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B pabote npencraBieHo ucciueqoBaHUE MO CO3IAHUIO U OLIEHKE TPUOOIOTUUECKUX XapaKTEPUCTUK Me-
TaJJIO-MaTPUYHBIX KOMIIO3UIIMOHHBIX MarepuanoB (MMK) Ha ocHoBe amomuaneBoi Oponssl bpA7, apmu-
POBaHHBIX YacTuamu BoJbdppama (W) u kapouaa Bonbppama (WC), ¢ UCIoTb30BaHUEM TEXHOJIOTHH JJIEK-
TPOHHO-IY4Y€BOI0 aJTUTUBHOTO Npoun3BoacTea (DJIAI).

Lenp paboTel — HOMyYeHHE H3HOCOCTOMKUX MaTepHaioB Ha OCHOBE aJIlOMUHUEBON OpOH3BI CO CPOPMU-
POBaHHBIM IIPUITOBEPXHOCTHBIM KOMIO3UITHOHHBIM cltoeM CuAl7-W—-WC, u3yueHne ux TpHOOTEXHIISCKUX
XapaKTEPUCTHUK B YCIOBUSAX TpeHHs 6€3 CMa304HOTO Marepuaja IMpyu KOMHATHBIX M IOBBIIIEHHBIX TEMIIEpa-
Typax B BO3LYILIHOH cpene.

ABTOPBI IPUMEHIIN KOMOMHUPOBAaHHBIN POBOJIOYHO-TIOPOIIKOBBIA METO IIOIa4X Marepuara, 4ro Mo3Bo-
JIAJIO TIONYYUTh KOMIIO3UTHBIE TIOKPHITHA C PABHOMEPHBIM pacIipeiesieHneM apMupytomie ¢a3bl. beutn usro-
TOBJICHBI 00pa3iiel U3 uucToi OpoH3sl (CuAl7), u komnosutsl, cogepxkanme 10 00. % (CuAl7-W5-WCS) u
20 00. % (CuAl7-W10-WC10) apMupyrOIIUX YaCTHI] B COCTaBe. YCTAHOBIIEHO, 4To fAobaBieHue W u WC
CYIIECTBCHHO CHIDKACT MHTEHCHUBHOCTH M3HAIIMBAHMS IO CPAaBHEHHUIO C YUCTOW OpoH30#. B TO ke Bpems
K03(QUIIHEHTHI TPSHUSI KOMIIO3UTOB COTMIOCTABUMBI C TAKOBBIMU Y HCXOJHOTO Marepuania.

BrisBnen xapakrep nzHoca noiaydeHHbIx MMK, KOTOpBI HOCHUT PEUMYIIECTBEHHO OKMCIUTEIbHBIN Xa-
paxrep ¢ GOpMHUPOBaHMEM MHOTOCIIONHON TPUOOIUIEHKH, COoAeprKallieil OKCUABI MEAH U JKele3a, AeHCTBYIO-
e Kak cyxas cMaska. [IpucyTcTBre apMHUPYIOMUX YacTUIl OTPAaHUIMBAET KOHTAKT C KOHTPTEIOM U TOJIaB-
JSIET MIACTHYECKYI0 Ae(hOpMAaIIMI0 MaTPHIIBL, YTO MOJOKUTEIBHO CKa3bIBaCTCSl HA U3HOCOCTOMKOCTH Mare-
puama. Pabora memonctpupyer notennuan DJIAIl-TexHONOTHIA B MPEIM3NOHHOW MOAM(PHUKAIINN TTOBEPX-
HOCTHBIX CBOMCTB M3JENMM M paclIMpseT NpeACcTaBlIeHUe 0 MexaHu3Max u3Hoca MMK npu BeicokoTeMIte-
parypHoM TpeHuH. [lomyueHHbIe MaTepHaibl MOTYT OBITh MCIIOJIH30BAaHbI IIPU M3TOTOBJIEHUH JIeTalIeH C I0-
BBIILICHHBIMU TPEOOBAHUSIMH K U3HOCOCTOMKOCTH, HAIIPUMEP, B MAIIMHOCTPOCHUH U aBHAINH.

KiroueBble cjioBa: MCTAJJIO-MATPHUYHBIC KOMIIO3UTBI, JJICKTPOHHO-JIYYCBOC aJAJUTUBHOC IHPOHU3BOACTBO,
HU3HOC, TPCHHUE 0e3 cMa304YHOro marepualia, aJIlOMUHUCBAsA 6p0H3a.
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Abstract

This work presents a study on the development and evaluation of the tribological characteristics of metal
matrix composites (MMCs) based on aluminum bronze CuAl7, reinforced with tungsten (W) and tungsten
carbide (WC) particles, produced using electron beam additive manufacturing (EBAM).

The aim of the study is to obtain wear-resistant materials based on aluminum bronze with a surface-
engineered composite layer of CuAl7-W—WC and to investigate their tribological performance under dry
sliding conditions at room and elevated temperatures in air.

The authors employed a combined wire—powder feed method, which enabled the fabrication of composite
coatings with a uniform distribution of the reinforcing phase. Samples were produced from pure bronze
(CuAl7), as well as composites containing 10 vol. % (CuAl7-W5-WCS5) and 20 vol. % (CuAl7-W10-WC10)
of reinforcing particles. It was established that the addition of W and WC significantly reduces the wear rate
compared to pure bronze, while the friction coefficients of the composites remain comparable to those of the
base material.

The wear mechanisms of the obtained MMCs were identified as predominantly oxidative, with the for-
mation of a multilayered tribofilm containing copper and iron oxides, acting as a solid lubricant. The presence
of reinforcing particles limits direct contact with the counterbody and suppresses plastic deformation of the
matrix, thereby enhancing wear resistance. This study demonstrates the potential of EBAM technology for
precise surface modification and provides new insights into the wear mechanisms of MMCs under high-
temperature sliding conditions. The developed materials can be used in the manufacturing of components
with enhanced wear resistance, such as those used in mechanical engineering and aerospace applications.

Keywords: metal matrix composites, electron beam additive manufacturing, wear, dry friction, aluminum
bronze.
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