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[ToBepxHOCTB TPEHUSI — 3TO MOHSTHE, YTBEPAUBLIEECS B TPUOOJIOTHH U ONPEAEICHUSIX IPOLIECCOB Tpe-
Hus. [IoHATHO, 9TO 3TO JaHb TPaJAULIMOHHON JIOTMKE MEXaHUKHU CIUIOIIHOM Cpebl, ONIEPUPYIOIIEH KOHTUHY-
ymoM. C pyroit cTopoHsl, (hU3NKO-MaTepHaIoBeAUECcKasl JIOTHKA peallbHON (opMaIu3aluy HOHSITHS I0-
BEPXHOCTH O0OYCIIOBIMBACT €T0 KOHKPETU3ALNIO, OTIMYHYIO OT YCIIOBHOM reoMeTpiuuHOCTH. B pennaraemoit
CTaThe aBTOP, pacCMaTpUBasl paHee OOIIUe CTPYKTYPHO-IHEPreTHUECKUE 3aKOHOMEPHOCTH SBOJIOLNH TPY-
HIUXCSI TOBEPXHOCTEH, MPUXOIUT K MOHATHIO KPUTHUECKOTO 00bEMA TPEeHUs], KOTOPBIH aJeKBaTeH MOHITUIO
0 PaBHOBECHOH LIEPOXOBATOCTHU. ABTOP ONpenensieT 3TOT 00BbEM, Kak 00BEM dlIeMEHTapHON TPHOOCHUCTEMBI.
3T1OT 00BEM B paMKax MOAETH IBIKYLIETOCS KPUTHUECKOro 00bEMA TPEHMS €CTh 3JIEMEHTapHBINA TpHOO-
TpaHchopMaTop SHEPTUH. DIleMeHTapHas TpubocucTeMa GopMHUpyeTCs KaK aJanTallMOHHbIH OTKIHK J1ehop-
MHUPOBAHHOTO TBEPAOrO TENa MPU TPEHUH — HAUMEHBLINNA 00BbEM, HAKOIMHMBIINHN MOTEHIUANIBHYIO SHEPTUIO
nedekToB npenenbHol mIoTHOCTH. OH 00s1agaeT BHYTPEHHUM PaBHOBECHEM JANEKUM OT COCTOSIHUS MCXOJ-
HOro paBHOBecHs. Jlamee 3TOT 00BEM CTPYKTYpHO 3BOJIIOLMOHUPYET MPH MOCTOSHCTBE CBOETO pa3Mepa.
[peanpunsTa monbITKa GU3NIECKOTO MOJICIIMPOBAHUS 3TOTO KPUTHIECKOTO PABHOBECHOTO 00BEMA TPEHHUSL.
PaccmarpuBaeTcs Moaenb MIEaIBHOIO PaBHOBECHS! 00bEMa aTOMapHO INIaJKOW MOBEPXHOCTH B Ipenesax
HEKOel 3JIeMEHTapHOH HOMWHAJIBHOM IJIOMIAAN TPEHHMS, aJeKBaTHOr0 00bEMY PaBHOBECHOW ILIEPOXOBATO-
ctu. [IpemnaraeTcs MeTo 1 pacyéra 3TOr0 KPUTUIECKOIO U paBHOBECHOTO 00bEMa TpeHus. OOOCHOBBIBACTCS
MPUHLMIT SKCTPANIOJSILHUY PABHOBECHOTO 00BEMA (aMILTUTY bl KOJIeOaHHUI) aTOMAapHO LIEPOXOBATOI OBEPX-
HOCTH K TeMIiepatype abcomotHoro Hys. [lokasana mpsiMasi Koppemsinust pa3Mepa KpUTHIECKOro o0bEMa
TPEHUs ¢ pa3MEPOM PABHOBECHOW IIEPOXOBATOCTH TPYILUXCS IOBEPXHOCTEH. BBINOIHEH YTOUHEHHBIN pac-
YET KPUTHYECKOTO pa3Mepa TPeHUsT — JIEMEHTAPHON TPUOOCHCTEMBI B COCTOSIHUH €€ UIeTbHON SBOIOIMH
M0 MOJIEJIM MEXaHNYECKOTr0o (HaHO) KBaHTA KaK 3JIEMEHTapHOH TPHOOIOACHCTEMEI.
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Abstract

The friction surface is a concept established in tribology, the formulation of friction and text phrases. It
is clear that this is a tribute to the traditional logic of continuum mechanics. On the other hand, the physical
and materials science logic of the real formalization of the concept of surface determines its concretization,
which differs from the conditional geometricity. In the proposed article, the author, having previously con-
sidered the general structural and energy patterns of the evolution of rubbing surfaces, comes to the concept
of a critical volume of friction, which is adequate to the concept of equilibrium roughness. The author defines
this volume as the volume of an elementary tribosystem. This volume within the framework of the model of
the moving critical volume of friction is an elementary tribotransformer of energy. An elementary tribosystem
is formed as an adaptive response of a deformed rigid body under friction — the smallest volume that has
accumulated the potential energy of defects of extreme density. It has an internal equilibrium far from the
state of initial equilibrium. Further, this volume evolves structurally with the constancy of its size. An attempt
is made to physically model this critical equilibrium volume of friction. A model of ideal equilibrium of the
volume of an atomically smooth surface within a certain elementary nominal friction area adequate to the
volume of equilibrium roughness is considered. A method for calculating this critical and equilibrium friction
volume is proposed. The principle of extrapolation of the equilibrium volume (oscillation amplitude) of an
atomically rough surface to the temperature of absolute zero is substantiated. The direct correlation of the
size of the critical friction volume with the size of the equilibrium roughness of the rubbing surfaces is shown.
A refined calculation of the critical size of friction — an elementary tribosystem in the state of its ideal
evolution according to the model of a mechanical (nano) quantum as an elementary subtribosystem is per-
formed.

Keywords: surface, equilibrium roughness, critical friction volume, elementary tribosystem, atomic elastic-
ity, elementary nanostructure.
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