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B pamkax pazBuBaeMOro Me3oMeXaHHUECKOTO TT0/IX0/1a TPOBEAEH aHAIHM3 OBEICHNS! KOHTAaKTHPYIOIIHX
TEJI IPH TEPMOMEXaHIMYECKOM HArpy>KCHUH B YCIOBHAX MAJIOLUKIOBOH yCTaJIOCTH M PACCMOTPEH BOIIPOC O
npupoae (GopMHUpPOBaHUS OYaroB TPUOOpPa3pYIICHUS B MPHUIIOBEPXHOCTHOM ciioe MeTasuia. [lokazaHo, 4To
ILaIILHCﬁHICe Pa3BUTUC TPCHIUMHBI IOJYYarOT MCKAY HHUKIaMU TOpMO)KCHI/II\/'I B pE3YJIbTATC HArp€BaHusd U
OCTBIBaHUS IMTOBEPXHOCTHOTO CJIOS M 00pa30BaHUs TEMIIEPaTypHOTO I'paeHTa, KOTrja TepPMHIECKUE HAIIPs-
JKCHUS 1o MOBCPXHOCTHBIM CJIOCM JOCTUTAIOT HAMBLICIINX 3Ha4YeHUH. DT HaIpsKCHUA CTAHOBATCS IIPO-
MMOpHIHUOHAJIbHBIMU TCMHCpaTypHOI\/'I BCOBIIIKE U BBI3LIBAIOT CHUJIBbHBIN Harp€B B TOHKHUX CJIOAX NOBEPXHOCTH
TPEHHMsI, NPUBOAAIINN K 00Pa30BaHUIO MPUKOTOB, TEPMHIECKUX IIATCH (KIITHYHHU IJ1a3») U 049aroB MHUKpPO-
TPEIIUH, IPU 3TOM MHKPOCKOIMYECKH HaOJII0aeMblid peibed ormpeaenseT 00JIacTb KBaHTA pa3pyIICHHS.
CHayajna 3TH o4aru MHKPOTPCIINUH PAa3BUBAIOTCA IO HOpMaJIl B CTOPOHY IMMOBEPXHOCTU TPCHUS, a 3aTCM, CO-
riracHo On(ypKaMOHHOHN AHarpaMMBbl YCTAIOCTH METAILIOB, 00JIACTh Ou(ypKauu paciupsieTcs 1o Harmpas-
JICHUIO KacaTeNIbHOM ITOBEPXHOCTH TPEHHS IIPH IEPEXo1ax OT MaKpo- K Me30- U HAHOMACIITAOHOMY YPOBHIO
paspymieHust. Ha ocHOBe pa3Butus (yHIaMEHTAIbHBIX MPEACTABICHUN (PU3MUSCKON ME30MEXaHUKHU MTPOBE-
JIeHO 00CYKJIeHHE MEXaHU3Ma CaMOOPTaHM30BaHHOTO (POPMHUPOBAHUSI Ha Pa3IMYHBIX MAaCIITAOHBIX YPOBHSIX
MHUKPOCTPYKTYP, 4TO MOKET OBITh HCIOJIB30BAHO TPH Pa3pabOTKE CIOKHBIX TPUOOJIOIHYECKUX TTPOIIECCOB.
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Abstract

The behavior of contacting bodies under the thermomechanical loading in the conditions of low-cycle
fatigue was analyzed within the developed mesomechanical framework, and the nature of formation of the
tribo-destruction centers in the near-surface metal layer is examined. It is shown that the further development
of cracks is obtained between the braking cycles as a result of heating and cooling of the surface layer and
formation of the temperature gradient, when thermal stresses under the surface layer reach the highest values.
These stresses become proportional to the flash point temperature and cause strong heating in the thin layers
of the friction surface, leading to the formation of burns, thermal spots (“bird's eye”) and foci of microcracks,
while the microscopically observed relief determines the region of the fatigue quantum. At first, these centers
of microcracks develop along normal to the side of friction surface, and then, according to the bifurcation
diagram of the metal fatigue, the bifurcation region expands in the direction of surface tangent of friction
during transitions from macro- to meso- and nano-scale fracture level. Based on the development of funda-
mental concepts of physical mesomechanics, a discussion was held of the mechanism of self-organized for-
mation at various scale levels of microstructures, which can be used in the development of complex tribolog-
ical processes.

Keywords: frictional contact, mesomechanics, low-cycle fatigue, contact spots, microcrack focal point,

bird's eye, fatigue quantum.
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