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B pabore n3yvann TpHOOTEXHUYECKHE XapaKTEPUCTUKH MTOBEPXHOCTH YIIICPOAUCTON CTaNH, JIETMPOBaHHOM

OKCHJIOM BUCMYTa ¢ A00aBI€HUEM OKHCIIUTENS MM BOCCTAHOBUTES, HUTpATa JIMTHS WIIM BHICOKOIUCIIEPCHOTO
MOpPOIIKA rpad)uTa COOTBETCTBEHHO. TprOO0I0rNuecKre UCTIBITaHNS BHITOIHSUIN B CONPSDKEHUH C aJIFOMUHHUEBBIM
crutaBoM AJK1 B ycIoBUSIX TPaHUYHOM CMa3Ku.

YCTaHOBIIEHO, YTO YIIIEPO B3aMMOJECHCTBYET C OKCHJOM BUCMYTa B IIPOLIECCE JIETUPOBAHHUS IIPU BBICOKO-
TeMIIepaTypHOH JIa3epHOi 00padoTKe U NPUBOIUT K MOSBICHUIO METAJUIMYECKOTO BUCMYTa, YTO HETATUBHO BIIU-
seT Ha pabOTOCTIOCOOHOCTH COMPSIKEHMS TIPH BHICOKOM KOHTAaKTHON Harpyske. [ Ipu 3Tom, 4eM BhIIe cofepkanme
yIJIEpo/a B COCTaBe MOPOIIKOBOI cMeCH, TeM OoJIbliiee KOIMIEeCTBO BOCCTAHOBIEHHOTO IPH J1a3epHOil 00paboTke
OKCHJIa BUCMYTa B TIOBEPXHOCTH CTaJIM, U TEM HIKE HArpy304Has ClIOCOOHOCTh COMPSLKEHHUS MpU paboTe ¢ 1mo-
CTOAHHOMH ckopocThio 9,0 M/c. HanpoTtus, pacmag HUTpaTa JIMTHSA C BBIIEIICHHEM KHCIOPO/A TPH BEICOKOWHTEH-
CHBHO}M J1a3epHOl 00pabO0TKe MPUBOUT K YBEIUUCHHUIO JOJIH OKHCIEHHOTO BUCMYTa B JISTHPOBAHHOW MTOBEPXHO-
cru. [Ipu nobapneHnn OKUCIHUTENSI TPUOOTEXHUUECKUE XapaKTEPUCTUKK COTIPSLKEHUS] IPH TPEHUHM B YCIIOBHUSIX
TPaHWYHON CMAa3KH 3HAUUTENBHO yimydiatoTcs. [lpennoxkeH BO3MOXKHBIA MEXaHU3M BO3ZHUKHOBEHUS CBEPXHH3-
KHX Ko3(h(huImeHTa TpeHus 1 H3HOCA ITPH TPEHUH CKOJTBKEHHS B YCIIOBUSX TPAHWIHONW CMA3KH /I TTapbl TPEHHUS
JIETUPOBAHHAS OKCHJIOM BUCMYTa CTaIb—aJIFOMUHUEBBIN CIUIAB.
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Abstract

This work investigates the tribological characteristics of the surface of carbon steel alloyed with bismuth
oxide with the addition of an oxidizer or a reducing agent, specifically lithium nitrate or highly dispersed
graphite powder, respectively. Tribological tests were performed in contact with an aluminum alloy AZhl
under boundary lubrication conditions.

It was established that carbon interacts with bismuth oxide during the alloying process under high-tem-
perature laser treatment, leading to the formation of metallic bismuth, which negatively affects the perfor-
mance of the tribological pair under high contact load. Furthermore, a higher carbon content in the powder
mixture results in a greater amount of reduced bismuth oxide in the steel surface and a lower load-carrying
capacity of the pair at a constant speed of 9.0 m/s. Conversely, the decomposition of lithium nitrate with the
release of oxygen during high-intensity laser processing leads to an increased proportion of oxidized bismuth
in the alloyed surface. The addition of the oxidizer significantly improves the tribological characteristics of
the pair under boundary lubrication friction conditions. A possible mechanism for the occurrence of ultra-
low friction and wear coefficients during sliding friction under boundary lubrication for the “bismuth-oxide-
alloyed steel vs. aluminum alloy” friction pair is proposed.

Keywords: graphite, lithium nitrate, short-pulse laser treatment, ultra-low friction coefficient.
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