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Uccnedosanu ocobennocmu 06pazosanusi yacmuy UsHOCA, CEA3AHHbIE CO CMPYKMYPHbIMU
UBMEHEHUSMU BONU3U NOBEPXHOCMU KAMAHUSL JHCENe3HOOOPOICHBIX KONEC 8 Npoyecce IKCHIYd-
mayuu. Tloxazana noKanuzayus uU3HOCA 6 30He bIKPYICKU, UMO NPU8OOUm K noopesy epedHeil.
Yemanoenenvl ocnosnvle ucmounuku u @3aumHoe GausHuUe pA3HbLIX (aKmopos Ha obpazosamue
yacmuy U3HOCA, 4MoO NO360J5€m HPOSHO3UPOBAMb XAPAKMEP UZHOCA NOBEPXHOCMU KAMAHUS
2HCENEZHOOOPOACHBIX KOJIEC NPU PATUUHBIX YCIOBUSX IKCHILYAMAYUU.

Knrwoueswle cnosa: xenesHogo0poKHOE KOJIECO, H3HOC, IIOBEPXHOCTh KaTaHUS

BBEOEHUE

Ha xene3HoopokHOe KOJIECO IEMCTBYET CIOXKHBIA KOMIUIEKC BEPTUKAJIBHBIX U
OOKOBBIX Harpy30K OT TSTOBBIX, HAMPABJISIOMIMX U OOKOBBIX CHJI, 3HAUUTEIHHYIO
9acTh KOTOPBIX COCTABIISIIOT MHEPLUUOHHBIE CHIIBI OT HEOOpEeCCOpeHHBIX neTaneit [1].
[Tpu skcrmtyatanud KOJECO HAXOJUTCS B CJIOXHOM HaIpPsSHKEHHOM COCTOSTHUM,
ONpENeIIEMOM  CHCTEMOM  KOHTAKTHBIX, JMHAMHUYECKHX M  IMKINYECKUX
HanpspkeHui. J[nHaMuYeckue HanpsHKEHUS] BOSHUKAIOT OT JaBJICHHsI KoJieca P ero
KayeHUU TI0 PeJIbCy, HAarpy3Kd NpH yAapax O CTBHIKU penbcoB M 1p. KoHTakTHBIE
HaTpsDKEHHUsT 00YCIIOBIICHBI B3aMMOJICHCTBHEM KOJIeca C PEIbCOM M TOPMO3HBIMHU
KOJIOJIKaMH, KOTJla BO3HUKAIOT KacaTelbHbIE HAINPSHKCHUS U HAIMPSHKEHUS OT Teria
TPEHUS TPU TOPMOKEHUH. TeIuIoBbIe HANPSKEHUS, IEHCTBYIOIINE B 000/1€ U JNCKE,
SBIISIOTCS IUKIMYECKUMH. Bce 3T HampsbKeHHMs BBI3BIBAIOT B KOJECe YHpPYyro-
TUTACTUYECKUE W TEIJIOBBIE SIBJICHHS, CIIOCOOCTBYIOT YCTaJOCTHBIM IIpOIECCaM B
o0oze U IuCKe, MojApe3y TpedHs U pa3pylIeHHI0 TOBEPXHOCTH KaTaHUs. B korece
OpU  DKCIUTyaTallil  BO3HUKAIOT pa3IMYHOTO poJa TOBPEKACHUS: H3HOC
MOBEPXHOCTU KaTaHUs (M3MEHEeHHe Npoduiasl MOBEpXHOCTH 00042 MO KPYyTry
KaTaHus), JePEeKThl TEIJIOBOrO BO3ACUCTBUS (TOJ3YHBI HaBapbl, TOPMO3HBIC
BBIIIEPOMHBI, TEPMUYECKHE TPEIIUHBI), YCTAJOCTHOE BBIKpAIIMBaHUE, XPYIKUE
TPELIHHBI.

KoMruiekcHbIl MOAX0A K MEXaHU3MY W3HAIIMBAHUS KEJIE3HOJIOPOKHBIX KOJIEC
BKJIIOYAET HE TOJBKO H3yYEHHE CTPYKTYpHBIX M3MEHEHHUH, MPOUCXOIAIINX B
MOBEPXHOCTHBIX CJIOAX 0007beB [2—4], HO TaKkKe aHaJIM3 4YacTUI[ H3HOCA U
YCTaHOBJICHHE MEXaHM3Ma UX oOpazoBaHus. MHoroobOpasue yciaoBuil pabOTHI map
TPEHUS TIO3BOJISIET YTBEPKAATh, YTO OOIIMM ITOJIX0JIOM MOXKET OBITh TIPEACTaBICHNE
00 yCTaJOCTHOW MNpHpOJIe pa3pylIeHUs IMOBEPXHOCTHBIX cioeB [5]. MHrepec k
M3YYEHUIO0 MEXaHW3Ma M3HOCA CBSI3aH HE TOJBKO C HEOOXOAWMOCTHIO COKPAIICHUS
CBS3aHHBIX C HM3HOCOM IIOTEPb, HO U C pa3paboTkoil 3¢ (HEeKTUBHBIX METOJOB
MIPOTHO3UPOBAHMS JIOJITOBEYHOCTH KOJiec, oOecreueHueM HaJeKHOCTU UX PabOTHI,
OCOOCHHO B DKCTpEMaJbHBIX YCIOBUSAX. MeXxaHH3M H3HOCAa MOBEPXHOCTH KaTaHUS
MIPEJCTABISET COBOKYITHOCTh MEXAaHMUYECKUX, TEIUIOPHU3MUECKUX M XUMHUYECKUX
SBJICHMHA W CBs3aH ¢ 0Opa30BaHMEM YACTHI[I M3HOCA M MHUKPOTPEUIMH B MeECTax
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II. PESYNBTATU HAYKOBWX OOCHIIKEHDb

