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Pedepar:

1.V nucepranii BUKOHaHUH aHAaJi3 CTaHy ACUHXPOHHUX JIBUTYHIB Ta iX KOHCTPYKTUBHUX BY3JIiB y IPOLIECi TPUBAJIO]
eKCIllyaTalii Ta pEMOHTIB. Moro pe3yJabTaTU CBif4aTh, 10 OiJIbIIICTh Bi]MOB BUHUKAE 3 IPUYMH IOLIKO/KEHHS
i3os1s111ii OOMOTOK Ta MiJMINUITHUKOBOTO BY3J14, IO IIPOSIBJISETHCS Y 3MiHi TEMII€PAaTYPHUX Ta BiOpaLiitHUX
XapaKTePUCTUK MalIMHU. He3aCTOCOBHICTD y JTaHOMY BMIIAJIKy iCHYIOYMX MiIXOIiB OO0 BUSHAYEHHS Ta
IIPOTrHO3yBaHHSI [IOKA3HUKIB HaJliHHOCTi aCUHXPOHHOTO JBUTYHA BKazye Ha HEOOXIiJIHICTh BpaxXyBaHHS SIK
B32€MOBIIJIMBY OCHOBHUX KOHCTPYKTMBHUX BY3JIiB TaK i yMOB HaBKOJIMIITHBOTO CEPEAOBUIIA, IO CBiIYMTb IIPO
HEOOXIiJIHICTh YA,OCKOHAJIEHHS iCHYI0YMX Ta pO3POOKY HOBUX MOZeJiell pO3PaxyHKy Ta IIPOrHO3yBaHHS HAiHOCTI.

[TpoaHasnizoBaHO 0COGIMBOCTI CTAPiHHS 11 OCHOBHI IPUYMHY BUXOLY 3 JIaly MiTIIUITHUKOBUX BY3JIiB aCUHXPOHHUX



IBUTYHIB Ta OOYMOBJIEHO iX BIJIMB Ha 3MiHYy MOKa3HUKIB HalifHOCTi. OGI'PYHTOBAHO LIJISIXU TPOBEI€HHS
[IPUCKOPEHUX BUIIPOOYBaHb HAa HAMIMHICTh MiAMUITHUKOBUX BY3J1iB aCUHXPOHHUX JIBUTYHIB MaJIoi Ta cepeHboi
IIOTY>KHOCTI, 1110 1O3BOJISIIOTh OLiHUTU OCOOJIMBOCTI 3MiHU iX CTaHy Ha OCTAaHHbOMY €Talli KPUBOI iX JKUTTEBOTO
uukily. [losicHeHa 0CO6JIMBICTh BpDaXyBaHHSI OTPMMAHUX PE3YJIbTaTiB IPU NOOYLOBI MAaTEMATUYHUX MOZEJIeN
HaiHOCTI NMiAMNITHUKOBUX By3J1iB. [ToKa3aHo, 110 3aCTOCYBaHHSI, HaBiTh IpU 0OMEXKEHI KiIbKOCTi pakTOpiB
BIJIUBY, MATEMATUYHUX MOJEJIEN PO3PaxyHKy HAiHOCTi KOHCTPYKTUBHUX BY3J1iB aCUHXPOHHUX JBUTYHIB,
nobynoBaHux Ha ocHOBi TIIE, He 103B0JIsIE BpaXOBYBaTH OCOOJIMBOCTI 3MiHU BJIACTUBOCTEN KOHCTPYKTUBHUX BY3J1iB
y Ipoueci BUPOOHUITBA i TPUBAJoi eKcIulyaTalii. BcTaHOBIeHO, o HaN6iIbI €(PEKTUBHUMU [1J1 IPOTHO3YBaHHS
HaJiHOCTi aCMHXPOHHOI'O ABUTYHA € CTPYKTYpH, IOOYAOBaHI Ha 3aCTOCYBAaHHI [TOJI0’KEHb HEYIiTKOi JIOTiKU Ta Teopii
HEPOHHUX MepPeX. 3 ypaxyBaHHSIM 3a3HaY€HOI0 OOI'PYHTOBAHO Ta PO3POOJIEHO CTPYKTYPY [iarHOCTUYHOTO
KOMILJIEKCY [1J151 BUIPOOYBaHb ACMHXPOHHUX ABUTYHIB HA HaMilHICTh, 0 3a6e31e4ye HEOOXigHI pexxuMu poboTu Ta
IIPUCKOPEHHS iX IPOBELEHHS 32 PaXyHOK BapilOBaHHS TeMIIEPATypHUX i BibpauiitHux ¢pakropis. Kommiekc
CIIPOEKTOBAHMUI K YHIPIKOBaHUI IPUCTPIil, peXXUMHU BUITPOOYBaHb Ta BUKOPUCTAHHS SIKOI'O He IIOPYIIYIOTh Pi3nKy
IIpoLeCiB CTapiHHA i 3HOLIYBaHHS KOHCTPYKTHUBHUX BYy3JIiB Ta MaTepiaiiB. OCHOBHUM OTO IPU3HAYEHHSM €
OTPUMAaHHS [iarHOCTUYHOI Ta HaB4YasabHOI iHdopMallii, HeoOXinHOI gK 11711 T0OYI0BM MaTEMaTUYHUX MOJIesIel Ha
6a3i HeuiTKO] JIOTiKK Ta HEMPOHHOI MepeXi, Tak i J1s IPOTHO3yBaHHS HAIiMHOCTI aCHHXPOHHUX MAlIWH 32
IIOTIOMOT0I0 PO3PO0JIEHUX MOJeJIel, 1110 BPaXxOBYIOTh iX NiCHMI cTaH. Y3arajbHEHO [J1s1 BUIaIKy ACUHXPOHHUX
IBUTYHIB MaJIoi Ta CEPEAHBOI IIOTYKHOCTI CIIiBBiIHOLIEHH 1040 BU3HAYEHHS HaAIMHOCTI IPU ypaxyBaHHi
P€aIbHOIO CTaHy MAarHiTHOI CUCTEMHU Y XOJIi TPUBAJIOI €KCIIyaTallii Ta PEMOHTIB, 1110 XapaKTePU3YETLCS
MOTipIIeHHIM ii MarHiTHUX i €J1IeKTPUYHUX BJIACTUBOCTEN. [I0BEIEHO MOKJIUBICTD ITiIBUILEHHS TOYHOCTI
BM3HAUEHHSI YACJIa KOPOTKO3aMKHEHHUX BUTKIB B OOMOTKAaX ACUHXPOHHUX IBUTYHIB y IIPOLIECi PEMOHTY Ta IIOTOYHOI
€KCIUTyaTalii Ha OCHOBI aHaJli3y XapaKTepy MNPOTiKaHHS MEPEXiAHUX [IPOLECIB Ta OTPUMAHO MAaTEMATUYHY MOJEIIb
17151 BU3HAYEHHS NOKa3HMKIB HAJIiTHOCTI, 1[0 BpaXOBy€e CTaH OOMOTKHU CTaToOpa. Y MiICyMKY PO3B’$13aHO aKTyaJIbHY
HAyKOBY 3a/lauy, 110 T0JISITa€e B yAOCKOHAJIEHH] Ta anpobaliii Moesell BU3BHaU€HHS Ta IPOTHO3yBaHHS HaAiHOCTI
ACUHXPOHHOTO JBUTYHA, 1I0 JO3BOJISIIOTh BPAXOBYBATH BIUIUB iHPOPMATUBHUX CTaH KOHCTPYKTMBHUX BY3JIiB, iX

