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ens paboTel — HM3YYNTH pacHpe/ieiCHIe KUCIOPOoa B KOHTAKTHOM CJioe cTain 45 (KOHTPTEN0) IpH
TPEHUH O cxeMe «pin-on-ring» mo cramu Ct3 (oOpazen) B yCIOBHAX TpeHHUS 0€3 cMa30yHOrO Marepualna
TI0JT 2NEKTPHIECKHM TOKOM BBICOKOH IIIOTHOCTH (> 100 A/cm?).

MeTonoM 37eKTPOHHONH MHUKPOCKOITMH MOKa3aHO 00pa3oBaHME CIIOS MEepeHOoca Ha KOHTAKTHOM MOBepX-
HOCTH KOHTpTeJa U 00pa3oBaHUe pacillaBa Ha KOHTAaKTHOW MOBEPXHOCTH CJIOsl IepeHoca. PacruiaB umeer
cita0ble IPU3HAKY aAre3MOHHOTO B3aMMOCHCTBUS, UTO SBISETCS IIOKa3aTeIeM BRICOKOH BA3KOCTH paciliaBa.
PeHTreHoBCcKUil ClieKTpaJIbHBIM MUKPOAHAIN3 KOHTAKTHON MOBEPXHOCTH CJIOS TMIEPEHOCca TTOKa3all CoJlepiKa-
Hue B HeM 30 at. % Kucmopoaa, KOTOPBIHA CIIy>KHUT Tokazarenem oopazoBanust FeO. Konnentpanus kucio-
polla Ha IOBEPXHOCTH KOHTaKTa COOTBETCTBOBAJA KOHIIEHTpauu okosio 60 06. % FeO. Konnentparnus kuc-
JopoJia B CEYCHUU CIIOA MEPEeHOca Ha PAcCTOSHAMHM 3 MKM OT TOBEPXHOCTH KOHTaKTa COCTABIISIET OKOJIO
10 at. %, uTo cooTBeTcTBYET 0KOJIO 20 00. % FeO. MeromoM peHTreHO()a30BOT0 aHATN3a YCTAHOBJICHO TIpe-
obnananue FeO u a-Fe B KOHTaKTHON OBEPXHOCTH CJI0s IiepeHoca ctaiu 45, To ecth 0koj10 90 06. % FeO.
OTH AaHHBIE KOCBEHHO JI0Ka3bIBAIOT CYIIECTBOBAHUE IpaiueHTa KoHIeHTpauuu FeO, HarpaBIeHHOTO B Ty~
OWHY CII0sI IepeHoca, U MO3BOJISIOT YTBEP)KIATh, YTO PACIUIaB COCTOUT W3 HEHTPAIbHBIX aTOMOB MIIK HOHOB
JKeJle3a U KUCIIOpo/a.

VBenuueHue MIOTHOCTH TOKA B KOHTAKTE NPUBOJAMT K YBEIMUECHHIO JIEKTPUUECKON MPOBOANMOCTH KOHTAaKTa
Y K YMEHbIIIeHNIO Kod(duIreHTa TpeHus. IT0 TI03BOJISET MPEIIOJIOKUTh YBEJIHMUYSHHE KOJMYECTBA paciliaBa B
KOHTaKTHOM TPOCTPAHCTBE MPH YBEINYSHUH TUIOTHOCTH TOKA. Takke yBEIWYEHUE IUIOTHOCTH TOKA IPUBOIUT K
YBEJIMUCHUIO CTaI1 CKOIBKEHNS («slip») IpH CKONTbKEHUH B PEXKUME MPEPBIBUCTOIO CKOMIBKEHUsI («stick—slip»)
Y K CHIDKeHHIo Koadduimenta tpenus. [lonmydeHHbIe TaHHBIE MOTYT CIIY>KUTh OPUEHTHPOM IIPH MPOSKTUPOBA-
HHUH TOKOCHEMHBIX Y3JIOB TPEHHS JUIsl MOIIHBIX JJIEKTPUYECKHX JIBUTATENCH U TeHEeparopoB.

KiroueBble €10Ba: CKOJIB3ANIMN AIEKTPUUCSCKUN KOHTAKT, KOA((QUIUSHT TPEHHUS, dJICKTPUUECKas POBO-
JIUMOCTh KOHTaKTa, H3HOC, CJION IIepeHoca.
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Abstract

The aim of the work is to study the distribution of oxygen in the contact layer of steel 45 during pin-on-
ring dry friction against C235 steel under high-density electric current (> 100 A/cm?).

The formation of a transfer layer on the contact surface of the counterbody and the formation of a melt
on the contact surface of the transfer layer were shown by the electron microscopy method. The melt has
weak signs of adhesive interaction, which is an indicator of high melt viscosity. X-ray spectral microanalysis
of the contact surface of the transfer layer showed an oxygen content of 30 at. %, which serves as an indicator
of FeO formation. The oxygen concentration corresponded to a concentration of about 60 vol. % FeO. The
oxygen concentration in the cross-section of the transfer layer at a distance of 3 pm from the contact surface
was about 10 at. % that corresponds to about 20 vol. % FeO. The X-ray phase analysis method established
the predominance of FeO and a-Fe in the contact surface of the transfer layer of C45 steel, i. e. about 90 vol. %
FeO. These data indirectly prove the existence of a FeO concentration gradient directed into the depth of the
transfer layer and allow us to state that the melt consists of neutral atoms or ions of iron and oxygen.

An increase in the current density in the contact leads to an increase in the electrical conductivity of the
contact and to a decrease in the friction coefficient. This allows us to assume an increase in the amount of
melt in the contact space with an increase in the current density. An increase in the current density leads also
to an increase in the sliding stage (“slip””) during sliding in the stick—slip mode and to a decrease in the friction
coefficient. The obtained data can serve as a guideline in the design of current-collecting friction units for
powerful electric motors and generators.
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