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CtBOpeHHSI BUCOKOC(HEKTHUBHUX pPOOOYMX OpraHiB IPYHTOOOPOOHWX MAIIUH
(POI'M) BuMmarae momryky MOXJIMBOCTI BH3HAYEHHS HAIPY>KCHHSI, 110 BUHUKAE B
IPYHTOBOMY CEPEIIOBHIII ITi 4Yac Jii Ha HbOro podoudoro obOsamHaHHsA. IcHyrodl
MeToau mociikeHHs: B3aemoii POI'M 3 rpyHTOM He J03BOJISIIOTH JOCIIKYBATH
MPOIIeC B3a€MO/IIT pOOOYUX OPTaHiB 3 IPYHTOM B IIPOCTOPI.

Oco0nuBy yBary ciiij 3B€pHYTH Ha 3aKOHOMIpHOCTI B3aemo/ii POI'M 3 rpyHTOM,
E€HEPreTUYHl XapaKTepUCTUKH I[i€l B3a€EMOJIi Ta 3HOUIYBAJIbHY 3/IaTHICTH
CEpEeIOBHUINA IPYHTY, BpaXOBYOYH TaKi HOTO XapaKTEPUCTHKH, IK MEXaHIYHUH CKIIA]I,
IIIJIBHICTh, BOJIOTICTh, (Da30BUM CKJIaJ, a TakKoX TemmepaTrypy. TemmepaTypa
PO3pOOTIOBAHOTO TPYHTY BIUIMBAE HAa HOTO XapaKTEPUCTHKW MIITHOCTI 1 Ha OIIip
po3MnyIyBaHHS. BenmnuuHW TIMOWMHM PO3MYIIYBAaHHS 1 OMOPY PO3POOKH TPYHTY
3HAXOAATHCS B MIPSAMO IMPOTOPIIHHIA 3aJI€KHOCTI.

3miHa ctaHy noBepxHeBux mapiB POI'M Ta HanpyxeHo-1e(pOpMOBaHOTO CTaHy
(HIC) rpyHTy € OHMM 3 METOMIB YMPaBIiHHS (POPMOIO 1 OMOPOM TEPEMIIICHHS
POI'M.

Posmogin wHampyxeHb B TIpyHTI B TMporeci Horo oOpoOITKY BHUBYCHHIA
HEJIOCTaTHhO, XO0Ya BUHHUKAIOYa KapTUHA HAMPYKEHb, JIHIA KOB3aHHS TPYHTOBUX
YaCTOK 1 iX BIIPMBAaHHS Ma€ BEJIUKE 3HAYCHHS ISl TIOSICHEHHS CITOCO0iB 00OpOOITKY 1
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OTPUMAaHHS 3aJIEKHOCTEH, IO XapaKTepPU3yIOTh 3MIHY 00’€MHOI Macu IPYHTY Bif
ocHoBHUX TlapameTpiB POI'3M 1 ¢i3uko-MeXaHIUHUX BIACTUBOCTEN IPYHTY.

MeTtoto naHoi pobOTH € po3poOKa METOJAMKH BUMIPIOBAHHS Ta MOJCIIOBAHHS
HAC rpynrty nipu nii Ha Hboro POI'M.

st 300pakeHHst cwiioBoi kaptuHu nii POI'M Ha cepenoBuiie IpyHTY 1
nociimxenHs: oro HJIC, po3pobiieHo cremiaibHy YCTaHOBKY (MaTeHT YKpaiHu
No74655) nnst BUMIpIOBaHb PO3MOJLIY BHUHUKAIOYUX 3YCHJIb B TOPU3OHTAIBHUX 1
BEPTUKAIIGHUX IUIOMIMHAX 3 BHUKOPWUCTAHHSAM CHEIlaJbHUX TEH304aT4uKiB. J[is
00pOoOKYM CHUTHaNIB TEH30aTYMKIB BUKOPUCTOBYBAJIN BUMIPIOBAIbHUN KOMILIEKC, 1110
MEPETBOPIOE PI3HUIIIO TUCKIB B MICIISIX PO3MIIICHHS] TEH30JaTYUKIB B CEPEIOBHIII
IPYHTY y BUXIIHUN YHI(QIKOBAaHUN CHTHANI B3a€EMHOI IHIYKTHUBHOCTI 3 JIIHIHHOIO
3aIEKHICTIO.

BukopucToByroun MeTOIMKY onucany B po6oTi [2] no BuzHaueHnHio H/IC Oymnu
OTpPUMaHI1 JIaHi, 10 JO3BOJISIIOTH MOOYIyBaTH MPocTOopoBuil po3noain kaptuau HJIC
i1 gyac B3aemoii POI'3M 3 rpyHTOM.

Po3paxyHok moJisi HampyKeHb B IPYHTI B Mporleci B3aemojii iioro 3 POI'M
BH3HAYaJIM 1 METOJIOM KiHIleBUX eneMeHTiB Ha [IEOM [4].

AHaJi3 Ta po3paxyHoOK IOJIsl HAMIPY>KEeHb 1 AedopmMalliil IpyHTY, aHAJIOTIYHO SIK 1
pobounx noBepxoHsb pizasibHux eneMenTiB (PE) POI'M BukoHyBanu 3a 101OMOTOI0
nakety COSMOSWorks interpoBanoro B CAD-cucremy SolidWorks 3rimno
METOJIMKH PO3po0IIeHo0i B poOoTi [2].

