JBUTYHIB 32 pe3yIbTaTaMU
IOCJIiIKeHb eJIEKTPOMAarHiTHUX BiOPO30YIPKYIOUMX CUJI B YIIKO/KEHUX aCUHXPOHHUX ABUTYHAX HA OCHOBI
[I0JIbOBUX MaTE€MATUYHUX MoJiesiell. MeToau NOCii)KeHHs: BUPillleHHS [T0CTaBJIeHUX y poboTi 3a1ay4
37i1ICHIOBAJIOCH i3 BUKOPUCTAHHSIM: METOiB MaTeMAaTUYHOTO MOJEJIIOBaHHS, B OCHOBI SIKUX JIEXKUTh YACEJIbHE
PO3B’I3aHHS PiBHSIHD €JIEKTPOMAarHiTHOTO T10J1S1 aCUHXPOHHOTO JBUTYHA 32 IOIIOMOTOI0 METOJLy CKiHYEHHUX

€JIEMEHTIB; METO/IIB T€OPii €JIEKTPUYHUX KiJl; METOZIB CIIEKTPAJIbHOTO aHaJjli3y NEPiOAUYHUX CUTHAJIIB.



Bi6bpo36ym:Kytodi eJeKTPOMarHiTHI CHUIM pO3paxOBYIOThCS Yepe3 TEH30p MArHiTHOro HatAry. TeopeTuyHi Ta
[IPaKTUYHi pPe3yJbTaTy i HOBU3HA: yIOCKOHAJIEHO II0JIbOBY MaTEMATUYHY MOJEJIb ACUHXPOHHOTIO IBUTYHA 3
VUIIKOJP)KEHUM POTOPOM, SIKA I'PYHTYETLCS Ha MPUITYLIEHHI 0JI0 YMOBHOI HEPYXOMOCTI POTOPA, IJISIXOM
BpaxyBaHHS BIUIMBY Pi3HULLi €JIEKTPUYHUX [IOTEHLiaJIiB; pO3PO6JI€HO HOBY [10JIbOBY MATEMATUYHY MOJIEJIb, SIKa
BPaxoBye 06€pTaHHsI YUIKOIPKEHOr0 pOTOpa BiJHOCHO CTaTOpa Yy 4Yaci i J03BOJIsi€ 3MOMIE/I0BATH CUTHAI
PO3TalIOBAaHOTO HA CTATOPi AaTYMKa BiOPONPUCKOPEHHS; yIieplie po3po6JI€HO KOJIO-TI0IbOBY MAaTEMATUYHY MOJEIb
D715l aHaJIi3y €JIEKTPOMAarHiTHUX BiOpO30YIPKYIOUMX CUJL i CUTHAIB JAaTYMKIB BiOpallii B aCMHXPOHHUX [IBUTYHAX [IPU
PO3pHUBi CEIMEHTIB KOPOTKO3aMMKAIOYHX Kijlellb 0OMOTKM POTOPA; PO3PO0JIEHO ABa METOAU NiaTHOCTUKA
VLIKO/>)K€Hb KOPOTKO3aMKHEHOI 0OMOTKY POTOpPa aCMHXPOHHUX JIBUTYHIB HA OCHOBI OL[iHKY 3MiH iX
€JIEKTPOMarHiTHUX BiOpalliil TPy MOSIBi YIIKOIKEHb; pO3p006JIEHO HAYKOBO-METOAMYHE 3a0€31eYeHHsI [JIs1 CUCTEM
BiOpaliliHOI iarHOCTUKY; PO3POOJIEHO CUCTEMY ITPABMJI 1iarHOCTUKY HA OCHOBI IiarHOCTUYHUX O3HAK i
Koe(illieHTiB, 3a TOIIOMOTI0I0 IKUX MOXKJIMBO 3 BUCOKMM PiBHEM JOCTOBIPHOCTI AiarHOCTYBaTH BUJ i CTYMiHb
PO3BUTKY YLIIKOJKEHHSI POTOPAa aCUHXPOHHUX JBUTYHIB; [IpegMeT i CTyIiHb BIPOBAIKEHHS: PE3YJIbTaTh
IYCcepTalLifiHOi poOOTH BUKOPUCTOBYIOThCS Ha ABOX HignpueMcrsax: Ha BAT “HaykoBo-Bupo6Huue IlignpueMcTBo
“CMisIsIHCBKUI eJIeKTpoMexaHiuyHui 3aBog”, Ta Ha 3AT “YkpaTomeHeprobyn’, M.KuiB, a TakoX pe3ysbTaTu
IOCJTIiIKeHb BIIPOBA/I’)KEHO B HAaBUAJIbHUI MIPOIIEC i BUKOPUCTOBYIOThCS Ha Kadenpi enexkrpomexaniku HTYY “KIII”
IIpu BUKJIaAaHHi pucummtiny “lllymu Ta Bi6pallii eJIeKTpUYHMX MalIMH” Ta BUKOHAHHI CTyJeHTaMU 6aKajlaBPChbKUX i
MaricrTepcbKux pooiT; EQeKTHBHICTh BIPOBAIKEHHS: OTPUMAHO 3HAYHUM HAYyKOBO-TEXHIYHUN €(EKT, SIKMI I0JISITae
B MiIBUIIEHHI MOKJIMBOCTI 4iTKOi inenTudikauii ykomxeHb pOTOpPiB aCHHXPOHHUX ABuryHis; Cdepa
BHUKOPHUCTaHHS: CUCTEMU Bi6PaliliHOro KOHTPOJIIO i IiarHOCTUKY KOPOTKO3aMKHEHUX aCUHXPOHHUX JIBUTYHIB

