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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6s1eHHS METOIiB KOPEJIALTHOTO aHali3y MOJIPUTMIYHOI CTPYKTYpU BiOpalLlifftHUX CUTHAJIB 17151 i IBULLIEHHS

€(EeKTUBHOCTI AiarHOCTUKY €JIEMEHTIB By3JIiB MEXaHi3MiB 3 Pi3HUMU MBUAKOCTSIMU OOEPTAHHS.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of methods for correlation analysis of the polyrhythmic structure of vibration signals to increase the
efficiency of diagnostics of the elements of the components of mechanisms with different speeds.

Pedepat yKpaiHCBKOIO:

HaykoBo-gocigHa po6oTa cripsiIMOBaHa Ha BCTAHOBJIEHHSI OCOOJIMBOCTEN CIIEKTPAIbHO-KOPEJISLIHOI CTPYKTYPU
CTOXaCTUYHUX MOAYJISILIMN, SIKi BiIIIOBIZAIOTh [OIIKOPKEHHSIM €JIEMEHTIB 0OEPTOBUX BY3JIiB, HA OCHOBI
IIpe/CTaBI€HHS NE€PIOJUYHO HECTALliOHAPHOTO BibpaliiiHOro CUrHaily y BUIJISIAI CYyNepHo3ullii CTOXaCTU4HO-
MOJYJIbOBaHUX 33 aMILJIITyZ010 Ta (pa30i0 rapMOHIYHUX KOJINBAHb. Y [IepLUIOMY PO3[iji aHaJi3yI0TbCSI MaTeMaTHUYHi
MoJgeJi Biopalliil y BUTJIs 0JinepioiuyHO HeCTaliOHapHUX BUIIAIKOBUX IIPOLIECIB, PO3IJISIHYTO iX KOpeJsIsLiiHi
BJIACTMBOCTI. BJIaCTHBOCTI OLIiHOK Nepiofy MaTeMaTUYHOTO CIIOAiBaHHY i KopessuiniHoi pyHkuii [TTTHBII, axi
3HAXO0JATbCA 3a JOIIOMOTrOI0 METOY HallMEHIIVX KBaApaTiB IPOaHasi30BaHO y APyromMy posgini. OTpuMaHo
dhopmynu 17151 3MileHHs U fucnepcii HelepepBHUX i IUCKPETHUX OLIHOK. Y TPEThOMY PO3/iji MeTO ], HalMEeHIINX
KBa/IpaTiB 3aCTOCOBAHO [1JI51 OLiHIOBaHHS 6@30BUX YaCTOT aJUTUBHUX CKJIAJOBUX MOJIPUTMIYHUX KOJIMBAHb. ¥
NepLUIOMY HaGIMKEHHI OTPUMMAHO BUPa3U [ 3MillleHHS U Iucnepcii O1jiHOK 6a30BUX YaCTOT MaTEMaTUYHOTO
crioziiBaHHs 1 kopessniiiHoi dyHKuii. [IpoBeneHo Bepudikaliiio po3pob1eHoro MeToy OLiHIOBAHHS YacTOT 3
BUKOPHCTaHHSIM CUMYJISLIHUX YaCOBUX PsifiB. Y YeTBEpPTOMY PO37iJi onycaHa po3pobseHa 6araToKaHaJbHa
BibpogiarHocTryHa cuctema BibporexHika 9.22. YV m'sTomy po3zisi MpoBeeHo aHali3 Bibpalliil e71eKTpPUYHOTro
IBUTYHA 3 p030aJIaHCOBAaHUM POTOPOM. [IpoaHasnizoBaHo 6ipUTMiYHy CTPYKTYpY Bi6palliil MiJIINITHUKA KOYEHHS 3
IepeKToM Ha BHYTPILIHbOMY KijbLii. Y IIOCTOMY PO3[iJi JOCiIKEHO 3aIMIIKOBY HaMarHiueHiCTb CTaJbHUX 3Pa3KiB
3aJIEXKHO Bifl KiJIbKOCTi IMKJIiB HaMarHiuyBaHHs. OTpUMaHO PeKypeHTHY (GOpMYyJly 1J1s1 BUBHAYEHHS €(PEeKTUBHO]
KOEPLUTUBHOI CUJIY IIapyBaTUX (PepOMarHiTHUX marepianis. CTBOPEHO MPUCTPIil 1J1s AiarHOCTUKYU Ta aHai3y 3a
rapaMmeTpaMu MeTJIi MarHiTHOTO TiCTEPE3UCy HaKJIaIHUM JaBadeM. Y BUCHOBKAX HaBeJ€Hi OCHOBHI pe3yJbTaTy,

OTPUMaHi [1IpY BUKOHAHHI POGOTHU Ta aKTH iX BIPOBAI>)KEHHSI.

Pedepar aHIJIiHCBKOIO:

Aim of this research work is establishing the features of the spectral and correlation structure of stochastic
modulations, which are related on damage of elements of the rotating assemblies, based on the representation of a
periodically non-stationary vibration signal in the form of a superposition of amplitude- and phase- stochastically
modulated harmonic oscillations. In the first chapter the mathematical models of vibrations in the form of poly-
periodically non-stationary random processes (PPNRP) are analyzed and their correlation properties are
considered. In the second chapter, the properties of the estimates of the period of the mathematical expectation
function and the covariation function of the PPNRP, which are obtained using the method of least squares, are
analyzed. Formulas for the bias and variation for their continuous and discrete estimates are obtained. In the third
chapter, the least squares method is applied to estimate of the basic frequencies of the additive components of
polyrhythmic oscillations. Expressions for the bias and variation of the estimates of the basic frequencies of the
mathematical expectation function and the correlation function in the first approximation are obtained. The
developed method of basic frequencies estimating was verified using simulation time series. In the fourth chapter
the developed multichannel vibration diagnostic system Vibrotechnika 9.22 was described. In the fifth chapter, the
vibration analysis of an electric motor with an unbalanced rotor is carried out. The bi-rhythmic structure of
vibrations of a rolling bearing with a defect on the inner ring is analyzed. In the sixth chapter, the residual
magnetization of steel samples depending on the number of magnetization cycles is investigated. A device, created



for diagnostics and analysis by the parameters of the magnetic hysteresis loop using an overlay sensor is
described. In the conclusions the main results obtained during the research are presented.
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