WHTEHCUBHOM TUIACTHYECKON JiehopMaIy U B ydacTKax «Oesoro cios», BOIM3H YacTHI
HEMETAUTMYECKUX BKIIFOYEHUI U ITPOYKTOB KOPpO3UH cTanu [2, 3].

Lensto HacTosimielr pa®oOThI OBUIO W3yYEHHWE MEXaHW3MOB OOpa30BaHMS YACTHIL
M3HOCA HA TOBEPXHOCTHU KaTaHUs JKEeJIE3HOJOPOKHBIX KOJIEC B IMPOIIECCE HKCILTyaTAIHH.

MATEPWATIbI U METOOUKN NCCNEOQOBAHUN

bbin uccnenoBaH MexaHU3M M3HOCA JKEJIE3HOJOPOKHBIX KOJEC U3 CTaIM MApKHU
R7, mpopaboTaBmmx OKOJIIO 5 JI€T IMOJ MAaCCAXKHUPCKHM COCTAaBOM M CHATHIX C
JKCIUTyaTalliu M0 MpeAebHOMY M3HOCY 000/1beB. V3 HUX BBIpE3aiy MOMEpPEYHbBIE
TEMILJIETHI U B 9TOM CEYCHUH M3yYalld XapaKTep MX CTPYKTYPHI MO HMIUPHUHE 000/1a.
UccnenoBanuss mnpoBoauin wmertamuiorpapudeckum («Neophot-21»), peHTreHo-
ctpykrypHbiM (JJPOH 2,0) u snexrponHomukpockonuueckum (JSM-35) merogamu.

PE3YNbTATbI NCCITIEQOBAHUNA N UX OBCYXXOAEHUE

[Ipu BH3yalbHOM OCMOTpPE KOJEC C CHJIbHO HW3HOIIEHHBIM O0O0JOM Ha
MOBEPXHOCTU KaTaHMsI OOHapyX eHbl Takue Ae(EeKThl, KaK IMOJI3YyH, HAaBOJIAKUBAaHUE
MeTajlla, OTCIOCHMs, HAIUIBIB METajlyla C IOBEPXHOCTH KaTaHUS Ha HAPYKHYIO
OO0KOBYIO IpaHb 000/1a, YCTaIOCTHO-KOPPO3UOHHBIA U3HOC. B pe3ynbraTe HaruipBa
MIPOU30IILIO0 UCKAXKEHUE MPOUIIs MOBEPXHOCTH KaTaHUA B IIpoIecce dKCIUTyaTaluu
(puc. 1, a). Ot momsyHa B TIyOMHHBIE CIIOM 000712 PacXOJATCSI MHOTOYHCIICHHbIE
TPELMHBI, COMPOBOKIAAIOIINECS 30HAMU CMATUS META/lIA, a TAKKE KOPPO3UOHHBIM
pazpenanueM crtaaud. OueBUIHO, MAKCUMAJIbHBIM H3HOC IIOBEPXHOCTH KaTaHUs
MIPOUCXOJUT B 30HAX BBIKPY>KKH U HaIUIbIBA.

MuxkpocTtpykrypa  0001be€B  KojleC ~ BOJIM3M ~ IOBEPXHOCTH  KaTaHMs
XapaKTepU3yeTCsl HAIMYUEM 30HbI J1e(OpPMHUPOBAHHBIX 3€pEH M yYaCTKOB «Oeoro
ciosi» (puc. 1, 6, B) [2—4]. IlosBneHue 30HbI 1e(OPMUPOBAHHBIX 3€PEH CBA3AHO CO
CMSTHEM METaJUla OT JaBJIEHUS B KOHTakTe ¢ peibcoM. [lmacTuueckue caBuru B
TOHKOM TIOBEPXHOCTHOM CJIO€ NPOM3OLUIM B YCIOBUSX OTHOCHUTEIBHO BBICOKHX
JABIICHUN W LUKIMYECKA M3MEHSAIOUIEHCS TEMIIepaTypbl. XapakTep MHKpPO-
CTPYKTYpPbI CBUJIETEIBCTBYET O HEOJHOPOAHOM MPOTEKAHUH IJIacTU4YeCKol nedop-
MaIiM 0 CEYEHHI0 000/1a, YTO CBS3aHO C HEOJHOPOIHBIM pacIperesieHHeM KOH-
TAKTHBIX HaIPSYKEHUI: U3BECTHO, YTO B 30HE BBIKPY)KKH OHU BBIILE, YEM B CEPEIUHE
MOBEPXHOCTU KaTaHus [2—4].

