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1. JliarHOCTHKA MOIIKOMIKEHb CTPYKHIB POTOpPa aCUHXPOHHUX JABUTYHIB 32 aHAJIi30M €JIEKTPOPYILINHOI CUJIU B

0OMOTKaxX CTaTopa

2. Diagnostic of the induction motor rotor bar breaks on the basis of the electromotive force analysis

Pedepar:

1. O6'eKT HOCIiIKEHD ~ €JIEKTPOMarHiTHi IpolieCy B aCUHXPOHHOMY JIBUTYHi 32 HasIBHOCTI IIOIIKOKEHb CTPUKHIB
poTopa; MeToio po6oTH € MifBUllleHHS €(PEeKTUBHOCTI NiarHOCTUKU MOUIKOI)KEHb CTPUKHIB POTOPAa AaCUHXPOHHUX
IBUTYHIB LIJIIXOM aHaJIi3y CUTHAJTY €JIEKTPOPYILIIHOI CHIA B OOMOTKAX CTaTOpa y PEKUMi CaMOBUOIry 3
BHMKOPHCTaHHSIM BeWBJIeT-TIePETBOPEHHS! Ta JeKOMITO3ULIii CUrHasliB Ha 6a3i Teopii 3BBOPOTHOTO Z-TIEpETBOPEHHS;
METOJY AOCJiIpKeHb 6a3yI0ThCsl HA BUKOPUCTAHHI Teopii e/IeKTpUYHMX MallVH, METO/iB YUCEJIbHOTO PO3B'SI3KY
PIiBHSIHb €JIEKTPOMAarHiTHOTO I10JIs1 3 BAKOPUCTAHHSIM METO[y KiHII€BUX €JIEMEHTIB, METOIiB CIIEKTPAJIbHOTO aHali3y,
BENBJIET-TIEPETBOPEHHS, TEOPii 3BBOPOTHOTO Z-NIEPETBOPEHHS, METOIIB alIpOKCHMAllii, MATEMaTUYHOTO

MOJIEJIIOBaHHS Ta €KCIIEPUMEHTAJIbHUX JOCIIiKeHb; TEOPETUYHI pe3yJIbTaTU: yepiie po3podIeHO0 MeTO



IiarHOCTUKU MOWKOKEHb CTPYIKHIB POTOPA ACMHXPOHHYX [IBUTYHIB Ha OCHOBI aHaJIi3y CUTHAJy €JIEKTPOPYLIIHOI
CHUJIY, SIKa HABOJUTHCS B OOMOTKAxX CTaTOPa 3aracaloyMMy CTPyMaMu pOTopa y PeXkuMi caMmoBUOIry IBUTYHA, SIKUM,
Ha BiIMiHYy Bif iHIINX METOIiB, 1030aBJIEHUI1 BILJIMBY SIKOCTi HAIIPYT MEPE>Xi )KUBJIEHHS!, KOJIMBAHb i piBHS
HABaHTaXEHHS, Ta JO3BOJIsSIE BU3HAYATH MOIIKOPKEHHS CTPYDKHIB pOTOpa 6€3 BUBEJE€HHS IBUTYHA 3
TEXHOJIOTIYHOrO IIPOLIeCy, pO36MPaHHs Ta BOYLOBU y KOHCTPYKILiI0 aCHHXPOHHOTO IBUTYHA J4OJIaTKOBUX JATYMKIB;
yrepiue po3pobaeHO METO L AEeKOMIIO3ULlii CUTHaITy €J1IeKTPOPYIIiMHOI cuu a3y 0OMOTKU CTaTOpPa aCUHXPOHHOTO
IBUTYHA HA CUTHAJIM €JIEKTPOPYIIIMHUX CUJI aKTUBHUX CTOPiH KOTYIIOK OOMOTKY 3 BUKOPUCTaHHSM Teopil
3BOPOTHOTO Z-TIEPETBOPEHHS, KU, HA BiIMiHY BiJj METOZYy aHAJIi3y €JIEKTPOPYWIiMHOI cuiam ¢pa3u OOMOTKY,
IO3BOJISIE MiABULIUTYU AOCTOBIPHICTD AiarHOCTUKY MOIIKOJIKEHb CTPYKHIB POTOPAa aCUHXPOHHUX IBUTYHIB LIIISIXOM
BUJiNIeHHs iHpopMaLifHNUX 03HaK, IPUCYTHIX Y CUTHAJIi €JIEKTPOPYILINHO] c1iin ofiHi€l aKTUBHOI CTOPOHY KOTYILIKY;
Ha0yJIY MOAAJIBLIOTO PO3BUTKY METOIU AiarHOCTUKHU IOIKOAKE€Hb CTPYIKHIB POTOPa aCUHXPOHHUX [IBUTYHIB 32
rapaMeTpamy €JIEKTPOMArHiTHOIO 11018, SIKi, Ha BiIMiHY BiJl METO/IiB HA OCHOBI CIIEKTPAJILHOI'O aHAJII3Y,
JIO3BOJISIIOTH IIJISIXOM BUKOPHUCTAHHS BEWBJIET-TIEPETBOPEHHS BU3HAYATH KiJIbKICTh Ta B3A€EMHE PO3TallyBaHHS
IIOIIKOKEHUX CTPWKHIB poTopa. [IpakTUyHi pe3ysibTaTy - 3allpOIIOHOBAHO METOJIUKY PO3PaAXYHKY
€JIEKTPOMarHiTHOTO T0JIs1 Y IOIIEPEYHOMY NEPepPi3i aCUHXPOHHOTO IBUTYHA 3 BUKOPUCTAHHIM MaT€MaTUYHOI
MOJI€JIi Ha OCHOBI METONY KiHI[€BUX €JIEMEHTIB, 10 NO3BOJISIE OLiHUTU BIJIMB MOIIKOKEHb CTPWKHIB pOTOpa Ha
CUTHAJIM €JIEKTPOPYLIiHOI CUJIN OfHiei aKTUBHOI CTOPOHM KOTYLIKM, KOTYIIKY, KOTYLIKOBOi Ipymnu Ta ¢pasu 0OMOTKU
CTaTopa y peXXuMi caMOBUOIry IBUTYHA, SIKA MOXKE OYTH BUKOPUCTAHA Y SIKOCTi MaTEMAaTUYHOTO 3a6€3I1€4eHHS
[oTiepeIHIX AOCiIpKeHb 06'eKTa IiarHOCTUKY;, PO3POOJIEHO MPOrPaMHUI MOJIYJIb /1JISl aBTOMATHU30BaHOTO
PO3paxyHKY eJIeKTPOMarHiTHOTO 11015 y IIOIIePeYHOMY I1epepi3i aCHHXPOHHOTrO JBUTYHA Y PEXKUMI CaMOBUOITY

