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1. TlpoBeneHi JocuigKeHHs B3aEMOZii MixK TEPTAM i BiOpallisiMy, B IKUX MIO€QHAHI JOCATHEHHS TPUOOJIOTi] i
MeXaHiKy Bibpaliili, 1o [aau MOXKIINBICTD posB’ﬂsaTI/I LiJIAN PSAL NPAKTUYHO BXKJIMBUX 3374 110 MiABULIEHHIO
3HOCOCTIKOCTi KOHTaKTYyIOUMX [I0BEPXOHb Ta 3MEHIIEHHIO PiBHS Bibpalili MeXaHiYHUX AIUHAMIYHUAX CUCTEM.
Bak/IMBUM HaNpsIMOM Y 11ii1 06JIaCTi € IPOBEIEHHS eKCIIEPUMEHTANIbHUX [OCIIIPKEHD 110 BCTAHOBJIEHHIO 3B 3Ky
MiXX KOHTAQKTHOIO B3a€MOJIi€I0 Ta TPUOOJIOTiYHOIO OBEiHKOIO MaTePialiB 3i CTPYKTYpOIO Bibpauiil. OCHOBOIO TaKUX
IOCTiIKeHb € OO PYHTYBaHHS METO/IiB 00POOKY peastisaliil BiopaliliHuX KOJIMBaHb, SIKe MOKe O0yTy ITpoBefieHe,
BUXOJSIYM 3 ixHbOI MaTeMaTU4yHOI Mozesti. [IpencTaBieHo pe3ysbTaTé eKCIIEPUMEHTAIbHUX JIOCTIi/I)KeHb BiOpalLlii,
BUKJIMKaHUX TEPTSIM IIPU OOEPTaHHI TiJl 32 CXEMOIO IUCK-KOJI0AKa. ONMMcaHo o61afHaHHS Ta METOIUKY IS
IOCJIiIPKeHb TPUOOJIOTIYHUX BJIACTUBOCTEN MaTtepiasiB. BunpobyBaHHs MPpOBOAMIN Ha 3pa3Kax 3i craii 40 XH 3a

CyXOro Ta 'paHUYHOro TepTs (Mactuso [-20) 3a pi3HUX HaBaHTaKEeHb. AHAJII3 YaCOBUX [1OCJIJOBHOCTEH IIPOBOAUBCS



3 BUKOpPUCTaHHIM MeTozis [THBII 3 HeBimomum nepiogom. CrioyaTky Oy BCTAHOBJIEHI 3arajibHi BJ1aCTUBOCT]
KopesauiiHux QyHKLii cTanioHapHoro HabmkeHHs [THBIT Ta ciekTpanbHi ckianosi Biopauiii. [IJ1s1 BUSBIEHHS
IIPUXOBAHUX MIE€PiOAUYHOCTEN [IepUIOro Ta JPYyroro NopsAKiB i BUBHaYEHHS iXHiX 6a30BUX YaCTOT BUKOPUCTAHO
KBa3iONTUMAaJIbHI KBaZipaTuuHi PpyHKIiOHAIN. 3a OliHKaMu 6a30BUX 4acTOT 064ncIieHi Koediuientu Oyp'e
MaTEMaTUYHOIO CIIOAIBaHHS i AUCIIEPCi], a TAKOXK iXHi aMIUNTYyAHI CTIEKTPU. 3alIpOIIOHOBAHO iHIUKATOP [JIs
XapaKTePUCTUKU CTAaHy KOHTAKTHUX [TIOBEPXOHb, Y GOPMYJIy SIKOTO BKJIIOUYEHI SIK 3MIHU cepeiHbOI IOTYKHOCTI
CTOXaCTUYHUX KOJIMBaHb, TaK i CymMapHa aMIIiTy[ja TapMOHIK, 1110 ONUCYIOTb ii YacoBi 3MiHuU. Pe3yabTaTn 064MCII€HDb
HaBeJeHi 17151 KOXKHOI CTalii eKCriepuMeHTY Y BUIJISAA] rpadivyHuX 3aJ1€5KHOCTEH, JliarpaM, Tabaulpb Ta IIPOBEJEHO iX
nopiBHSHHS. HaBeneHi TakoX rpadiky 4aCOBUX 3aJIEXKHOCTEN JeTEePMiHOBAHUX Ta CTOXaCTUYHUX CKJIAJIOBUX
IIOTYKHOCTEH KOJIMBaHb. [IpOBeeHO aHasli3 3aJ1€;KHOCTEN KOPEJILiHAX KOMITIOHEHTIB BiJl 3CYBY, SIKi
BiJOOPa’KAIOTh BJIACTMBOCTI BUCOKOYACTOTHOI MOAYJIALii 06€PTOBUX rapMOHiK. BCTaHOBJIEHO, 1110 XapaKTEPHOIO
BiZIMiHHICTIO Bi6palliil IpyU CyXOMY Ta TPaHMYHOMY TEPTi € 3MiHM Y YaCTOTHOMY Jiana3oHi Bi6pallill, [0 NOPOIKYe
BiIMIHHOCTI y KOP€JIbOBaHOCTi rapMOHiK. Taki KOpesIbOBAaHOCTI € Pe3yJIbTaTOM IIEPEHOCY CIIEKTPIB, 10
BiIOyBalOTLCS IIPU BUCOKOYACTOTHIN Moy swii. [TosBa BUCOKOYACTOTHUX Bibpallill [IpY CyXOMY TEPTI Ha JPYTiil
cTalii eKCIIEPUMEHTY 3yMOBJIEHA 3aPO/IKEHHSIM JIOKQJIbHUX MOMIKOAKEHb [IOBEPXOHD, SIKi HA TPETill cTafii
€KCIIEPUMEHTY BXE € JOCTaTHbO PO3BUHYTHMMMU. BesimunHa iHAMKaTopa CTaHy NOLKOIKEHHS AJ14 Liel cTafii e
6inbII0IO0 Bif, fBanuATU. [IpoTe, AJ1s1 IOBEPXOHDb TEPTS IPU 3MalllyBaHHI BeJIMUMHA iHAMKATOPA CTaHy MOIIKOPKEHHS
Ha TPETil CcTafii EKCIIEpUMEHTY € MEHIIMM Bif] CEMH, 11O € ITI0YaTKOM iHTepBaJly, KOTPU BU3HA4Ya€ [ialla3oH
CEPEHLOrO PiBHA NMOWKOMKEHD. TaKUM YMHOM, 3MiHA YMOB B3a€MO/Iii KOHTAKTHUX I1ap TEPTS CYTTEBO 3MiHIOE
CTPYKTYpY BiOpaliili Ta BIIJIMBae Ha TpUOOJIOriyHi XapakrepucTuky. Kio4oBsi cjioBa: nepioguyHo HecTalioHapHU
BUIIAIKOBUII IIPOLieC, BiOpaL[itHUI CUrHAJI, CTOXaCTUYHA MOZYJISLis, TepTs, iHAUKATOP CTaHy.

