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MeTo0M KOHTaKTHO-HaBEJICHHX 3racalouiX aBTOKOJIMBAHb BHMIpsHA AMHAMIYHA B’SI3KICTh HOMIHAJIBHO HEPYXO-
MOro ()pUKLIHHOr0 KOHTAKTY, 110 3HAXOAUTHCSA B YMOBax BiOpalliiiHOro HaBaHTa)KeHHs. BcTaHOBIIEHO, 110 3HAUCHHS JMHA-
MIUHOI B’SI3KOCTI [UIsl KOHTAKTY CTaJIEBHX JieTaleil Ha JIeB’sITh MOPSIKIB BEJIMUMHY NIEPEBHIILYe B S3KICTh 3ali3a Ta craneil y
pO3IUIaBax, OHAK € 3HAUHO HIKYMM 32 B1JIOMI 3HAUCHHS TBEPJIOr0 3aj1i3a P HOPMAIBHUX YMOBaX.

KirouoBi ciioBa: quHaMivHa B’ S3KICTh, KOHTAKT, KOJIMBAHHs, BiOparIis.
Beryn

BcranoBieHHs peanbHOl BEMYNHH JUHAMIYHOI B’I3KOCTI HOMIHAJIBHO HEPYXOMUX (PUKLIHHIX KOHTA-
KTaxX HEOOXITHO JJIs aJicKBaTHOI'O MOCIIOBAHHSI KOHTAKTHOI AWHAMIKH Y 30BHIIIHBOMY BiOpalliiHOMY 1O, a
TaKOX 3a0e3MeueHHs CTIHKOCTI Ta HaiHOCTI HOMIHAJbHO HEPYXOMHUX (DPUKLIHHHUX 3’€THAHb B yMOBaX BiOpa-
uii [1 - 4]. Mixx TiM, 3Ha4YEHHs IMHAMIYHOI B’SI3KOCTI, HAIIPHUKJIAJl, CTAJICBUX KOHTAKTHUX MIAPiB MPAKTUYHO BiJ-
CyTHI — Ha BIIMIHY BiJl yJapHOI B’SI3KOCTI CTajell Ta IMHAMI4HOI B’SI3KOCTI po3iniaBiB. OCTaHHS ISl IPOMHCIIO-
BHX MapoK CTaJieii CTAHOBUTH BEIbMH Mally Benuuuny ~4,5 - 6,0 mIla- ¢ (mpu Temmnepatypax posmiasy 1480-
1650 °C) [5]. B Toii ke yac, TaHUMH JOBIIHHKOBOIO BHAAHHS [5], B’SI3KiCTh TBEPIOro 3aji3a MPU HOPMaJIbHHUX
yMOBaX OLiHIOEThCs BenuunHoo ~ 10'° [Ta- ¢, T06TO Ha TPUHAMIATH HOPAAKIB Oitbiro0. Takmil MHPOKHiL fia-
Ma30H 3MiHHM JUHAMIYHOI B’SI3KOCTI KOHIEHCOBAHOTO CEpEIOBHINa, K BimoMmo [1], oOyMoBieHuit i ekcrioHeH-
UITHUMH 3aJI©KHOCTSIMU BiJI TEMIIEPATYPH Ta THCKY — OJTHAK, ITPSIMO NPOTHJIEKHOTO XapaKTepy: eKCIIOHEHIIiIHe
MaJliHHS 3 TEMIIEPATYPOI0 MOXKE KOMIIEHCYBAaTHCh €KCIIOHEHIIIHUM 3pOCTaHHSM 3 TUCKOM. OCKIJIbKH B yMOBax
JMHAMIYHOI KOHTAKTHOI B3a€MOJIiT 3HAYHNX 3MiH 3a3HAIOTh SIK TEMIIEpaTypa Ha IusiMax (PaKTHYHOTO KOHTAaKTY,
Tak 1 (aKTHYHUI THCK, TO B’S3KICTh IPAaHUYHOTO IIAPY TYT MOXKe OyTH HaJliHO BCTAHOBJIEHA JIMIIE EKCIIEPH-
MeHTaJIbHO. B naHiil poOoTi 3 1i€f0 METOI BUKOPUCTaHUH TMHAMIYHHNA METOJ aHaIli3y 3racarouyiX KOHTaKTHUX
KOJIMBaHb, PO3IJISTHYTUH paHilie B pooori [5].