Puc. 1. MakpocTpyKTypa Kojieca ¢ U3HOIICHHBIM 00010M () U 30HBI
CTPYKTYPHBIX N3MEHEHUH BOJIM3M MTOBEepXHOCTH KaTauus (0, B —x 200)

3HaueHMsl BEJIMYMH CTENICHU BBITIHYTOCTHU 3€peH €, TITyOUHBI 30HBI ITACTUYECKUX
CIBUTOB h M TUIOTHOCTH TUCTIOKAIMA P, B Pa3HBIX y4acTKaxX MOBEPXHOCTU KaTaHUS
koseca 1 mpuBeneHsl B Tabi. 1. IiryOuHa 30HbI 1e()OpMUPOBAHHBIX 3€PEH IO IIUPUHE
obona HeonuHakoBa. Hambonee riryGoko miacTuueckas Jgedopmariust pacrpocTpa-
HUJIACh B MECTE BBIKPY>KKH I'PEOHs U 30HE HaIUIbIBA y Kpas 00o1a. CTeneHb BBITAHY-
TOCTH 3€PEeH MO3BOJIAET CYIUTh O CTENEHH JIe(OpPMAIMU CTAIU B IOBEPXHOCTHOM CJIO€
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o0ofa. XapakTep U3MEHEHUSI MUKPOTBEpAOCTH aHanornyeH. [noTHoCTh qucnokanui,
OIpeieTIeHHast PEHTTeHOCTPYKTYPHBIM METOJIOM, TaKXKe HE OJMHAKOBA B PA3IMYHBIX
MecTax MOBEpPXHOCTU KaTaHus (Tabn. 1). YuacTku «Oenoro ciosp» MpelCTaBisIOT
co00i OecCTpYKTYpHBIH MapTEHCUT, XPYNKYH CTPYKTYPHYIO COCTaBISIOIIYIO,
BBIKPAIIIMBAIONIYIOCS B TIporecce paboTel Koseca. [losBisercs «Oemblid CIoi»
BCJIEJICTBHE HAarpeBa TOHKOTO MOBEPXHOCTHOIO CJIOSl OT Teljla TOPMOXKEHHUS 0
TEMIEPATYPbI BbIllIE A3 U MOCIEAYIOIIEr0 PE3KOro OXJIAXACHUS 110CIE OTKIIOUEHUS
TOPMO3HBIX K010/10K. [IIupuna «bemoro cios» cocrabisget 20—40 MKM.

Tabauya 1
3HaYeHHs] MAPAMETPOB MHUKPOCTPYKTYPHI €, h H p| pa3HbIX y4aCTKOB
MOBEPXHOCTH KATAHUS

Tapametp MecTto 3amepa no mupuHe 06012
BBIKPY:KKa cepeauHa HaIlIbIB
€, % 65...75 22...25 90
h, MKM 300 60 600
pL, cM” 9,22.10" 3,732-10° 9,60-10"

Bronp Bcell MOBEPXHOCTH KaTaHWS BCTPEYAIOTCS MUKPOTPEUIMHBI U pac-
CIIOEHUS, TPUBOASAIINE K (POPMUPOBAHUIO M OTCIOCHHUIO YaCTHUI[ U3HOCA, a TaKxkKe
XPYNKOMY pa3pyIIEHUIO B 30HE BBIKPY)KKH, YTO HA MPAKTUKE BHI3BIBAET MACCOBBIC
nojpe3bl TpedHeil konec. OOpa3zoBaHKe YaCTHIl U3HOCA UMEET pa3Hble NPUYMHBIL, a
(bopma yacTuIl H3HOCA 3aBUCUT OT YCIIOBUI UX 00pa30BaHUsI.

