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W3yyeHnbl MexaHU3MbI H3HAIIMBAHHUS OPraHUYECKUX KOMIIO3HLIMOHHBIX MaTepPHUaIoB C HU3KUM COZIEpKa-
HUEM METaJUTHYECKUX 3JIEMEHTOB [UI TOPMO3HBIX CUCTEM CPEAHEH U TSHKEIO0H Harpy>KeHHOCTH. McnblTaHus
MPOBOIMIIUCH 10 CXEME «MaJlell—IUCK» Ha MamuHe TpeHuss MMW-1. TemnnoBoe Bo3necTBUE IPU TPEHUU
MOJICTTPOBAJIOCh METOJOM KOHEUHBIX JIEMEHTOB ¢ (JOKYCOM Ha paclpeieeHUE TeIlla M0 MOBEPXHOCTH.
YcTaHOBIEHO, YTO CKOPOCTh CKOJIBKEHUS OKa3blBaeT HaWOOJbIIee BIMSIHAE HA HHTEHCHBHOCTH W3HAILIMBA-
Hus1, cocTaBisis 52,24 %. OTMeueHo cHIKeHHe KoaduimenTa TpeHus npu remmneparype Boie 490 °C. Ma-
Tepuaibl ¢ BeicokuM coaeprxkanneM Cu—C (20 mac. %) nokaszaiu MEHbIIUN U3HOC U Oojiee HU3KUE KO3 hu-
LUEHTHI TPEHUs Oaronaps rpaduTy, B TO BpeMsl Kak MaTtepuaisl ¢ HU3kuM coaepxkanueM Cu—C (5 mac. %)
ObUTH MTOJBEPKEHBI OOJIee BBIPAXKEHHOMY a0pa3uBHOMY M3HOCY M3-3a meperpea. Kommosutsl ¢ 25 mac. %
CBSI3YIOIIEr0 TAKKE UMEJU MIPU3HAKU a0pa3UBHOIO U3HOCA, B TO BPEMsI KaK IPH COIEPKAHUU CBSI3YIOLIETO
35 mac. % MOBepXHOCTh XapaKTepU30Baiach 0oJjice paBHOMEPHBIM peibedoM. OIHAKO MOBBIIICHHOE COIEP-
YKaHUE CBS3YIOILETO MPHUBEJIO K JOKAIEHOMY TEPMHUUYECKOMY Pa3pyLICHHIO, YTO MPOSBUIIOCH B BUIE TPELIHH
U TMIOBPEXJICHUH TIOBEPXHOCTHU. [IpakTndeckas 3Ha4MMOCTb 3aKJIFOYAETCsl B BOSMOXKHOCTH ONTUMU3AIMK Ma-
TEPUAIIOB TS YITyUYIICHHUS UX W3HOCOCTOMKOCTH TIPH BEICOKMX TEMIIEpaTypax U Harpy3Kax.

KiioueBble ciioBa: (I)pI/IK]_[I/IOHHLIC KOMIIO3UThI, TOPMO3HBIC KOJIOAKH, U3HOC, TPCHHUE, TCTIJIIOBOC MOACIUPO-
BaHHC, ,Z[I/Ich'H:(I)I/I,Z[ MOJ'II/I6,Z[CHa, TSAKEJI0 HArpy>KCHHBIC TOPMO3HBIC CUCTCMBI.
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Abstract

Wear mechanisms of organic composite materials with low content of metallic elements for braking sys-
tems of medium and heavy loading have been studied. The tests were carried out on the scheme “finger—
disc” on the friction machine MMW-1. The thermal effect during friction was modelled by finite element
method with focus on heat distribution on the surface. It was found that the sliding speed has the greatest
influence on the wear intensity and constitutes 52.24 %. A decrease in the friction coefficient at temperatures
above 490 °C was observed. Materials with high Cu—C content (20 wt. %) showed less wear and lower fric-
tion coefficients due to graphite, while materials with low Cu—C content (5 wt. %) were subjected to more
pronounced abrasive wear due to overheating. Composites with 25 wt. % binder also showed signs of abra-
sion, while at 35 wt. % binder content the surface was characterized by a more uniform topography. However,
the increased binder content led to local thermal failure, which manifested itself in the form of cracks and
surface damage. The practical significance lies in the possibility of optimization of materials to improve their
wear resistance at high temperatures and loads.

Keywords: friction composites, brake pads, wear, friction, thermal modelling, molybdenum disulphide,
heavy duty brake systems.
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