MerTta i mocTaHoBKA 3ama4i

Meroto naHOi poOOTH € BU3HAYECHHS peajbHOI BEIWYMHH JUHAMIYHOI B’S3KOCTI HOMIHAJILHO HEPYXO-
MUX (PUKIIHHIX KOHTAKTaX CTAJIEBHX KOHCTPYKIIH.

OpHi€ro 3 BaXKJIMBUX 3a7a4 TPUOOJIOTii MeTaleBUX KOHCTPYKIIH SIBISETHCS MOJIENIOBAHHS KOHTAKTHOI
B3a€MO/Iii HOMiHAIBHO HEPYXOMUX (DPUKIIHHIX KOHTAKTIB B YMOBaxX BiOpaIliifHOro HaBaHTa)KEHHSI.

Buxknan matepiaJiB qocaiikeHb

JlocmiikeHHsT MPOBOMMIIMCH HA CTEHJII JJI BUITPOOYBaHb MaTepialiB B yMOBax JMHAMIYHOTO KOHTAKT-
HOI'0 HABaHTA)KCHHS. Y CTAHOBKA Ja€ MOJIMBICTh JOCTIANTH MaTepiaid Ta MOKPUTTS HAa TOBFOBIUHICTH 1 3HOCO-
CTIMKICTh HOMIHAJILHO-HEPYXOMHUX 3’ €THAHD 3 MAJIOK0 aMILTITYIOK BiJHOCHUX IEPEMIIllCHb 3a CXEMOIO: KyJIbKa-
IUTOIIMHA, IUIONIUHA-TUIONIMHA Ta MNPOQUIBHUX 3’€nHaHb. TEXHIUHI XapaKTEpPUCTUKU CTCHAA HaBCICHI B
Tabaumi 1.

TaGmuns 1
TexHiuHa XapaKTepPUCTHKA JJIs1 JOCTIIzKeHHsI TPUOOJIOTiYHUX BJIACTUBOCTEN MaTepiaJiB
Ta MOKPUTTIB B yMOBAX MAJIOAMILTITYAHOT0 ()PETUHTY

HopmanbsHe HaBaHTaxeHHs, P 0...100H
AmIutiTyna konusanb, A 5...100 um
YacroTa KOJIMBaHb,V 100 I'g
labapuru 0,6 x1,1x0,7m
Maca 200 xr
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Jocminuuii crera (puc. 1) mpairoe HACTYITHAM YHHOM. 3pa3ok 1 )KOPCTKO 3aKPIIUTFOETHCS B TpUMadi 2.
Tpumay 2 sBJIsIEThCS KOHCTPYKTHBHUM E€IIEMEHTOM KapeTKH 3, IO PYXA€EThCs [0 HANpaBIsIouux 4. 3BOPOTHO-
MIOCTYNAJBHUH pyX 3a0e3reuye eNeKTPOMArHiT 5, 0 MPUKPIIUICHUH 10 HaNpaBJsFounx 4, Ta cUcTeMa MpYKUH
6. Hanpasnsroui 4 3axpiIuTiolOThCsl Ha TUIACTHHAX 7, sIKi NpUKpy4eHi o Brynku 8. Jns dikcamnii Bana 10 3acto-
COBAHO YOTUPHU PajialibHO-YIIOPHI IiJIIUIHUKK 9, po3MillleHi Bcepequni BTyak 8. Taka KoHCTpyKis 3a0e3re-
4ye MiTHOM Ta OIMyCKaHHS PYXOMOTO €JIEMEHTY KOHCTPYKIIi, a MiJIIUITHUKK JaHOTO THITYy OOpaHi Jisi CIpHid-
HSTTS SIK TTOTIEPEYHOr0, TaK i OCLOBOI'0 HaBaHTakeHHs. Ban 10 3akpirumioeThest Ha crosikax 11, mo B cBoO 4epry
KpimsTecst 1o cranuau 12. HopmanbHe HaBaHTakeHHS 3a0e3nedye BaHTax 13, MPUKPITUIEHUH O HAIPaBIISIO-
yux 4, IKUHA pO3MIlLEHUI Oe3rocepeHb0 Hajl 30HOI KOHTaKTy. KOoHTp-Tino 14 po3mimryeTscst Ha TeH300auI1i
15, mo 3akpiruieHa Ha okpeMild craHuHi 16. 3 MeTOI0 MiHIMIi3allii BIUIMBI KOJIMBaHb YCTAHOBKU Ha PE3yJbTaTH
BHUMIpIOBaHb MEXaHIYHa CUCTEMa PO3TalllOBaHa Ha MacHBHil ocHOBI Baroro 200 kr [3].
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Puc. 1 — Cxema 10CIiTHOTO CTEHAY