OpHolt W3 TINaBHBIX MNPUYUH (QOPMHUPOBAHUS YACTUIl H3HOCA SBISETCS
MPOTEKaHHUE TIACTUYECKUX CIBUTOB C JIOBOJBHO OOJIBIION CTENEHbIO JedopMaluy,
KOTOpasi MMeeT HEOJHOpOAHbIH xapakrtep [2—4]. Ha rpanumax 30H ¢ pasHOil
CTENEHBI0 JeQOopMalnu, a TaKKe B YYacTKaX HHTEHCHUBHOHW W TypOyJIEHTHOMH
nedopmaluu BOZHUKAIOT MUKPOTPEIINHBI (PHC. 2, a), OTCIOCHHUS, YACTHUIIBI U3HOCA
(puc. 2,6). B 30He BBIKPYKKHM BO3HMKAE€T MHOXXECTBO YacTHUI[ M3HOCA, 4TO
CBUJICTEIILCTBYET O 3HAYMTENBHOM JIOKamM3aluu AeGopManuil W TPUBOAUT K
nojipe3y rpedHs. YacTuipl n3HOCa, BO3HUKIINE BCIIECICTBUE PAa3BUTUSI MHTEHCUBHON
miacTUYecKoil nedopManu BOJIM3HM MOBEPXHOCTU KaTaHUs, MPEACTABISAIOT co00i
YelyiKd WM MJIACTUHBI pa3sHON TonumuHbl. OHM XapaKTepHBl IJIs HOPMAalTbHBIX
ycnoBuil u3Hoca [5]. CormacHo Teopud HM3HOCA «OTCIauBaHUEM» [6], MPU TpEeHUU
MaKCHMaJlbHasl IUIOTHOCTh JIMCIIOKALIN BO3HMKAET HEMOCPEACTBEHHO HE Ha MOBEpPX-
HOCTH, 2 Ha HEKOTOPOW TIyOMHE, TJIe U MOSBIAIOTCS MPOTSHKEHHBIE MUKPOTPEIINHBI
(puc. 2, B), pacTymme A0 KpPUTHYECKOro pasMmepa B pe3yibTaTe IJIaCTUYECKOrO
TedeHus ctaiu (puc. 2,r). IIpu 3TOM B 30HE MEXAy TPEUIMHAMH U MOBEPXHOCTHIO
KaTaHMsl JIOKAIU3YeTCs TIAaCTUYECKOe TEUEHUE CTalld U 00pa3yroTcs YacTHLIbl B BHJIE
Yelryek, KoTopble orciauBarorcs. OOpa3oBaHue YelryeK M3HOCA MPOUCXOAUT ITyTeM
BSI3KOTO OTCJIOEHHUSI MeTalljla MPHU CIUSHUU 3TUX MUKPOTPELIUH U COMPOBOXKIAETCS
IUTACTUYECKUM TEUEHHUEM CTaId BOJIM3U MOBEPXHOCTH KaTaHUs KoJjeca.

JlaHHbIE 1O OINpPENETICHUIO IUIOTHOCTH IUCIIOKALMNA Ha MOBEPXHOCTHU KaTaHUS,
npuBeJeHHble B paborax [2—4], CBHICTEIbCTBYIOT O pPAa3BUTUHM HHTEHCHUBHOMN
negopmanuu B Tmpolecce dKCIUTyaTalud Kojiec. Ha moBepXHOCTH KaTaHUS IUIOT-
HOCTH JUCJIOKALIMHA COCTaBIIsLIa 10" ...10" em™ Opnako Ha riryoune 100...200 MmxMm
OT TIOBEPXHOCTH KaTaHUS BEJIMYMHA IUIOTHOCTH JHCIOKAUWK Oblla MPUMEPHO B
2...3 pa3a BblllIe, YeM HEMOCPEICTBEHHO Ha MOBEPXHOCTH KaTaHUs. Takoe pazinune
B TUIOTHOCTH JUCIIOKAIIMK CBS3aHO C BBIXOAOM IPH IUIACTUYECKON nedopmanuu
JIBUKYLIUXCS TUCIOKAalMA Ha CBOOOAHYIO MOBepxHOCTb. Kpome Toro, m3BecreH
(haKT «IKpaHUPYIOIIEro» BIUSHUS BHEIIHEH MOBEPXHOCTH (B HAIleM cCiydae —
MOBEPXHOCTH KaTaHUs KoJieca) Ha JIBUKYLIUECs TUCIOKaluu [6].
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Puc. 2. YacTuibl u3Hoca BOJIM3HM MOBEPXHOCTH KaTaHUSI B 30HE MHTEHCUBHOMN
actTudeckoit nepopmanum; a —x100, 6 — r —x200

beun onpeneneHsl HanpsyKEHUS TPEHUS Ul 4YacTHUL M3HOCA OIPEINEICHHON
TOJIIMHBI BOJIM3M ToBepxHOocTU Katanus [7]. Ilpu mmactuueckoit nedopmanuu
BOJMM3M MOBEPXHOCTH KaTaHMsA Ha JABIJKYLIUECS IUCIOKAllMKM JeHCTBYeT, Tak
Ha3bIBAEMOE IOJISIPU3ALUOHHOE HANPSKEHUE O

oi=G.b/4n (1-v) (1)
rae G — Moaynb caBHUra KoJjieCHOHM cranu, b — Bektop broprepca gucnokamuii, v —
kodpuuuent [layccona konecHol cTasu.

