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DETECTION OF ROLLING BEARING ELEMENT FAULT FEATURES
USING MULTIPOINT KURTOSIS IN THE VIBRATION FREQUENCY
DOMAIN

acnipanm K. C. bonoapenko, acnipanm B. M. Kocenko,
kano. mext. Hayk C. B. Muxankie
Ykpaincovkuil oeporcasnutl yHigepcumem 3aii3HUUHO20 mparHchopmy (M. Xapxis)

K. Bondarenko, postgraduate student, V. Kosenko, postgraduate student,
S. Mykhalkiv, PhD (Tech.)
Ukrainian State University of Railway Transport (Kharkiv)

[lepmioueproBuM 3aBIaHHSIM JjIs1 3a0€3MEUEHHST HAAIMHOCTI PyXOMOTO CKIIaay €
BIIPOBA/KCHHSI CBOEYACHOTO [1arHOCTYBAHHS IMIJIIUIHUKIB KOUYEHHS OYKCOBHUX
By3JiB. KitacuuHi MeTtoan BiOpOJIarHOCTYBaHHSA, TaKi SIK CIEKTPaJbHUM €KCIIeC Ta
IIBUJIKA €KCIIecorpaMa MarTh CYTTEBUIN HENOMIK: TPAAUIIIMHUN €KCIIeC YyTIUBUH 10
MOOJMHOKUX BHUIAJKOBUX IMITyJIbCIB, $SIKI HE TOB’Si3aHI 3 TMOIIKOJKEHHIMHU
nmiamunavka. [le Moxe mpu3BOAUTH 10 XMOHOTO BHOOPY CMYyrH JAEMOAYJIALII Ta
MIPOITYCKY PEaThbHOTO TOIIKOKEHHS, OCOOJIMBO 332 HASBHOCTI 3aBaj, XapaKTePHUX
JUTSl CTEHJIOBUX BUMPOOYBaHb KOJIICHUX TIap.

JIst mo/toyTaHHsT 3a3HAYEHOTO HEJIONIKY 3alpOIIOHOBAHO 3aCTOCOBYBATH METO/
0araTroTOYKOBOI'O €KCIIECy B YacTOTHIA oOyiacTi BiOpallii, SKud CrOpsiMOBaHUN Ha
BUSIBJICHHS CcaM€ TIEPIOJIMYHUX TEPEeXiJHUX TMPOIECiB, XapakTEePHUX s
MIOIITKO/KEHb IMIAMIMITHUKIB 1 SKUM BiA(QUILTPOBYE amepioandHi 3aBaad. MeTon
MOPIBHIOE CIIEKTp OOBIAHOI BiOpamii 13 choemiajibHO CcHOPMOBAHUM IITIHOBUM
BEKTOPOM, SIKUU IMITY€E 1/IeajbHy MOCTIOBHICTh IMIYJLCIB BijJ MOMIKOMKEeHHs. Ha
BIIMIHY B TPaJMIIHAHOIO €KCIECy, SKHH OIlIHIOE "IMITYJIbCUBHICTB" PO3MOJILITY,
PO3IMIIHYTUM METOJ OLIHIOE CXOXICThb CHTHAjdy 3 OYIKYBAaHOK MEPIOJANYHICTIO
TTOTITKOIPKCHHS.

Bu3HaueHHs1 6araToTOYKOBOrO €KCLECy B YacTOTHIA 0o0iacTi s BIOpamiiHOTO
CUTHAJTY OITUCYETHCS BUPA3OM

TN 62)° SN (tase)*
FD]WK:(N1 8)' ,\; 2 1)
Yn=1tn (Zn=15n)

ne N — noBxHHA CIIEKTpa 0OBIIHOT;
S, — aMIuIiTya KBaApaTUIHOTO CIIEKTpa 00BIIHOI BiOpailii Ha n-i
YacToTI, M/c?
t,, — KOMIIOHEHTH II1JIbOBOTO BEKTOpa B YAaCTOTHIM 00JIACTI.
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YIpomoBK EKCHEePUMEHTAIBHUX JOCTI/DKeHh Ha CTEHJl BICh KOJICHOI Mapu
npuBoMaM B oOepranHs 3 d4acrtororo f, =581, po3paxyHkoBa wyacToTa
MEPEKOYYBAHHS TUJI KOYCHHS I10 TOMIKOHKCHOMY 30BHIITHBOMY KUIBIFO CTaHOBHIIA
FCF=36,17Tu. Ha ©0ararotoukoBiii ekciecorpami (puc.la) MakcuMaibHe
3HadYeHHs 1HAeKCY Mkurtn,c = 67,13 nocsraeTbes Ha piBHI aekommosuiii 5.5. Ile
BIJIMOBIAA€E IEHTpaNIbHINA yacToTi cMyru nponyckanas fo = 3593,75 'y 13 mmpunHOO
cmyru By, = 479,17 I'u. Bucoke 3Ha4YeHHs 1HACKCY CBIIYUTH MPO HASBHICTH Y IIIH
CMY31 BUPAKEHUX MEPIOTUIHIX KOMITOHEHT.

Mkurt  =67.13 @ level 5.5, Bw= 479.1667Hz, f_=3593.75Hz
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Puc. 1. Peanizarist MeToy 6araToTO4KOBOTO €KCIIECY:
a) 0araToTOYKoBa eKciecorpama; 0) KBaJapaTuyHa 00BiIHA CUTHANY Ta 11 CIIEKTP

Ha xBampatuunomy crekTpi oOBigHOi BiOparii (puc. 1 6) HasBHaA AOMiHYIOUYa
CIeKTpajbHa KOMIIOHEHTA Ta i1 BUIIll rapMOHiku (2-Ta, 3-T, Tomo). Yactora neprioi
rapMOHIKH Mae€ BigxuiieHHs Ha 1,8 % BiJl po3paxyHKOBOI YaCTOTHU MOIIKOKEHHS, 110
MOXHAa TIOSICHUTU SIBUIIEM KIHEMAaTHYHOTO TIPOKOB3YBAaHHSA TIJ KOYEHHS B
HABAHTAXKCHIM 30H1 MIAMIMIIHAKA, $KE € HEMHHYYUM Y peaJbHUX YMOBax
eKCIUTyaTarlii Ta He BPaXxOBY€EThCS KJIACUYHUMH PO3PAXYHKOBUMHU MOJICIISIMHU.

OTxe, OCHOBHA IepeBara po3risiHyTOro MeToy MoJsirae y ioro BUOIpKOBOCTI, €
Ha BIAMIHY BiJl TPagUIIMHOI MMIBUAKOI EKCIECOrpaMHu 3IMCHIOETHCS TOIIYK
ONTUMAJbHOI CMYTH YacTOT, OPIEHTYIOUHCh BUKIIOYHO Ha 3aJaHy PO3PAXyHKOBY
yactoty nomkoxeHHs: FCF. Ile no3Boiisie epekTuBHO BiA(UIBTPYBATH BUIAIKOBI
KiHEeMaTh4Hi 30ypeHHs, HE TOB’s3aHl 3 MOIIKO/PKEHHIMU migmumnHuka. OTpuMani
pe3yNIbTaTH CBiAYATH PO AOIUIBHICTH MOAAJBIIOT0 3aCTOCYBAHHS Ta YAOCKOHAJICHHS
OBOTO METONY JUIA JOJATKOBUX YTOYHEHb pe3yibTaTiB BiOpPOJIarHOCTYBaHHS
BIJIMOBIAAJIBHUX BY3JIiB PYXOMOT'O CKJIay.
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