2. Investigation on the interaction between friction and vibrations, in which the achievements of tribology and
vibration mechanics are combined were performed. It made it possible to solve a number of practically important
problems, in that to increase the wear resistance of contacting surfaces and to reduce the level of vibrations of
mechanical dynamic systems. An important subject in this area of investigation is performing of the experimental
research to establish the relations between contact interaction of the friction surfaces and tribological behavior of
materials with structure of vibration signals. The basis of such research is the substantiation of methods of
processing the samples of vibration oscillations, which can be carried out based on their mathematical models. In
the Fourth Chapter the results of experimental studies of vibrations, caused by friction during the rotation of
bodies according to the disc-pad scheme are presented. Equipment and methods for investigations of the
tribological properties of materials are described. The tests with a samples made of 40 KHN steel under dry and
liquid friction (lubricant I-20) under various loads were performed. The analysis of time series was carried out
using PNRP methods with an unknown period. At the initial stages of experiment, the general properties of the
correlation functions of the stationary approximation of the PNRP and the spectral components of vibrations were
established. Quasi-optimal quadratic functionals were used to detect of the hidden periodicities of the first and
second orders and to determine their base frequencies. The Fourier coefficients of mean and variation functions,
as well as their amplitude spectra, were calculated from the estimates of the fundamental frequencies. Graphs of
time dependences of deterministic oscillations and powers of stochastic components are also presented. An
analysis of the dependence of the correlation components on the time lag was carried out, which reflects the
properties of the high-frequency modulation of the rotating harmonics of the disc. It was established that the
essential difference between dry and liquid friction vibrations is the frequency range of vibrations, which, in turn,
causes differences in the correlation of harmonics. Such correlations are the result of spectral transition, which is
occurring during high-frequency modulation. The appearance of high-frequency vibrations during dry friction in
the second stage of the experiment is due to the nucleation of local damage to the surfaces, which are already well
developed in the third stage. The status indicator value for this stage is greater than twenty. At the same time, for
friction with lubricated surfaces, the value of the condition indicator at the third stage is less than seven, which
corresponds to the beginning of the interval that determines the average level of damage. Thus, a change in the
interaction conditions of the contact pairs significantly changes the vibration structure and affects the tribological



characteristics of the friction pair. Keywords: periodically non-stationary random process, vibration signal,
stochastic modulation, friction, state indicator.
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