OTON cuie NPOTUBOCTOSAT HANpsKEHWE TPEHHS Oy W HM3MEHEHHE IOBEpX-
HOCTHOM »HEpPIuu, KOrAa IUCIOKAallMM MepeMellarTcss oT mnosepxHoctu. llpu-
paBHuBas ypaBHeHue (1) K cuwiaM TpeHHMs, IOJlydaeM DELIECHUE YpaBHEHHS s
TOJIIIMHBI YACTHUIIBI U3HOCA Ay

a,=G.b/4n (1-v) oy (2)

Hanpsokenue TpeHUs: BOJIM3M MOBEPXHOCTH KaTaHUS MOXHO HPUOTU3UTEIHHO

BBIPA3UTh CIEAYIOLUIMM 00pa3oM:

op~Ge'c ‘ (3)
rZie € — CTeNneHb AedopManuu cTanu, ¢ — KOHIEHTPALUs IPUMECHbIX aToMOB, G —
MOZYJIb CIBATA KOJIECHOW CTaJIH.

PaccmarpuBasi 0COOEHHOCTH Pa3BUTHUS IUIACTHUECKOW JedopMaly KOJIECHOM
CTaJi BOJIM3M MOBEPXHOCTU KaTaHUs KoJieca, CIEAyeT YUYUThIBATh B3aUMO/JIEICTBHE
9TOW TMOBEPXHOCTH C OKpYyXkKarouieil atmocdepoil, mpuBoasiieii k o0pa3oBaHUIO
KOPPO3HOHHBIX MOBPEKICHUIN. MI3BECTHO, YTO HAYaIbHBIN 3Tall KOPPO3UHU BKIKOYAET
aacopOLMI0 aTOMOB D3JIEMEHTOB U3 OKpYXKAloOIIe BIaKHON Cpeabl, YTO MOXKET
BBI3BIBaTh J(P(PEKT aacoOpOIMOHHOTO OOJIErYeHHs IUIACTHYECKON aedopmanuu
BONMM3M moBepXHOCTH Katanus koseca (ddpdexr II.A. Pebunnepa) [8]. SABnenue
IUIACTU(HUIMPOBAHUS TOBEPXHOCTHBIX CIIOEB OOBSACHSIOT BIMSHUEM H3MEHEHUS
MOBEPXHOCTHOM SHEPrUM Ha TOBeAeHUE JedOopMUPYEMOro TBEpAOro Teja
(CHMXKEHHEM MOBEPXHOCTHOI'O MOTEHIIUAILHOTO Oapbepa, OKa3bIBAIOLIETO BIIMSHUE
Ha MOBEJICHUE JUCIIOKALMI B PUIIOBEPXHOCTHOM CJI0€ Ae(POPMUPYEMOrO METAILIA),
a TakKe YMEHBIICHHEeM CHUJI TPeHUs U Tpenesa TekydecTu cranu [8]. [lo-Buaumomy,
acTU(pUIMPOBAHUE TMOBEPXHOCTHOCTH KaTaHMUS CIIOCOOCTBYET Ha HaudalbHBIX
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JTanax HKCIUTyaTalllH >KeJIe3HOIOPOKHOTO Kojieca CriIaKMBaHHUIO IIEPOXOBATOCTEH
Ha TIOBEPXHOCTSIX KaTaHUsS KoJieca U pefbca, AOMyCTUMOMY W3MEHEHHUIO0 TPOQUIIst
MMOBEPXHOCTH KaTaHUs KOJIeCa, YTO YCKOPSET, TaK HA3bIBAEMBIA IMOJIE3HBIH HM3HOC,
HEOOXOIUMBIN A1 YCKOPEHHs Ipoliecca MpupadaThIBAEMOCTH B CHUCTEME KOJEecOo-
pensc. Janee mis oOpa3oBaHHs TMOBEPXHOCTHBIX Je(EKTOB (WYACTHI] H3HOCA)
HE0OXO0IMMO JTOCTHKEHHUE TIPEIETHbHOTO COCTOSHUS Ae(OPMAIIMOHHOTO YIIPOUYHEHUS
CTaJld, W JTOT 3Tanm JedOopMalii yCKOPSETCS TOJ JACHCTBHEM IOBEPXHOCTHO-
akTuBHOM cpenbl [8]. [Ipu oOpa3oBaHMM M OTCIOCHUH YACTHI] U3HOCA TOSBIISIOTCS
HOBBIC «CBEKHE» ITOBEPXHOCTH PAa3BUBAMOIINXCS TPEIIMH, HA HUX IMPOUCXOIUT
aacopOuus aKTHBHBIX DJJEMEHTOB OKpY’Kalolllel BiIakHOM cpensl. Takoe
a7copOLIMOHHOE MPOHUKHOBEHUE TOBEPXHOCTHO-AaKTUBHBIX KOMIIOHEHTOB BHYTpb
TPEUIMH MPOUCXOIUT C JIOCTATOYHO BBICOKMMH CKOPOCTSIMU [8], 4TO MPUBOAMUT K
CHIDKCHUIO TIOBEPXHOCTHOM YHEPTHH TPEIIUH (a 3HAYUT, U pabOTHI X 00pa30BaHU)
u obneryaer TeM caMmbIM JalbHElIee MX pa3BUTHE B Ipollecce IIaCTHYECKOi
nedopmaruu cranu. Kpome Toro, B pesyibTare ajcopOLMOHHBIX MPOIECCOB Ha
MMOBEPXHOCTU YACTHUIl M3HOCA PAa3BUBACTCS KOPPO3HS CTAJH, TIOITOMY Ha HUX HEPE.I-
KO BHJIHBI IPOAYKTHI OKUCIEHUS. VI3BECTHO, YTO BIa)KHAs Cpe/ia MPOHUKAET BHYTPh
00pa30BaBIIKMXCS TPEUIUH TIOJ] BIMSHUEM KAIWLIIPHOTO JABJICHHUS C JOCTATOYHO
BBICOKOH CKOpPOCTBIO. TepmoanHamMudeckas Hen30eKHOCTh Mpollecca MPOHUKAHUS
MMOBEPXHOCTHO-aKTHBHBIX BEIIECTB B TPEHIMHBI OOBSICHSICTCS TTOHIKEHUEM TTOBEPX-
HOCTHOHM SHEPrUM BHYTPU TPEUIMHBI MOJ BIMsHHEM ajcopouuu. Takum obGpaszom,
BJIQXKHAsl OKpY’Karolllas Cpela, CcoAeprkamiasi K TOMYy JK€ pa3jMuYHble CMa3KH,
3arpsi3HEHUs] U T. 1., OKa3bIBA€T OTPUIATENIFHOE BIUSHUE HA YCTAJOCTHYIO MPOY-
HOCTh TMOBEPXHOCTH KaTaHUs KoJjieca Ojarojaps aacopOIHMOHHOMY M KOPPO3HUOH-
HOMY 3 deKTam.

