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B pabote nzyueHa MUKpOCTPYKTYpa, $pa30BbIi COCTAaB, MEXaHUYECKHE CBOMCTBA U TPUOOTEXHUYECKHE
XapaKTePUCTUKN METHOMATPUIHBIX KOMITO3UTOB cucTeMbl Cu—Fe—FeCr—MoS,;—C, ynpodHEHHBIX KOMIIO-
3unnoHHbIME BKItoueHusiMu TiC—Ti, pasmep kotopsix coctaBisut 100—140 mxm u 140—200 mxMm. Ucce-
ZlyeMble KOMIIO3UTHI [TOJy4Yald METOJIOM CIIEKaHMA IO JaBJICHUEM, a COAEP)KaHUE apMUPYIOLINX BKIIOYeE-
auit TiC-Ti cocrasmsno 3 06. %, 5 06. %, 7 06. %, 9 06. % u 11 06. %. [lokazano, 9To TBEPAOCTH HCCIIE-
IyEeMBIX KOMIIO3UTOB YBEIHYHMBAcTCA MpH N00aBlIeHWH MeTajulokepamuueckux BkimoueHuit TiC-Ti o
15 HBW 10/250/30, uto 6onee ueMm Ha 40 % npeBOCXOAUT TBEPIOCTh MATPUYHOTO KOMIIO3HUTa. BrIsBIEHO,
YTO KOMIIO3UThI, apMupoBaHHble BKmodeHusaMu TiC—Ti, oGnangarot Oosnbeli CTORKOCTHIO K H3HAIINBAHUIO,
[0 CPAaBHEHHUIO C MaTPUYHBIM KOMITO3UTOM O€3 BBEJIEHUS YIPOUHSIONINX BKIIOYCHHUH. YCTaHOBJIEHO, YTO
HanOOJBIICH CTOMKOCTHIO K M3HAIIUBAHUIO 00Ia/laeT KOMIIO3UT, cojepxkammii 7 00. % Brmouenuit TiC—
Ti, pasmep koroprix cocraBiser 100—140 MxM, a yBelndeHHE COAEp KaHUs BKIIOYEHUH 10 9 00. % u
11 06. % mpUBOAWNT K yBEIMUYEHHI0O MHTCHCHUBHOCTH HM3HAIIMBaHWSA Komrosuta. [Ipu BBemennn Ooinee
7 06. % xommno3unuoHHbIX BKIroueHuid TiC—Ti, pazmep kotopsix cocrasiser 140—200 MM, Takxe mpo-
UCXOJUT CHHKEHHE CTOMKOCTH K M3HAIIMBAaHUIO. MaKcHMalIbHbBIN KO3()(UIUEHT TPEHUS JeMOHCTPUPYET
KOMITO3UT, apMupoBaHHbiil 11 06. % Bimouennit TiC—Ti pasmepom 100—140 MKM, KOTOPBIHA COCTABIIAET
0,36 = 0,03, a mpu yBenuyeHnn pazmepa BimodeHud 10 140—200 mxm Haubonbmmid ko3¢ dunueHT Tpe-
Hus HaOmomaercs npu BBeaeHuu 7 06. % TiC-Ti.

KuroueBrble c10Ba: TOPMO3HBIE CHUCTEMBI, JKEJIE3HOJOPOKHBIA TPAHCIOPT, METAIOMATPHUYHBIE KOMIIO-
3UTHI, U3HOC TIOBEPXHOCTH, KO OHUITMESHT TPECHHSI.
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Abstract

The paper studies the microstructure, phase composition, mechanical properties and tribological charac-
teristics of copper matrix composites of the Cu—Fe-FeCr—MoS,—C system reinforced with TiC—Ti composite
inclusions sized 100—140 and 140—200 um. The composites under study were obtained by sintering under
pressure, and the content of reinforcing TiC-Ti inclusions was 3 vol. %, 5 vol. %, 7 vol. %, 9 vol. % and
11 vol. %. It is shown that the hardness of the composites under study increases with the addition of metal-
ceramic inclusions TiC-Ti increases to 15 HBW 10/250/30, which is more than 40 % higher than the hardness
of the matrix composite. It is revealed that composites reinforced with TiC—Ti inclusions have greater wear
resistance compared to the matrix composite without the introduction of reinforcing inclusions. It was found
that the composite containing 7 vol. % TiC-Ti inclusions 100—140 pm in size has the highest wear re-
sistance, and an increase in the inclusion content to 9 vol. % and 11 vol. % leads to an increase in the wear
intensity of the composite. With the introduction of more than 7 vol. % TiC-Ti composite inclusions
140—200 pum in size, a decrease in wear resistance also occurs. The maximum friction coefficient is demon-
strated by the composite reinforced with 11 vol. % TiC-Ti inclusions 100—140 pum in size, which is
0.36 = 0.03, and with an increase in the inclusion size to 140—200 um, the highest friction coefficient is
observed with the introduction of 7 vol. % TiC-Ti.

Keywords: brake systems, rail transport, metal matrix composites, surface wear, friction coefficient.
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