Friction and Wear
2022, vol. 43, no. 6, pp. 621—629
A.Kh. Janahmadov

Tpenue u usHoc
2022. —T. 43, Ne 6. — C. 621—629
A.X. [Preanaxmedos

YK 621.822: 621.892

DJIEKTPOKMHETHYECKHUE SIBJICHUS B MPUIIOBEPXHOCTHBIX
CJIOIX METAJUIONOJIMMEPHBIX PPUKIIMOHHBIX 3JIEMEHTOB

AX. IxxanaxmenoB

Aszepbaiioocancran Hayuonanvnas akademust asuayuu,
Mapoakanckoe wiocce, 30, 2. baky AZ 1045, Azepbaiidscan

Hocmynuna 6 pedaxyuio 29.09.2022.
THocne oopabomxu 12.12.2022.
IHpunama x nyoauxayuu 15.12.2022.

B crathe paccMaTpUBaIOTCS MPUIOBEPXHOCTHBIC CIIOW TTOJMMEPHON HAKIAJKH THCKOBO-KOJIOJOYHOTO
TOPMO3a U MPE/UIOKEH aJITOPUTM HEPaBHOBECHOH TEPMOIMHAMHKH, KOTOPBIH COAEPKUT TEILIONPOBOIHOCTD
U TCPMOIJICKTPUICCKUEC SABJIICHUA B HCMAaCCHMBHOM MCTAJUIMYECKOM @pHKHI/IOHHOM aJIeMeHTe. BbIABIeHBI
SJICKTPOKUHETHYCCKHUC SABJICHUA B IPUIIOBEPXHOCTHLBIX CIIOAX HOHHMepHOﬁ HaKJIaaKH. O6OCHOBaHa BO3MOXK-
HOCTh HCIOJIb30BaHMS HEPAaBHOBECHON TEPMOIMHAMHKHU C JIMHEWHBIMH PEXHMaMU B TPUOOCONPSDKEHUSIX
(PUKIMOHHBIX YCTPOWCTB U BBISBJICH JIEKTpOKHHEeTHUYecKUi adekt. [Tokazano, uto Giaroaaps nepekpect-
HOMY 3QQEKTy ¢ TeMIepaTypHBIMH TPaJUeHTAMH JJIsl METANTMYECKUX (PPUKIHOHHBIX 3JIEMEHTOB CYIIe-
CTBYET JIBa PABHOBECHBIX COCTOSIHUSI — yCTaHOBHBINASICSA TIOBEPXHOCTHAS TEMIIEPATypa  TePMOCTa0MITH3a-
IIMOHHOE COCTOsIHUE. JIJIs MOJIMMEPHOI HaKIaAKH PABHOBECHBIM COCTOSIHUEM CUUTACTCS BHITOPAHUE CBA3Y-
IOIIMX KOMITOHEHTOB C €€ MPUITOBEPXHOCTHOTO CJI0sI ¢ 00pa3oBaHUEM OCTPOBKOB KUAKOCTH. CHopMUpOBaHBI
OTHOLICHUS ITapaMeTPOB, KOTOPbIE paBHBI cOOTHOLIEHUsIM OHcarepa 1 CakceHa, 4TO MO3BOJISET ONPEACIATh
napameTpsl PacUETHBIM IyTEM. DJIEKTPOKUHETHUECKUH 3((EKT MOXKHO MCIIOIB30BATh JUISl YAAICHHUS BIIAaru
C TIOBEPXHOCTHU TPEHHUSI TOPMO3HBIX YCTPOWCTB, B PE3yJbTaTe Yero o0ecreunBaeTcsi CTadMiIbHOCTh K03 du-
IMUCHTA TPCHMHA.
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Abstract

An algorithm of non-equilibrium thermodynamics is proposed, which contains thermal conductivity and
thermoelectric phenomena in a non-massive metal friction element and electro-kinetic phenomena in the
near-surface layers of a polymer lining disk and disk-shoe brakes. The possibility of using non-equilibrium
thermodynamics with linear modes in tribo-couplings of friction devices is substantiated and an electro-ki-
netic effect is revealed. It is shown that due to the cross effect with temperature gradients for metal friction
elements, two equilibrium states are revealed — a steady surface temperature and a thermal stabilization
state; for a polymer lining, the equilibrium state is Tthe burnout of the binder components from its near-
surface layer with the formation of liquid islands. The ratios of the parameters are formed, which are equal
to the Onsager and Saxen ratios, which makes it possible to determine the parameters by calculation.

Keywords: non-equilibrium thermodynamics, electro-kinetic effect, friction device, linear mode, friction
pair, near-surface layer.
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