CornacHo HaHHBIM paboOTHI [6], YacTUIBI W3HOCA, MpPEICTaBISAIONIHEe CO00it
YelyiKyd WIM MJIACTHHBI Pa3HOW TOJIIMHBI, 00pa3yloTcs MpU PaBHOMEPHOM pac-
MpeieJICHHH AUCIOKAIMI M0 TOJIIMHE 3TUX yacTuil-yenryek. [locie oOpa3oBaHus
ATHX 4YelNTyeoOpa3HbIX YaCTHI[ HEKOTOPbIE W3 HUX TONAJal0T MEXIy IBYMS
CKOJIB3SIIIMMH TIOBEPXHOCTSIMU KOJIeca M peibca, B Pe3ysibTaTe OHH MOTYT OBIThH
oOKaTaHbl C W3MEHEHHEM (OPMblI WIM pa3pylIE€Hbl, JUOO OCTATbCS IMPEKHETO
pasMepa 1 «IUI0CKOi» (HOpMEI.

W3HOC MOoBEpXHOCTH KaTaHMs KOJIECA, CONPOBOKIAAIOIIMNICA pa3BUTHEM aHTEH-
CUBHOW TUTACTHYECKOW nedopmariuu, MPOUCXOTUT TOCIOWHO W KaXKIbIH CIIOH
COCTOMT M3 OOJIBIIOTO YKCiIa YellyeK — 4acTull u3Hoca. VX konndyecTBo N B KaxJ10M
CJI0€ IPOMOPIMOHATIBHO YUCITYy MUKPOTPEIINH, 00pa30BaBIIUXCS MPHU MIIACTUYECKOM
nedopmarmu. CKOpPOCTh CIAUSHUSL MUKPOTPEIIMH M KPUTHYECKash CTENeHb
nedopmaruu, HeoOXOoaUMBIE 11T 00pa30BaHMs CBOOOJHBIX YACTHUI] U3HOCA, 3aBUCST
OT TIyOMHBI 30HBI IUTACTUYECKOW JaedopMamuu ¢ MAKCUMAIBHON TUIOTHOCTBHIO
nuciokanui. OmnpeneneHsl OOMUH M3HOC TMOBEPXHOCTH KAaTaHWS TPU Pa3BUTUU
MJIaCTUYECKO Aedopmaliiy, pa3Mepsl U YPOBEHb IIEPOXOBATOCTH YAacTHUIl M3HOCA,
CKOpPOCTh M3HOCAa NOBEpXHOCTHM KaTaHus [7]. Od4eBHIHO, CKOpPOCTh H3HOCA
YMEHBILIAETCs, KOI/Ia CHW)KAETCS MHTEHCUBHOCTH IUIACTHUECKON nedopmanuu B
MMOBEPXHOCTHOM CJI0€ 000/1a KoJeca.

