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DIAGNOSTICS OF GEAR PAIR DAMAGE USING THE METHODS OF BI-
PERIODICALLY CORRELATED RANDOM PROCESSES.
Part 1. Theoretical aspects of the problem

.M. Javorskyj'?, R.M. Yuzefovych'?, O.V. Lychak!, R.T. Slyepko!, M.Z. Varyvoda!, P.O. Semenov*
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A model of the vibration of a gear pair in the form of bi-periodically correlated random processes (BPCRP) describing its
stochastic repeatability with two different periods is proposed and analyzed. It is shown that the models, proposed before in the
literature can be considered as partial cases of BPCRP. It is noted, that in the case of damage of one of the gears, the diagnostics
of the mechanism can be carried out within the framework of the BPCRP, approximated to periodically correlated random
processes (PCRP). The first stage in the proposed approach is the estimation of the period of non-stationarity (fundamental
frequency) of the first and second order moment functions. Least squares (LS) estimates of the periods of the deterministic part
of the vibration signal and the power of its stochastic part were obtained. The amplitude spectra of deterministic oscillations
and variation of stochastic oscillations for different degrees of damage to the gear pair were analyzed. Effective indicators of
the degree of development of gear pair damage, which are formed on the basis of sums of the amplitudes of the components of
the spectrum of the deterministic vibration component are proposed. Ref. 20.

Keywords: diagnostics, bi-periodic correlated random processes, periodical nonstationarity, deterministic oscillations, amplitude

spectrum, stochastic high-frequency modulation
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P
HOBA KHUTA

MOHITOPUHI cTaHy KOHCTPYKLi
(HaBYanbHU NOCIGHWK, BBEAEHHS B MPOECIit0)
BugaBHuuTBO «IHTEpcepBicy, dpopmat A4, 962 KONbOPOBUX PUCYHKIB

KOHTPOITH0.

ABTOp AinuTbcsa BaraTopiyHM AOCBIAOM IHCTUTYTY enekTpo3BaptoBaHHs iM. €.0. NaToHa Ta iHWwmX
opraHisauin HAH Ykpainu, aBTopiB 4OMNOBigen, NpeacTaBneHrx Ha HayKoBUX KOHGepeHLisix YKpaiHCbKOro ToBapycTBa HepPYMHIBHOIO

KOHTPOJHO Ta TEXHIYHOI AiarHOCTUKM.

Y KHU3i NpeAcTaBneHo OCHOBY HEPYMHIBHOIO KOHTPOSO SIKOCTi METanOKOHCTPYKLI, ra3o- Ta HaTONPOBOAIB, EMEMEHTIB 3ani3HNY-
HOro TPaHCMOPTY, NPOAYKLii MaLMHOBYAyBaHHS, MOCYAMH BUCOKOrO TUCKY, KOMMO3ULiNHUX MaTepiarniB, a Takox HaBegeHo 120 TexHo-

10Tl Ta HaBYaNbHWUX NNakaTiB 3 MOHITOPUHTY CTaHy KOHCTPYKLIN.

[Mig kepiBHMUTBOM Npod. B.O. Tpoiubkoro, 3asigyBada Bigainy IHCTUTYTy enekTpo3saptoBaHHs iM. €.0. NatoHa HAH YkpaiHu, Bu-
KOHaHO YMMarno pobiT 3 OLIHKM SIKOCTi Pi3HUX CriopyAd, po3pobrneHo 6araTto METOAUK padialinHUX, MarHiTHUX, akyCTUYHUX, OMTUYHMX,

TEMMOBUX Ta iHLUMX METOAIB OLIHKV CTaHy mMaTtepianis.

[NepLua YacTvHa KHUMM NpUcBaYeHa ocHoBaM AedbeKkTockonii, BOHa LjikaBa nounHaoumM axiBuam, a
iHL YaCTUHW € HaBYanbHUMW MrakaTamu Ta OpUriHaNbHUMK CTaTTAMU 3 MPOBIAHMUX NPOMECIHNX XKYp-
Hanie CLUA, Benuko6puTaHii, Hime44mHu Ta iHWwux KpaiH.

Y KHU3i npeacTaBneHo 6arato matepianiB npo HoBi TexHomorii HK. Tak, B 0CTaHHi pok1 NoYaB LUMPOKO
3aCTOCOBYBaTUCS PYXOMUI PEHTIEHTENEBIZINHNI KOHTPOIb. [leekTockonicTy YKpaiHu HaBYMIUCS BUrOTOB-
NATU Hedopori NOpTaTUBHI AUCTaHUIMHO kKepoBaHi PTK-nepetsoptoBadi, 3a 4OMOMOro0 SKUX BUKOHYETLCS
MOHITOPUHT TEXHIYHOTO CTaHy Oyab-sikux 06'EKTIB, BUTOTOBIIEHUX 3 PiBHOMAHITHUX MaTepianie. MNopTaTtuBHi
PTK-nepetBoptoBayi MoXxyTb 6yTW CTBOPEHi Ha OCHOBI MiHiaTIOpHUX cToMaTonorivHmx M33-matpuib abo Ha
OCHOBI (PIIFOOPOCKOMIYHNX EKPAHIB OMTOENEKTPOHIKN BUCOKOI pO3AiNbHOI 3AATHOCTI, ika BUKOPUCTOBYETLCS
B acTtpoHomii. Obuaga pileHHsi o3BonsATb BUKoHyBat HK y peanbHoMy Yaci 6e3 BuTpaTHux martepianis.
Taki PTK-TexHonorii 3 Yacom 3mMeHLIaTh 3acTtocyBaHHs Y3K i NOBHICTIO BUTICHATL MiTiBKOBY pagiorpadito.

Y KHUM3i onncaHo opuriHanbHi PiLLEHHS 3 MarHiTHOro, KaninspHOro Ta iHWWX METOAIB HEPYWHIBHOIO

~
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