[IpoBeneHo MoeMOBaHHS PO3MOJILUTY HANPYKEHb B IPYHTI Mij Yac B3aEMO/III 3
POI'M Ha mnpukiagl MIIJIUHOPIZY 3 IPYHTOM 1 OTpUMaHi KapTHUHH PO3MOJLTY
1300apHHX 30H B TOPU3OHTAJIBHUX 1 BEpTUKAIbHUX ITomuHax nepen PE POI'M.

BpaxoByroun otpuMaHy iH(oOpMaIlil0 MPO TOJs HAnpyxeHb 1 AedopMalliio,
OyayBaiH 1X pO3IMOJIT B3I0BXK OCEH KOOPAMHAT Ta OTPUMYBAIN KAPTUHY PO3MOILITY
1300apHHX 30H B TOPU3OHTAJIBHUX T4 BEPTUKAIBHUX TUIONTUHAX.

Kaptunu posnopginy 1300apHUX 30H B PI3HUX IUIONIMHAX JAlOTh MOJKJIUBICTDH
BUSIBUTH 30HU KOHIIEHTpAIlii HAlOUIBIIIOr0 HAMIPYKEHHSI [PYHTOBOTO CEPEIOBHUIIA T
3’sICyBaTH XapakTep HOro MOAAIBIIOTO CKOTIOBAHHS.

[Tin yac B3aemMomii IPYHTY 3 IIUIMHOPI30M 3HAYHA KOHIEHTPALisl HaNpY>KEHb
MPUXOAUTHCS CaM€ Ha 30HY [Ili JT0JI0Ta UIUIMHOPI3Y, A€ BIAOYBAETHCS CKOJIIOBAHHS
miacTy IpyHTy [3]. [icas 9oro CKOJICHHH MIIACT PO3Pi3aEThCS BEPTUKATLHUM JIE30M,
TOMY HaMOUIbIIIE HANPYXKEHHS MPUXOIUTHCS HAa WOTO HUXKHIO YacTUHY. 3 HaOIU-
KEHHSIM JI0 TIOBEPXHI MJIACTY IPYHTY MOTO HAMPYKEHHS 3MEHITY€E€ThCS.
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Puc. 1 — KapTunu po3noainy i300apHUX 30H B TOPU30HTAJIBHMX i
BEPTHKAJbHHUX IUIONIHHAX Nepe/l Pi3aJbHMMH YACTUHAMM IILIHHOPI3Y
a) HaNpy>KeHHs IpyHTOBOro cepenosuia nepe PE minmuHopizy y
TOPU30HTAIBHIN IJIOMIMHI; 0) HANIPYKEHHSI IPYHTOBOTO CEPEOBUIIA
nepea PE minmHopi3y y BepTUKaIbHIN MIOMIUHI

3a po3po0JIEHOI0 YCTaHOBKOIO Ta METOJMKOK BHUMIPIOBAHHS HAaNpPYXEHHS B
JOKaJbHUX O0JACTSIX TOPU3OHTANBHIA Ta BEPTUKAJIBHIA IUIOMIMHI BIJHOCHO
pizansHux enemenTis POIM [4], B imapax rpyHTy IPHIENINX 10 POOOYMX TIOBEPXOHb
POIM Bu3HaQuaa¥ pO3MOALT HAIPYKEHb 3 BIICTAHHIO Bix poOOYOi MOBEpXHi
LIUTHHOPIZY.

ExcriepuMeHTanbHl pe3yjabTaTH CBiA4aTh, IO 3aKOHOMIPHOCTI PO3MOJLTY
BEJMYMHU HAaIPYKEHHs B IPYHTI 3 BiICTaHHIO Bix po6o4oi mosepxui POI'M 3anexarsb
sk Big Ty POI'M, Ttak i rmubuau mapy rpyury. e miareepmokye oTpuMani SKicHi
KapTHHHM PO3IOIiIYy 30H HampyxXeHb B IPyHTI mepen POIM, mio Oyiam oTpuMaHi

IUISIXOM MOJIETIOBaHHS 3a JIOMIOMOT0I0 METOAY CKIHUEHUX €JIEMEHTIB B CEPEIOBUIIII
COSMOSWorks.
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Introduction. When analysing tribosystems under conditions of anomalous low
friction and wear, a number of scientists [1; 2] used waves of different nature for the
surface layer structuring, however this component of external friction was not
considered as a channel of the external energy dissipation.

One of the first attempts to attract the wave component as dissipation channel is
made in [1]. The author believes that under conditions of anomalous low friction and
wear there is formed on the surface a quasi-elastic layer, in the central part of which
the hydrodynamic deformation is hypothetically possible, while on the periphery of
the transit zone we should expect intensive rotary elastoplastic deformation that is
similar to the structure of vortex formation in the boundary layer during the flow of
liquid. This approach, in our opinion, can be considered as a special case
of manifestation of the wave component of the frictional force as a dissipation channel
of externally supplied energy.

Analysis of main achievements and publications. Through analysis of studies of
ultrasound and vibration oscillations in tribology [4], we can conclude that practically
in all these studies the wave component of the frictional force (introduced by the
authors [5] in the expression for the frictional force with a minus sign) is present as a
final result at the external wave impact on a tribosystem.

Goal of research. The purpose of this study is to analyze the effect of oscillations
generated in the most tribosystem as a factor of achieving anomalous low friction and
wear conditions from a position of the guantum-mechanical approach to real tribosystems
operating under conditions of dry and boundary friction.
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