EnexTpomarHiT 3MiHHOIO CTpyMy BHKOHAHO 3 YpaxyBaHHSIM MaKCHMaJbHOI'O TSATOBOro 3ycuiuis 10 kr,
[0 3a0e3mneuye HeOOXIIHMUN Jiama30H 3YCHIb, SIKi MPUKIANAIOTHCS 10 JOCTIKYBAHOIO KOHTAKTY. AMILIITYAa
MepeMIIIeHb 3pa3ka BiJITHOCHO KOHTP-TijIa PETYTIOEThCA B Mexkax Bif 5 1o 100 pm.

HaBaHTa)keHHS Ha Mapy TUTO-KOHTP-3Pa30K IOJAETHCS HACTYITHUM YHHOM: TaHTEHIliHE 3HAKO3MIiHHE
HaBaHTa)KEHHS 320€3MeYyeThCsI IPUBOIOM €JIEKTPOMArHITy, a HOpMaJIbHE 3yCHUIUIS — 33 JOTIOMOT'OF0 BaX1JIbHOTO
MeXaHi3My, 10 YTBOPIOETHCS IIPUBOIOM KOHTP-TiJIa Ta OMOPOI0 KOHCTPYKIi. HopManbpHe HaBaHTa)kKEHHS Ha J10-
CIiJPKYyBaHUN (PUKIIHHUI KOHTAKT MOXKe 3MiHIOBaTHCh B Mexax Bij 0 1o 100 H. Jlns yHUKHEHHST pe30HaHCHUX
SIBUII B 00JIa[IHAHHI TepeadaueHo CUCTeMY IUIaBHOTO MYCKY I'eHepaTopa MEeXaHIYHUX KOJIMBaHb. TaHreHIliHe
HABaHTA)KEHHS! BU3HAYAETBHCS IMOTYXKHICTIO CTPyMY, IiJABEJCHOrO A0 EJIEKTPOMEXaHIYHOI CHCTEMH 1 CKIIaJae
0...200 H.

)IOCJ'IiI[)KeHHH MMPOBOANJIOCH 3a CXEMOIO IUIOHIWMHA-KYJIbKa, pUC. 2.

Puc. 2 — KonrakTHa cxema:
1 — 3pa3koTpumay;
2 — 3pa3oK;
3 — KOHTP-TiI0(KYJIbKA);
4 — cucrema ¢ikcanii KOHTP - 3pa3ka;
P — cuna npuTHCKaHHSA;
T — TaHTeHUiaIbHE 3YCUILIS
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Ha puc. 3 moka3zaHi 4acoBi 3aJ€XKHOCTI 3MIILIEHb JIBOX KOHTP-3pa3KiB Ta TAHTEHI[IHOI'O KOHTaKTHOT'O
3YCHILISI TIPY BiOpOHABaHKTa)KEHH1 TOCITIAHOTO (DPUKIIHHOTO KOHTAKTY.
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Puc. 3 — OcuujiorpamMu oep:kaHux pe3yJabTaTiB:
NYHKTHPHUI rpadik 3 TOYK0I0 — nepeMillleHHs 3pa3Ka;
NYHKTHPHUI rpadik — nepemilleHHS] KOHTP - 3pa3Ka;
cyniibHMii rpadik — KOHTaKTHe 3yCHILIS

JlonaTkoBo Ha pUCYHKY 4 HaBeJleHi BiIIOBIIHI METNII TiCTePE3UCy B KOOPJIUHATAX: 3MIIIIEHHSI BEPXHbO-
T'0 KOHTp - 3pa3ka — TaHICHIIIHHE 3yCIILIA.

