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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 45.29.31

Tema gucepranii:
1. liarHOCTYBaHHS AaCUHXPOHHUX IBUTYHIB Ha OCHOBI aHaJli3y €JIEKTPOMAarHiTHUX XapaKT€PUCTHK.

2. Asynchronous motors diagnosis based on electromagnetic characteristics analysis.

Pedepar:

1. O6'eKT BOCIiIPKEHHS: €JIeKTPOMAarHiTHi [1poLeCU B aCUHXPOHHUX JIBUTYHAX IIPU 3aPO’KEHHI i pO3BUTKY JlePEeKTiB.
Merta po60TH: OTPMMAaHHS HOBUX JIAHUX LIOJ0 BILIMBY 3aPOJKEHHS i pO3BUTKY A€(EKTIB poTOpa i cTaropa Ha
€JIEKTPOMArHiTHi XapaKTepPUCTUKU MALIMHU Ta po3po6sIeHHs €(PEeKTUBHUX 3aCO0IB Ta METOIB IiaTHOCTUKU
ACUHXPOHHUX €JIEKTPO/ABUTYHIB. MeTou NOCiIP)KeHHSs: BUpIllleHHs! [I0CTaBJIeHUX Y poOOTi 3a1a4 37ilicHIOBanoCs 3
BHUKOPHCTaHHSIM METO/iB MaTeMaTUYHOIO MOJIEJIIOBaHHS1, METOIiB CIIEKTPAJIbHOTO aHali3y, METOLiB
€KCIIEPMMEHTAJIBHUX NOCIiIKeHb. TeOPeTUYHI Ta IPAKTUYHI Pe3yJIbTaTH i HOBM3HA: PO3p06JI€eHO MaTEMAaTUYHY
MOJIeJb i METOIMKY PO3PaxyHKY BIUIMBY AedekTiB OC Ha MarHiTHe 1oJje B NOBITPSIHOMY TPOMiIXKKY AJl. JlociifgskeHo
BIIJIMB BUTKOBUX 3aMUKaHb OOMOTKM CTaTOpa Ha iHIYKILi0 [10JIs1 B IOBITPSIHOMY IIPOMIXKKY. BU3Ha4eHO KisbKiCHi
OLIiHKM MiJIBUILIEHHS IHTEHCUBHOCTI MarHiTHOTO 110JIs B TIOBITPSIHOMY IIPOMDKKY 3i 30i/IbII€HHSM KiJIbKOCTi
3aMKHEHUX BUTKIB B [1a3y Ta 3 POCTOM IIMPUHMU MIOIIKOIXEHNX BUTKIB. [IpoBefieH0 MaTeMaTuydHe i pizndne

MOJIeJIIOBaHHS €JIeKTPOMAarHiTHUX Npolecis B AJl npu 3apoiykeHHi i pO3BUTKY JedeKTiB KOpOTKO3aMKHEHO]



06MOTKHU poTopa. OTpUMAaHO HOBI iarHOCTUYHI IAPAMETPHU i O3HAKU (IEKPEMEHT 3aTyxXaHHSI MarHiTHOI iHOYKIii B
MOBITPSIHOMY ITPOMIXKKY Ta MOCTIiliHY po3kiazy B psf Pyp'e KpUBOi MarHiTHOI iHAYKIii B IOBITPSIHOMY ITPOMIXKKY).
3anpornoHOBaHO METO/, BU3HAYEHHS MICLisl [TOIIKOJPKEHUX CTEP>KHIB 0OMOTKU poTopa All Ha OCHOBI CKaHYBaHHS
MAarHiTHOTO N0JISI CTPYMiB POTOpA B PEXKMMI K.3. B 30Hi OJJHOTO 1aTYMKa, BCTAHOBJIEHOTO Ha cTaTopi. Po3pobieHo
METO/], IiarHOCTYBaHHS Ae(eKTiB OOMOTKM CTaTOPa Ha OCHOBI (pa3HMX CTPYMiB i BTPAT, KU1 MO>KHA 3aCTOCYBATH K
IIpU NIPOBEJIE€HHI TeCTOBOI IiarHOCTUKMU ( B pEXKMMax X.X. i K.3.), TaK i PyHKILiOHaIbHO] (1IpY 3MiHI HAaBaHTaXXEHHS i B
pexxumMi x.x. npu U=220 B). BusHaueHo 06s1aCcTb MaKCMMaJIBHOI iX 4yTJIMBOCTI B 3aJIEXKHOCTI Bifl HAlIpyru Ha
3aTrcKayax OOMOTKM CTaTopa i HaBaHTaXeHHs Ha Basy. Cepa BukopuctanHs: TEC, 'EC, 3aBogu-BUPOOHUKY B

crucTeMax KOHTPOJIIO Ta OiaTHOCTUKY TeXHIYHOTO cTaHy AJl (IUB. IPOJOBXKEHHS).

2. Object of research: the electromagnetic processes in asynchronous motors at the birth and development
defects. The purpose of research: to obtain new data on the impact of the birth and development defects of the
rotor and the stator on the electromagnetic characteristics of the machine and the development of effective ways
and methods of diagnosis of induction motors. Methods of research: The solution of the tasks carried out using the
methods of mathematical modeling, methods of spectral analysis, methods of experimental research. Theoretical
and practical results: A mathematical model and method of calculating the effect of the defects of the stator
winding on the magnetic field in the air gap of the induction motor. The effects of interturn short circuits in the
stator winding of the induction field in the air gap. Quantitative assessment of increasing the intensity of the
magnetic field in the air gap with the number of turns in a slot closed with increasing width of the damaged coils.
The mathematical and physical modeling of electromagnetic processes in an asynchronous motor at the birth and
development of a short-circuited rotor winding defects. Novel diagnostic parameters and characteristics (damping
rate of the magnetic induction in the air gap and constant Fourier expansion curve of the magnetic induction in
the air gap). A method for determining the damaged rods winding rotor induction motor on the basis of the scan
magnetic field current of the rotor in short-circuit in the area of the sensor mounted on the stator. A method of
diagnosing defects of the stator winding on the basis of the phase currents and the losses that can be applied both
during the diagnostic test, and functional. The region of maximum sensitivity depending on the terminal voltage of
the stator winding and the load on the shaft. Sphere of use: thermal power plants, hydroelectric power stations,
manufacturing plants in the systems of control and diagnostics of technical condition of blood pressure.
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