BtopbiM UCTOYHMKOM 00pa30BaHMS YACTHIl M3HOCA HA TMOBEPXHOCTH KaTaHHS
KoJieca SIBIISIETCS, TaK Ha3bIBAGMBIN «OEINbIi CIOW», KOTOPBIM 00JagaeT MOBBI-
MIEHHON XPYNKOCThIO [2—4]. BOmu3u y4acTkoB «0e€ioro cios» oOHapyKHBAeTCs
Jokanu3anus aedopManuy MOBEPXHOCTHOTO CIosi 000/1a KOJieca, 4TO CIIOCOOCTBYET
KOHIEHTPALUU HaNpsHKEHUI M BBIKpAIIMBAHHUIO «Oesioro cios». YacTuipl n3HOCa
HMMEIOT BHJI OCKOJIKOB C OCTPBIMH KpasiMH HempaBuibHOU (opmbl (puc. 3, a). O
OOBIYHO BO3HHMKAIOT TNPH OYCHHb BBICOKHX JABJICHUAX M WX IMOSBICHHE MOXKHO
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CBS3aTh C 00pa30BaHUEM B IMOBEPXHOCTHBIX CIOSX 000bEB MEJIKHUX YCTaJIOCTHBIX
TpeluH [5].

Crnenyer OTMETHUTBH, YTO MOJ XPYNKHM «O€IbIM CIIOEM» CTallb IUIACTUYECKU
nedhopMUpPYETCs U Ha TPAHUIIE ITUX CTPYKTYPHBIX COCTABISIONUINX BOSHUKAIOT CHIIBI
OTTaJIKUBAHUS, ACHCTBYIOIIME Ha JBIXKYIIHUECS JUCIOKaluu [5]. DT0 MOXker
MPUBECTH K TMOSBICHUIO MUKPOTPEUIMH KaK BAOJb TPAHULBI «OENbId CIONH» —
neGopMHUpoOBaHHas CTPYKTypa CTalld, TaK ¥ Ha HEKOTOPOM pACCTOSIHMM OT HEe,
AQHAJIOTUYHBIX MPUBEJICHHBIM Ha PUC. 2, B ¥ MapaluIeIbHbIX MOBEPXHOCTH KAaTaHHS
kozeca (puc. 3, 6). s Tpanchopmanuy TakMX MUKPOTPEUIMH B YaCTHIIBI M3HOCA
CIIpaBE/UIMBBI PACCYKJICHHUSI, TPUBEICHHBIC BBIIIIC.

Puc. 3. Yactuupl u3Hoca (2) 1 BhIKpanuBanue «oemnoro cios» (0); x1000

Tperbell npuunHON 00pa30BaHUs YAaCTUI U3HOCA SIBIISIFOTCS HEMETANINYECKUE
BKJIFOYEHHS, KOTOPbIE HMMEIOT METaJUIypruyeckoe HPOMCXOXKAECHUE M SIBIISIOTCS
KOHIIGHTpAaToOpaMH HamnpsbkeHud u aedopmaruii B xonmecHoit cranu [8]. OOGpa-
30BaHHIO TPEIIMH M YacCTHUI] M3HOCA TaK)Xe CIIOCOOCTBYET OKHUCIEHHE M KOpPpO-
3MOHHOE pa3pyLICHHE MOBEPXHOCTU KaTaHUs, MPUYEM 3TU MPOLECCH MPUBOAAT K
(OPMHUPOBAHUIO HEMOCPEJCTBEHHO Ha MOBEPXHOCTH KAaTaHUs IpyObIX BKIHOYEHUI
CIIOXKHBIX OKCHUIOB. Hanuume BKIIOYEHMH U NPOAYKTOB KOPPO3UM CYIECTBEHHO
MOBBIIIAET CKOPOCTh OOpa30BaHHUS MHUKPOTPEIIMH M HUX OOBEIUHEHMS, 4YTO
yBEJIMYHMBAaET MHTEHCUBHOCTb N3HOCA (YCTaJIOCTHOIO U NPH TpeHun) [8].

AHanu3 MUKPOCTPYKTYPbI KOJIECHOM cTanu BOJIM3U MOBEPXHOCTH KaTaHUs KOJIEeC
MoKa3aJl, YTO HEMETAJUINYECKUE BKIIIOYEHUS U MPOJYKThI KOPPO3UH KOJIECHOM cTaln
CIOCOOCTBYIOT HEOJHOPOIHOMY DPA3BUTHIO JIehOpMalliu, TOSBICHUIO 30H TypOy-
JIGHTHOTO TeueHus (puc. 4, a) U crmocoOCTBYIOT 00Opa30BaHMIO 30H C TOBBIMICHHON
cTeneHbto aedopmanuu. [loBeaeHre HeMeTaNIMYECKUX BKIIIOUEHUH, HAXOASIIUXCS
BOJIN3U MOBEPXHOCTH KaTaHUs, O] BIUSIHUEM ACHCTBYIOIUX HANPSKECHUN 3aBUCUT
oT ux tuna. OHU TUIACTUYHBI (CyIb(GUABI), TUO0 HE MOABEPKEHBI IIACTUUYECKOMY
(hopMou3zMeHeHuIo (OKCHU/IbI, CUIIMKAThI, KapOOHUTPHUABI TUTaHA). Hemeraminueckoe
BKJIIOUEHHUE, HaxoJsIleecss BOJIM3M IMOBEPXHOCTH KaTaHUS Koyieca, HAXOJUTCS B
CIIO)KHOM HAamNpsOKEHHOM COCTOSIHUHM, OIpPENEIsieMOM CHUCTEMOW KOHTAKTHBIX,
JUHAMHMYECKUX U LUKINYECKUX HanpsbkeHuil. Bo3HuKaromumii B mpouecce KCIya-
TalMU KoJieca TPaJUeHT TeMIlepaTyp BOJIM3M NOBEPXHOCTU KAaTaHUS MPUBOAUT K
HEOJHOPOJAHOMY paclpesielieHnto JedopMaluii B CTaJbHOM MaTpule U CHI,
JIEUCTBYIOIIUX HA BKIFOUCHUE.