300 -60 - -20 /\ 40 60
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Puc. 4 — IetJi ricrepe3ucy B yopauHaTax:
nepemilleHHsl BEPXHLOI0 KOHTP3pPa3Kka — TAHTeHIiaIbHOTO 3YCHJLISI

3Beprae Ha cebe yBary "aHOMaJbHO" BEJTMKA MOYATKOBA aMILTITY/la aBTOKOJIMBaHb, sIKa B JEKUIbKA pa3
TIEPEBHIILYE KOHTAKTHE 3YCHILIS B KpalHIX TOYKax merim ricrepes3ucy. [IpuunHa 1bOro KpUETHCS B CAMOMY Me-
XaHi3Mi BUHHKHEHHS aBTOKOJIMBaHb, SIKUH Ma€ CyTTEBO HEBPIBHOBAYKEHUH XapakTep MOPYIIEHHS HiTiICHOCTI KO-
HTaKTy NpHU Horo po3BaHTakeHHI. TyT 3HauHa yacTHHA 3amaceHoi eHeprii mpyxxHoi aedopmanii TpaHchopmy-
€TbCSl B OHY 3 BHUINUX MOJ KOJHMBaHb TEH30METPUYHOI Oallku, IO € OCHOBOIO KpIIUIEHHS HIDKYOTO KOHTP-
3paska. AMILIITY/Ia 3MillleHb OaJIK! B il MOJIi, OYEBHUIHO, IPUIIAJA€ HA CEPEIHIO 11 YaCTUHY, Jie PO3MIILeH]i TeH-
30/1aTYMKH KOHTAKTHOTO 3ycuutss. OCKUIBKY Il AaTYUKHU TONEPEAHBO MMPOKaIiOpOBaHi MO NepIIiil 3ruHHIA MO
KOJIMBaHb OaJIK{, aMILTITY/la SIKUX MaKCUMallbHa Ha KiHI Oajku (a He ITOCEepeArHi), TO NMPUHHATHH B MOMEHT
KOHTaKTHOT'O 3pUBY CHUTHAJI 3 TEH30IaTYMKOM € «aHOMAJILHUMY JUIS 3TaaHoi KauiOpoBkH. Benumyuna auHamiy-
HOI B’13KOB1 KOHTaKTy BU3HAYa€ThCsl TYT HE TI0 aOCOIIOTHIM, a 110 BiTHOCHIH BEJIMYHMHI CUTHAITY, BIATaK, OCTAHHE
He BIUIMBA€E Ha pe3yNIbTaTH BUMIpIOBaHb. TUM He MEHIII, BOHU OTPHUMaHI B MEXax IEBHOTO CIIPOIIEHHS PeaNbHOT
CHUTYyallii, a camMe 3a YMOBH, 1110 3arajibHa )KOPCTKICTb MOCIIiJOBHOTO 3’ €JJHAHHS KOITip TLI Ta OMOpHOI Oayiku Onu-
3bKa B MOMEHT 3pHUBY J0 KOHTaKTHOI KOPCTKOCTi. B TakoMy BHIIaIKy MO>KHa BUKOPUCTaTH PO3PaxyHKOBY (op-
MyIly, OTpUMaHy KBa3iCTaTHYHUM METOZOM B poOoTi [4]:

n=— (1)
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Tyr 1, G - auHamMivHa B’A3KiCTh Ta MOMY/Ib 3CYBY FPAHUYHOIO KOHTAKTHOTO IIapy, O, () - BiIOBi-

JTHO JIorapu(MIYHUHA JEKPEMEHT Ta [UKJIIYHA YaCTOTa 3racalouuX KOJIHUBAHb.

