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Pabora TMOCBAIICHA aHAJIU3Y 3(1)(1)6KT3 0E3BI3HOCHOCTHU JJIA yITICPOAUCTBIX CTaJ'ICfI, MOABCPrHYTHIX IMOBEPX-

HOCTHOMY JIETHPOBAHUIO METAIUIMYECKAM BUCMYTOM C TIPUMEHEHHUEM TEXHOJIOTUH KOPOTKOUMITYJIECHOTO JIa3ep-
HOTO reperniaBa. Tpruboornyeckue UCCaea0BaHus BBIIOTHEHBI B CONPSDKEHUH C MTPOMBIIIUICHHBIMH METaJLTHYe-
CKHMMH cIIaBaMu — cepblii uyryH CU-18, 6ponza bpAJKHMu 10-4-2, amomunuesslii cinaB AXK1. B ycnoBusix
TPaHUYHOW CMa3K{ JIETHPOBaHHAS BUCMYTOM CTaJIbHAs IMIOBEPXHOCTH B Mape C aHATM3UPYEMbIMH CIIIABAMH Xa-
pakTepu3yeTcs CTaOWIFHO HU3KOW BEMUMHON Kod(hduimenTa Tpenus B auarnazone ot 0,04 mo 0,08. Ycranos-
JIEHO, YTO BBICOKAsl YCTAJIOCTHAS MPOYHOCTH MOBEPXHOCTH AIFOMUHHEBOTO CIUIAaBa M OTCYTCTBHE a/AT€31H C JIETH-
POBaHHOW BHCMYTOM CTaJIBbHOH ITOBEPXHOCTHIO 00ECIIEUMBAOT YCIOBHSI, peati3yromtue 3hheKT 6e3pI3HOCHOCTH
(HyneBo#t M3HOC) TIPU CKOPOCTSX TpeHHs 10 9 M/c 1 HOpMabHOU Harpyske 1o 250 H. Merammorpadudeckuit
anamu3 1 3D npodunoMeTprst MOBEPXHOCTEH TPEHHUS BBISIBIIIM, YTO TIPOIIECC CAMOOPTaHU3alllK 30HbI KOHTAKTa
HOCHT aTepMUIecKuii xapakrep (0e3 ppHUKIMOHHOrO HarpeBa) 1 ONpeessIeTcs INacCTHIECKUM TeUeHUEM KOHTaK-
TUPYIOIIUX TIOBEPXHOCTEN 0€3 MX B3AaUMHOTO Pa3pyILEHHSI.

KuioueBble c10Ba: JernpoBaHne BHCMYTOM, KOPOTKOMMITYJIbCHAs JlazepHast o0paboTKa, BHITIaKWBaHUE,

TPCHUEC, TPAHUYHOC TPCHUC, 663[)13HOCHOCTI), caMoopranni3anus, AIFOMUHUCBEIN CIIJIAB.
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Abstract

This work is devoted to the analysis of the wear-free effect for carbon steels subjected to surface alloying

with metallic bismuth using the technology of short-pulse laser melting. Tribological studies were performed
in conjunction with industrial metal alloys — gray cast iron, nickel-aluminum bronze, aluminum alloy. Under
boundary lubrication conditions, the bismuth-alloyed steel surface tested in contact with the analyzed alloys
showed ultralow value of the friction coefficient in the range from 0.04 to 0.08. It was established that the
high fatigue strength of the aluminum alloy and the absence of adhesion with the bismuth-alloyed steel sur-
face provide conditions that implement the wear-free effect (zero wear) at friction speeds of up to 9 m/s and
normal loads of up to 250 N. Metallographic analysis and 3D profilometry of friction surfaces revealed that
the process of self-organization of the contact zone is athermal in nature (without frictional heating) and is
determined by the plastic flow of the contacting surfaces without their mutual destruction.

Keywords: bismuth alloying, short-pulse laser processing, burnishing, friction, boundary lubrication, wear-

lessness, selforganization, aluminum alloy.
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