B33a€MOBIUIVB BilITHOCHO OJJVH OJHOTI'O i OCHOBHI YMOBM HaBKOJIUIIHBOTO CEPENOBUILA.

2. The dissertation contains the analysis of a condition of induction motors and their structural units in the course
of manufacturing, long operation and repairs. Its results reveal that most failures occur due to damage to the
insulation of the windings and the bearing assembly, which is manifested in changes in temperature and vibration
characteristics of the machine. The inapplicability in this case of existing approaches to determining and
forecasting the reliability of the induction motor indicates the need to take into account both the interaction of
major components and environmental conditions, which causes the need to improve existing models and develop
new ones for calculating and forecasting reliability. The ways of conducting accelerated tests on the reliability of
bearing assemblies of low- and medium-power induction motors are substantiated, which allows assessing the
features of changes in their state at the last stage of the curve of their life cycle. The peculiarity of taking into
account the obtained results when constructing mathematical models of bearing unit reliability is explained. It is
shown that the use, even with a limited number of influencing factors, of mathematical models for calculating the
reliability of structural units of induction motors, built on the theory of experimental planning, does not enable
one to take into account changes in structural properties during production and long operation. It is determined
that structures based on the joint application of the provisions of fuzzy logic and neural network theory are most
effective for predicting the reliability of an induction motor. Taking into account the above, the structure of the
diagnostic complex for testing of induction motors for reliability is substantiated and developed, which provides
the necessary modes of operation and acceleration of their implementation due to the variation of temperature
and vibration factors. The complex is designed as a unified device, test modes and use of which do not violate the
physics of aging and wear of structural components and materials. Its main purpose is to obtain diagnostic and
training information necessary for the construction of mathematical models based on fuzzy logic and neural
network, and for predicting the reliability of an induction machine using developed models that take into account
its actual state. For the case of low- and medium-power induction motors, the ratio for determining the reliability



taking into account the real state of the magnetic system during long-term operation and repairs, which is
characterized by the deterioration of its magnetic and electrical properties, is generalized. The possibility of
improving the accuracy of determining the number of short-circuited turns in the windings of induction motors
during repair and current operation based on the analysis of the nature of transients is found, and a mathematical
model to determine reliability taking into account the state of the stator winding is obtained. As a result, an urgent
research problem is solved, which is to improve and test models for determining and predicting the reliability of
induction motors, which makes it possible to take into account the influence of informative state of structural
units, their interaction with each other and basic environmental conditions.
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