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VYrepon-yrieponasie KoMrno3unnonHble Marepuaisl (YYKM) Hcnonb3yroTes B TOPMO3HBIX CHCTEMAX U
B MOABIKHBIX YIUIOTHUTENBHBIX COSTMHEHHUSX, TOCKOIBKY MOTYT 00J1a/1aTh Kak (PPUKIIMOHHBIMY, TaK U aH-
TU(PUKLNOHHBIMHU CBOIICTBAMH B 3aBUCUMOCTH OT UX CTPYKTYpbl. B HccnenoBaHusx mocineiHux JeT Hoty-
YeHBI JAHHBIE O TEIUIOBBIX CBOHCTBaX HEKOTOPHIX Y YKM m xoddduiuerre TpeHus B mape ¢ pa3iIndHbIMU
KOHTpPTEJIaMH B 3aBUCHMOCTHU OT TeMIeparypsl. [Ipu 3ToM xapakrep 3aBUCHMOCTEH KOA(pPHUIMEHTa TPEHHUS
1 k03¢ (hUIeHTa TMHEHHOTO TEPMUUYECKOTO PACILIUPEHHS OT TEMIIEPATYPhI CX0XK U UMEET ONM3KHE KpUTHYEe-
cKkue Toukd. B paboTte uccnenyercss KOHTAKTHOE B3aUMOACHUCTBHE HAIPETOTO TEIUIOM30IMPOBAHHOTO KOJIbIIE-
BOTO HITaMIIa ¢ IOIYIPOCTPAHCTBOM, KOI(PHUIIMEHT TEPMUUECKOTO PACIIUPEHHS KOTOPOTO 3aBUCHT OT TEM-
neparypsl. [lomydeHsl aHaTUTHYECKHE 3aBUCHMOCTH JUIS pacy€Tra KOHTAKTHOTO JaBJCHMS M BHEIPEHUS
HITaMia npy pa3iddHbIX paclpeeseHUAX TeMIIEPaTyphl 0 KOHTAKTHOM MOBEpXHOCTH. JlJ1st yueTra HepaBHO-
MEpHOT'0 HarpeBa KOHTAKTHUPYIOIINX MOBEPXHOCTEN MPOBEAEHBI PacyeThl pacipeiesieH!s] TEMITepPaTyphl O
KOJIBIIEBBIM IITAMIIOM TPH €ro (YPUKIIMOHHOM B3aWMOJCHCTBHHU C YIIPYTUM TOIYIPOCTPAHCTBOM. PaccmoT-
PeH cityuail pacipenesIeHus TeMIepaTyphl IPH HArpeBe OT TPEHUsI BEPUECHUS, XapaKTepHBIN U1 TPUOOJIOTH-
YECKHUX UCITIBITAHUH U AKCILTyaTallly CONPSDKEHUH U3 YIIepOA-yIIIEPOAHBIX KOMIIO3UIIMOHHBIX MaTepHAaOB.
YcTaHOBIIEHO, UTO B PACCMOTPEHHOM Cllydyae TeMIIepaTypa BO3pacTaeT OT BHYTPEHHETO painyca KOJIbLEBOIO
mTaMmna K BHeIHeMy. VcciienoBaHO COBMECTHOE BIIMSIHUE IIMPUHBI KOJIbIIA M paclipelesIeHNs TeMIIepaTyphl
Ha BEJIMUMHY KOHTaKTHBIX AaBJIeHUH. PacdeTsl MoKa3pIBaOT, YTO y4eT (PUKLHUOHHOIO pa3orpesa Oonee Ba-
KEH JIJISl Y3KUX HITaMIIOB, PH 3TOM MUHAMAIILHOE JIaBIIeHUE B 00JIACTH KOHTAKTa MOXKET 3HAUUTEIIHbHO CHU-
KaTbCsl IpH GUKCUPOBAHHOM 3HAYCHUU BHEIIHEH HArpPy3KH.
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Abstract

Carbon-carbon composite materials (CCCM) are used in brake systems and in movable sealing joints,
since they can have both frictional and antifriction properties, depending on their structure. In recent studies,
data were obtained on the thermal properties of various CCCMs and the coefficient of friction in a pair with
various counterbodies as a function of temperature. In this case, the nature of the dependences of the friction
coefficient and the coefficient of linear thermal expansion on temperature is similar and has close critical
points. The paper investigates the contact interaction of a heated heat-insulated annular punch with a half-
space, the thermal expansion coefficient of which depends on temperature. Analytical expressions are ob-
tained for calculation of the contact pressure and the penetration of the punch for various temperature distri-
butions over the contact surface. To take into account the uneven heating of the contacting surfaces, the
temperature distribution under the annular punch was calculated during its frictional interaction with the elas-
tic half-space. The case of temperature distribution during heating from spinning friction, which is typical for
tribological tests and operation of interfaces made of carbon-carbon composite materials, is considered. It is
established that in the considered case the temperature increases from the inner radius of the annular punch
to the outer one. The joint effect of the ring width and temperature distribution on the value of contact pres-
sures is studied. Calculations show that taking into account frictional heating is more important for narrow
punches, while the minimum pressure in the contact area can significantly decrease at a fixed value of the
external load.

Keywords: annular punch, half-space, contact interaction, elasticity, friction, temperature, friction heating,
thermal expansion coefficient, carbon-carbon composite material, structure.
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