Pi3HOro TUIlY IIPY Pi3HUX BapiaHTax yIIKOIPKEHb POTOPA.

2. The object of research: powerful asynchronous short-circuited motors with damaged winding rotor. The
purpose of research: the development of scientific-methodological support for systems of vibration condition
monitoring and diagnosis of injuries of powerful short-circuited rotor induction motors by the research of
electromagnetic vibroexcitant forces in damaged induction motors based on the field mathematical models.
Methods of research: solving of problems in the work was carried out using: methods of mathematical modeling,
based on a numerical solution of equations of the electromagnetic field of induction motor using finite element
method; the method of the theory of electric circuits; methods of spectral analysis of periodic signals.
Vibroexcitant electromagnetic forces are calculated via tensor magnetic tension. Theoretical and practical results
and innovations: improved field mathematical model of the induction motor with a damaged rotor, which is based
on the assumption of conditional property of the rotor, by considering the influence of electric potential
difference; a new field mathematical model developed that takes into account the rotation of the damaged rotor
relative to stator in time and allows simulate signal of located on the stator vibration acceleration sensor; first
developed circuit-field mathematical model for the analysis of electromagnetic vibroexcitant forces and signals of
vibration sensors in induction motors at fracture segments short-circuited rings of winding rotor; developed two
methods of diagnosing injuries short-circuited winding rotor of induction motors based on changes in their
electromagnetic vibration in the appearance of damages; developed scientific- methodological support for the
systems of vibration diagnostics; developed the system of rules of diagnostics based on diagnostic signs and
coefficients by which is possible with high accuracy to diagnose the type and degree of damage of rotor of
induction motors. A subject degree of introduction: results of the dissertation is used in two companies: the JSC
"Scientific and Production Enterprise" Smila Electromechanical Plant" and JSC " Ukratomenergobud ", Kiev, and the
results of research in learning process and used by the Department of Electrical Engineering NTUU "KPI" in
teaching discipline "Noise and vibration of electrical machines" and performance of students of Bachelor and
Master's works; Effectiveness of implantation: received considerable scientific and technical effect which is to
increase opportunities clearly identify damages of rotors of induction motors; Sphere of use: systems of vibration
control and diagnostics short-circuited induction motors of different types in different variants of rotor damage.
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