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[IpencraBiensl pe3ynbTaTbl TPHOOJOIMYECKUX HCCICAOBAHUN PAa3IMUHBIX 0e3acOeCTOBBIX TOPMO3HBIX
(PUKLMOHHBIX MaTEPUAJIOB BEAYIIUX IPOU3BOIUTEICH. Y CTAHOBJICHBI IBA OCHOBHBIX ACIIEKTA BIMSHUS Tell-
JIOBOTO PEXXHMMa Ha (PPUKIIMOHHO-U3HOCHBIE XapaKTEPUCTUKN BEIOPAHHBIX MaTEPHANIOB: U3MEHEHNE (PU3HKO-
MeXaHUUECKMX CBOWCTB MPH HU3KOH TEIUIOBOH HAarpy3ke GPUKIMOHHOTO KOHTAKTa M U3MEHEHUs, 00YCIIOB-
JICHHBIE PA3IIMYHBIMU CTPYKTYPHBIMHU MPEBPAILEHUSIMH U MEXaHOXUMUYECKHMHU MPOIECCaMU MOBEPXHOCT-
HBIX CJIOEB TIPU BHICOKOH TEINIOBOH Harpy3ke PpUKIMOHHOTO KOHTaKTa. [[oka3aHo, 4TO BEICOKOTEMIIEPATYP-
HOe TpeHHe (PPUKIMOHHBIX 0e3acOeCTOBBIX MOJIMMEPHBIX MAaTEPUAIIOB MPOTEKACT B MHOTOCTAJUIHOM pe-
YKUME, COMPOBOXKAAIOIIEMCS TUPOIU3OM JIETYUHX MPOIYKTOB, JECTPYKIMEN CBA3YIOIIETO, AeTpatjaueil ap-
MUPYIOLIETO 3J€MEHTa U KapOOHHU3aIMel TOBEPXHOCTH TPEHUSL, KOTOPBIE SIBISIOTCS MOCTOSIHHO EHCTBYIO-
mmMu pakropamu. Mccieayemble MaTepraibl CHOCOOHBI 00Pa30BLIBATH HA MOBEPXHOCTH TPEHHS KOHTPTENA
TUIEHKY (PUKIIMOHHOTO TIEpeHOca B BHJIE MOHOJIMTHOTO CJIOSl WIIM OTACIBHBIX MepeHecEHHBIX (PparMeHTos,
OPHEHTHUPOBAHHBIX 110 HANPABJICHUIO CKOJNbXeHUs. Pa3paboTanHble MaTtepuaisl 00pa3yroT MIEHKY Ha MO-
BEPXHOCTH KOHTPTENA MPH CPABHUTENHHO BHICOKHX TEMIIEpaTypax, B 00JaCTH MaKCUMAJIbHBIX 3HAUYE€HHUH KO-
s unreHTa TpeHus. Y CTaHOBJIEHO, YTO MEXaHHU3M BBICOKOTEMIIEPATYPHOTO Pa3pyIIeHUs] TOBEPXHOCTHBIX
CJIOEB TOPMO3HBIX 0€3acOECTOBBIX (PPUKIIMOHHBIX MATEPUAJIOB XapaKTePU3yeTCs aKKyMYIISLIUEH OBPEKIe-
HUH B MOAIIOBEPXHOCTHOM CJIOE€ M HanOoJiee MOJIHO MPOLeCC N3HAIMBAHNS O0BIICHIETCS YCTATOCTHBIM OT-
CIIauBaHUEM.
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Abstract

The results of tribological studies of various asbestos-free brake friction materials of leading brake pads
manufacturing European companies are presented. It has been established that there are two main aspects of
the influence of the thermal regime on the friction and wear characteristics of the selected materials: a change
of physical and mechanical properties at low heat load of the friction contact and changes due to various
structural transformations and mechanochemical processes of surface layers at high heat load friction contact.
It is shown that high-temperature friction of friction asbestos-free polymer materials proceeds in a multi-
stage mode of mechanochemical changes, accompanied by pyrolysis of volatile products, destruction of the
binder, degradation of the reinforcing element and carbonization of the friction surface, which are constantly
acting factors. The studied materials are capable of forming a friction transfer film on the friction surface of
the counterbody that is an important characteristic of a friction pair in the form of a monolith layer or indi-
vidual transferred fragments, oriented into the sliding direction. The developed materials form a frictional
transfer film on the surface of the counterbody at relatively high temperatures, to which terms maximum
values of the friction coefficient are shifted. It has been established that the mechanism of high-temperature
destruction of the surface layers of brake asbestos-free friction materials is characterized by the accumulation
of damage in the subsurface layer and the process of high-temperature wear is best explained by the concepts
of fatigue-delamination wear.

Keywords: asbestos-free material, high-temperature friction, wear, deceleration, friction coefficient, failure
mechanism.
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