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Paccmotpeno cyxoe ckonbxenue 00pa3ioB ctanu CT3 1o 3akaléHHOMY CTaJIbHOMY KOHTPTEITY IO 3J1eK-
TPHUYECKUM TOKOM TI0 cXeMe «Pin-on-ring». OGHapyKeHO, YTO MOBEPXHOCTHBIN CIION IIACTHYECKH Ae(op-
MHPOBAJICS IIPU CKOJILKEHUM C INIOTHOCTBIO TOKa Gosee 80 A/cM2 DTO MPHUBOAMIIO K 0OPa30BaHHIO TPH-
00c1104, TOJIIKMHA KOTOPOro AocTurana 20 MKM IpH yBeJIMYEHUH IIIOTHOCTH Toka 110 280 A/cM?, Koria Hauu-
HaJIOCh KaTacTpoduueckoe n3HamuBaHue. OTHOBPEMEHHO HaOI0AAJCs POCT CpEeAHEH TeMIepaTyphl KOH-
TaKTa, KOTOpasi OblIa HalieHa C OMOIIBIO MATH TEPMOIIap, PAaCIIOJIOKEHHBIX Ha OCH 00pasiia, a TakKe NpH-
MEHsIsl MeTOJT ”HPpaKpacHO! TepMorpadun. Y CTAHOBICHO, YTO CPETHSISI TEMIIEpaTypa KOHTAKTa CTallb/CTalb
ne npessimaeT 400 °C nos Bo3aelcTBUEM TOKa IIOTHOCTBIO 200—600 A/cm? B konTakTe. CKOIbKXEHUE MO
TOKOM IUIOTHOCTBIO MeHee 80 A/cM? He MPHBOAWIO K 3aMETHOM IUIACTHYECKOM e(OopMaluy MOBEPXHOCT-
HOTO CJI0s1, TPHOOCIION OTCYTCTBOBAJ M MU3HOC OBLT OJIM30K K HYJIO. BBIo MOKazaHo, 4To MtacTHyecKast Jie-
¢dopmanust TpHOOCIIOS MPUBOIMIA K 00Pa30BaHUIO JABYX CEKTOPOB Ha IMOBEPXHOCTH CKOJILKEHUsS 00pasia.
OnuH 13 CEeKTOPOB UMET IPU3HAKH Je(GopMaIiy 10 MEXaHU3MY BS3KOU KUAKOCTH 0€3 BUJMMBIX IPU3HAKOB
aaresun. Ha apyrom cekrope NoBEpXHOCTH TPEHHS ObUTM BUIHBI CIEIbI a/IN€3UN U INTACTHYECKOTO OTTECHE-
HUSI MUKPOHEPOBHOCTSIMH KOHTpTENa. B peskume kaTacTpopuyeckoro U3HAINIUBAHUS JIEKTPOIPOBOAHOCTh
KOHTaKTa yMeHbIIaJach, HO He JocTurana Hyis. Temneparypa koHTakTa He gocturana 400 °C. HeBozmoxk-
HOCTb 3aMETHOT'0 YBEJIIMYEHUS TEMIIEPATyphbl KOHTAKTa CBS3aHa C CHIIbHBIM TETJIOOTBOIOM 32 CUET BHICOKON
HMHTCHCUBHOCTH HU3HAIIIMBAaHWA. CI[eJIaHO MMPEAIIOJIOKCHUE, YTO 3aJaHUC BHCUIHETO BO3II€I71CTBPI$[ (BBICOKI/Ie
TeMIIepaTypa OKpy>Karolien cpebl, JaBlIeHue, INIOTHOCTh TOKA U T.11.), IPUBOJALIETO K YBETUUYEHUIO TEMIIe-
paryps! koHTakTa 10 350—400 °C BbI30BET KaTacTpodruiuecKoe H3HAIINBAHUE CTAIN MU APYTUX METAJLIOB.
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XKHUJIKOCTb, CKOJIB3SALINNA 3JIEKTPUUIECKUI KOHTAKT.
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Dry sliding of AISI 1020 steel samples against a hardened steel counterbody under electric current was
carried out according to the “pin-on-ring” scheme. It was found that the surface layer was plastically deformed
in sliding with a current density of higher 80 A/cm?. This led to the formation of a tribolayer, a thickness of
the tribolayer reached 20 pum as the current density increased to 280 A/cm?, when catastrophic wear began.
At the same time, an increase in the average contact temperature was observed, which was found by using
five thermocouples, placed on the sample axis, as well as using the infrared thermography method. It was
established that the average steel/steel contact temperature does not exceed 400 °C under the current of den-
sity of 200600 A/cm? in the contact. Sliding under a current of density lower 80 A/cm? did not lead to
noticeable plastic deformation of the surface layer, the tribolayer was absent and the wear was close to zero.
It was shown that the plastic deformation of the tribolayer led to the formation of two sectors on the sliding
surface of the AISI 1020 steel sample. One of the sectors showed signs of deformation according to the
viscous fluid mechanism without visible signs of adhesion. Traces of adhesion and plastic displacement by
asperities of the counterbody were visible on another sector of the friction surface. The electrical conductivity
of the contact decreased but did not reach zero in the mode of catastrophic wear. The contact temperature did
not reach 400 °C. The impossibility of a noticeable increase in the contact temperature is associated with a
strong heat removal due to the high wear intensity. Therefore, it can be assumed that setting of external impact
(high ambient temperature, pressure, current density, etc.), leading to an increase in the contact temperature
to 350—400 °C, will necessarily cause catastrophic wear of steel or other metals.

Keywords: average contact temperature, infrared thermography, tribolayer, viscous liquid, sliding electric
contact.
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