Sk nmokasye anaini3 rpadivHux naHux (puc. 3, 4), norapudmiuHUN JEKPEMEHT B JaHOMY BUIAJKy HE €
HOCTIHHOK BEIMYMHOIO 1 3MEHIIYETHCA Bijl 3HAY€HHS O &~ 2 Ha MOYATKYy KOJIUBaHb, [0 BEIMYMHH O = | B KiHII
KOJIMBaHb mporecy. Lle cBiquuTh npo B’sI3K0-IUIACTUYHUHA XapaKTep KOHTAKTY, 33 SIKOr0 Ha TOYaTKOBOMY €Tari
MaKCHMaJbHUX JedopManiil po3cisiHHS eHeprii HalOuIbIIe. B oganbIioMy KOHTaKT JEemo «BUIIIAIKYETHCI 1
nedopmariiini BTpatu crniagatoth. [1{ogo camoi B’sI3K0CTi, TO BOHA MPU IIbOMY, OYEBHUIHO, 3MEHIIYETHCS — SIK 32
paxyHOK MafiHHS THUCKY, TaK i 3a paxyHOK IIBUIIEHHS TEMIIEpaTypH B MPOILECi KOHTAKTHOTO NMPOKOB3yBaHHSI.
Benuuuna B’s3K0cTi, po3paxosana 3 (1) 3a ymoeu O = 1,5 = 0,5 npu ¢ = 80 I'Tla [7], cTaHOBUTE:

n=B%1)-10°Ma-c.

BucHoBku

3a pe3ynbraTaMy BUMIpPIOBaHb MOXKE OYTH 3pO0OJIEHMIT BUCHOBOK MO Te, IO JMHAMIYHA B’SI3KICTh Tpa-
HUYHOTO IIapy B YMOBax BiOpOHaBaHTa)XKEHHS HOMIHAJIbHO HEPYXOMUX (PPHUKIIMHUX KOHTAKTIB CTAIEBUX J€Ta-
JIeH 3HAYHO TEPEBUINYE B’SA3KICTh PO3IUIABIB 3alli3a Ta CTaJicH, OJHAK € 3HAYHO HI)KYOK 32 BiJoMi TaOIM4HI
3HaUCHHS JUHAMIYHOI B’SI3KOCTI TBEPJOro 3aJli3a IPH HOPMaJIbHUX YMOBax [6]. OTpuMaHe 3Ha4eHHS 1) Ha IIo-

PSIOK TIEPEBHUIIYE B’S3KICTh YNBTPATOHKUX TPAHUYHUX HIAPIB PiIKOro 3MalleHHs, OTpUMaHy B poborax [8 - 9]
JUTSL PEKUMIB TPAaHUYHOTO TEPTSI.
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Kostogryz S.G., [Shalapko Y.L}, Slashchuk V.O., Slashchuk O.O. Definitions dynamic viscosity of nominal fixed
frictional contact at the vibration loading.

The exact definition of dynamic viscosity of nominal fixed frictional contact can be obtained only from laboratory
studies.

Research conducted at the stand for testing materials under dynamic contact load. Installing enables to explore ma-
terials and coating for durability and wear resistance nominal-fixed contact with small amplitude relative movements of the
scheme: ball-plane, the plane-plane and profile connections.

Were obtained the waveforms, what show loop of hysteresis: movement of the sample and tangential efforts.

Note the "abnormally" large initial amplitude of oscillation, which is several times higher than the contact forces in
extreme points of the hysteresis loop. Much of the accumulated elastic strain energy is transformed into one of the higher
modes of oscillation, which is the basis of the lower mounting counter-sample. The value of dynamic viscosity of contact is
determined by the relative magnitude of the signal. It does not affect the outcome of the study.

It can be concluded, that dynamic viscosity of contact in terms of vibration load stationary frictional contact steel
parts far exceeds the viscosity of melts iron and steel, but is significantly lower than the known tabulated values of dynamic
viscosity solid iron under normal conditions. This value the viscosity of the order exceeds ultra-thin layer of liquid
lubrication limit for modes of boundary friction.

Key words: dynamic viscosity, contact, vibration.
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