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HccnenoBaHo cyxoe CKOJIbXKEHHE MOJICIbHBIX 00pa3ioB cranu CT3 mo cranu 45 moja BO3JAeiCTBUEM Tie-
PEMEHHOT0 TOKa IIOTHOCTHIO 10 120 A/cM? IO cXxeMe CONpSKEHHS «Pin-on-ring». M3ydeHsl BO3MOKHOCTH
YBEIMUEHHUS U3HOCOCTOMKOCTH MYTEM M3MEHEHMS OIHOI0 M3 T€OMETPUYECKUX MapaMeTpoB (BBICOTHI) 00-
pasma (pin) ¥ ucciemoBaHa TeMIepaTypa aepkareinss odpasla B pa3HbIX TOYKaX. BBIIO MOKa3aHo, 4TO 3Ta
TemmepaTypa MoxkeT npeBsimaTh 150 °C B 30He KperuieHus oopasua. Y BeTnueHue TeMIepaTyphl AeprKaTes
00pasla 1 HHTEHCUBHOCTD U3HAILIMBAHUS UMEJIN HEIMHEHHBIN XapaKTep B COOTBETCTBHHU C KPUBOM, ONHU3KOH
K 9KCIIOHEHTE TIPH YBEJIHYEHNH TUIOTHOCTH ToKa. CKONbXEHME IIPH IUIOTHOCTH Toka 6oiee 100 A/cm? mipo-
HCXOJIUIIO B YCIIOBUSIX KaTacTpoduueckoro n3Hammpanus. Habronanock o0pazoBaHue ciios IepeHoca To-
LIMHOM 0K0J10 20 MKM Ha IOBEPXHOCTH KOHTaKTa 00pa3noB. C MOMOILBIO PEHTTEHOBCKOTo (pa30BOr0 aHATU3a
OBUIO YCTaHOBIICHO, YTO CJIOH mepeHoca conepxut oosee 70 % FeO. Ananu3 moBepxHOCTEH N3HALIMBAHUS
[IO3BOJIMJ BBIIBUTh MEXAHHU3M Pa3pyIlEeHUsS KOHTAKTHBIX CJIOEB, KOTOPBII BRIPAXKaJCs B pa3/ieeHue HOMHU-
HaJILHOH TUIOIIAAN KOHTaKTa Ha JBa cekTopa. ['paHnia Mexxay ceKTopamu Obliia BIOJHE YETKAs U MEpIIeH-
IUKYJISIpHAs K HaIllpPaBJICHUIO CKONMBKeHUs. CeKTop, HallpaBJIeHHBIH HaBCTpeuy HaOeraroume KOHTaKTHOH
[IOBEPXHOCTH KOHTPTENA, UMEJI CIIe/bl aAre3HuH, IPONAaXUBAHUSA U T.II., KOTOPbIE OOBIUYHO IOSIBIISIOTCS MPU
CKOJIbKeHHH 0e3 Toka. J[pyroil cektop mMen mpu3Haku JIedopMaluy, aHaJOTHYHbIE JeQOpMaliy BI3KOH
KHUIKOCTH, a CIIeibl aare3nu He Ha0monanucs. Koadhuuent Tperns yMeHbIIANCs NpH YBETUIECHHH TIO0T-
HOCTH TOKa M HE M3MEHsUI CBOETO MOBEICHUS NPH IEPEXO0JI€ B PEXUM KaTaCTPOPHUUECKOTO W3HAIIMBAHMUA.
[IpencraBneHHbIe 3aKOHOMEPHOCTH HAOIIOJAIMCh HA KaYECTBEHHOM YPOBHE HE3aBHCHMO OT BBICOTHI 00pa3-
1oB. KonmuecTBeHHO pa3inyanich TOIBKO TeMIIepaTypbl HarpeBa aepskareist oopasua. Pesynprarsl paboTh
OyZAyT NOJE3HBI IPU CO3JaHUH PEATILHOTO y3/1a TPEHHUS, paOOTaIOIIEro B yCIOBUSAX CKOJIB3SIIEI0 TOKOChEMa
C BBICOKOM IIJIOTHOCTBIO TOKA.

KutoueBble c10Ba: CKOJB3SAMIMNA IEKTPOKOHTAKT, U3HOC, KOHTAKTHBIN CIIOH, BA3KOE IMIACTHYECKOE Teye-
HUe, pelaKkcalus HanpshKeHui, kodpuuuenT Tpenus.
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Abstract

Dry sliding of model samples of C235 steel against 45 steel under alternating current with a density of up
to 120 A/cm? using the pin-on-ring configuration was investigated. The possibilities of increasing wear re-
sistance by changing one of the geometric parameters (height) of the sample (pin) were studied and the tem-
perature of the sample holder at different points was investigated. It was shown that this temperature can
exceed 150 °C in the sample mounting zone. The increase in the temperature of the sample holder and the
wear intensity were nonlinear in accordance with a curve close to an exponential function with increasing
current density. Sliding at a current density higher than 100 A/cm?* occurred under conditions of catastrophic
wear. Formation of a transfer layer with a thickness of about 20 um was observed on the contact surface of
the samples. Using X-ray phase analysis, it was found that the transfer layer contains more than 70 % FeO.
The analysis of wear surfaces allowed to reveal the mechanism of contact layers deterioration, which was
presented as the division of the nominal contact area into two sectors. The boundary between the sectors was
quite clear and perpendicular to the sliding direction. The sector directed towards the oncoming contact sur-
face of the counterbody had traces of adhesion, plowing, etc., which usually appear during sliding without
current. The other sector had signs of deformation similar to the deformation of a viscous liquid. Traces of
adhesion were not observed here. The friction coefficient decreased with increasing current density and did
not change its behavior upon transition to the catastrophic wear mode. The presented regularities were ob-
served at a qualitative level regardless of the height of the samples. Only the heating temperatures of the
sample holder differed quantitatively. The results of the work will be useful in creating a real friction unit
operating in sliding current collection with a high current density.

Keywords: sliding electrical contact, wear, contact layer, viscous plastic flow, stress relaxation, friction co-
efficient.
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