I BUT'YHA, SIKUI BUKOPUCTOBYETBCS IIPU IOCIII)KEHH] pO60TU aCUHXPOHHUX IBUTYHIB 3 IIOMKO/KEHHSIMU CTPIOKHIB
pOTOpa y CTaTUYHUX i IMHAMIYHUX PEXUMAX POOOTH; pO3PO6JIEHO IpOrpamMHe 3abe3TedeHHs 1151 peasisaliii
BHMipIOBaHb MUTTEBUX 3HaU€Hb HAIIPYT i CTPYMiB; po3p06JI€HO IPOMUCIIOBUM 3pa30K BUMIPIOBAJIbHOI CHCTEMU Ta

J1a60paTOPHUI CTEH], 111 JOCiIKEHHS METOIiB 1ialrHOCTUKN AaCUHXPOHHUX JBUTYHIB.

2. The object of research - the electromagnetic processes in the induction motor with damaged rotor bars; The
aim is to improve the efficiency of diagnosis damage rotor bars of induction motors by analyzing the signal of the
electromotive force in the stator windings in the coasting mode, using wavelet-transform and decomposition of
signals on the basis of the theory of the inverse z-transform; research methods are based on the theory of
electrical machines, methods of numerical solution of the equations of the electromagnetic field using finite
element method, spectral analysis, wavelet transform theory of inverse z-transform, approximation methods,
mathematical modeling and experimental investigations; Theoretical results: first developed methods for diagnosis
of rotor bars induction motors based on analysis of the signal of the electromotive force in the stator windings
suggestive damped currents in the rotor coasting mode, which, unlike other methods, the influence of quality
devoid supply voltage fluctuations and load level and allows to determine the damage to rotor bars without
removing the engine from the process, dismantling and incorporation in the design of an induction motor of
additional sensors; method first developed by the decomposition of the signal phase of the electromotive force of
the stator winding of the asynchronous motor signals electromotive forces active side winding coils using the
theory of inverse z-transform, which in contrast to the method of analysis of the electromotive force of the
winding phase, improves the reliability of rotor bars fault diagnosis of induction motors by allocation information
features present in the signal of the electromotive force of one active coil side; further developed diagnostic
methods damage rotor bars of induction motors in the parameters of the electromagnetic field, which, in contrast
to the methods based on spectral analysis allows, by use of wavelet transform to determine the number and
positioning of the damaged rotor bars. Practical results - proposed method of calculation of the electromagnetic
field in a cross section of an induction motor using a mathematical model based on the finite element method,
which allows you to assess the impact of damage to the rotor bars signal electromotive force of one active side of
the coil, the coil, the coil group and phase stator winding in coasting mode engine, which may be used as a
software of previous studies the diagnostic object; developed a software module for the automated calculation of
the electromagnetic field in a cross section of the induction motor in coasting mode, which is used in the study of



the work of induction motors damaged rotor bars in static and dynamic operation modes; The software for the
implementation of the measurement of the instantaneous values of voltage and current; developed industrial
design of the measuring system and the laboratory stand for research of methods of diagnosis of induction motors.
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