B ycnoBusiX BBICOKMX HaBIEHMM M IMKINYECKH HM3MEHSIOLIUXCS TeMIeparyp
B3aUMOJCUCTBUE KOHTAKTUPYIOIIUX ITOBEPXHOCTEW BKJIIOYEHUS U CTAIBHOU
MaTpHUIIbI TIPOUCXOAUT MYTEM YCTAHOBJICHHSI MEXaHUYECKOTO0 KOHTAKTa U Pa3BUTHS
1 Py3MOHHBIX TPOIIECCOB.

MexaHnuecKuil KOHTAKT YCTaHABIMBACTCS B  pe3yJbTaTe CIUIAKUBAHMS
HEPOBHOCTEM IOBEPXHOCTEM BKIIIOUYEHUS W MATPULIBI KOJIECHOM CTalu IIyTEM
pa3BUTHA KOHTAaKTHOTO TPEHMsSI HX IOBEPXHOCTEW JApPYr OTHOCHUTEIBHO Jpyra,

49



"BicHuk" YMT Ne 1 (11) 2018

MPEMATCTBYIOUIETO MX OTHOCUTEIBHOMY IepeMelleHuto. Takoe TpeHHe SBIsIeTCs
KMHEMAaTUYECKUM CYXUM TpeHueM ckousbxkeHus [9]. IIpoananuszupoBaHbl ycI0BHs
TpeHMsI Ha MeX(a3HbIX TpaHHUIAX HEMETaJUIMYECKOE BKIIIOUEHHEe-MaTpula CTajiu
[7]. KoHTakTHOE TpeHHME YCHIMBAEeT HEOJHOPOJHOCTh JAe(OpMani MaTpHILbI
KOJIECHOW CTalM BOJU3M BKJIIOUEHMH, YTO MOXET OKa3aTh BJIMSHUE HE TOJBKO Ha
YPOBEHb HANpsDKEHUH, NEHCTBYIOIMX Ha BKJIIOUEHHUE, HO U HA CXEMY HaIIPSHKEH-
HOoro cocrtosiHust [9]. B mpoliecce KOHTAaKTHOTO B3aUMOJCHCTBUSI BKJIIOYEHUUN
U CTaJbHON MaTpUILbl BO3MOKHO BpallleHUE BKIIOYEHUH (puc. 4, a), 4TO BBI3bIBAET
MOMEHTHbIE HaNpsKEHUS] U CIOCOOCTBYET JIOKAJIbHBIM IUIACTUYECKHM IOBOPOTaM
B CTaJIbHOM MaTpHILIe B pe3yJIbTaTe €€ BUXPEBOTO TEUEHHUSI.

B mporecce coBMecTHOH aedopmanuy CHUCTEMBbl BKIIOUEHUE-MaTpuIla BOIHM3H
MIOBEPXHOCTU KaTaHUs Kojeca 0o0pa3yercss XapaKTepHas BOJOKHUCTAs 3€peHHas
CTPYKTypa KoJieCHOH ctanu (puc. 4, a). BosokHa MaTpuisl oru0aroT BKIIOYEHHE,
MOCTENEHHO «Hae3karwT» Ha Hero (puc. 4, 0), MpuU ATOM BO3MOXHO PACCIOCHHUE
BJIOJIb MEX(a3HbIX TPaHMIl pasjiesa BKIoueHne-matpuia (puc. 4, B). Ilpu stom Ha
IpaHMLaX BKJIIOYEHUE-MATpPHUIA KOHLEHTPUPYIOTCS CKHUMAIOLIUME W CIBUTOBbBIE
HaNpsDKeHUs, CIIOCOOHBIE DPa3pyLIUTh BKIIOYEHUE, €CJIM OHHU IPEBBICAT Mperesn
MIPOYHOCTHU BKIIIOUEHUH MpH cxxaTuu (puc. 4, 0).

Puc. 4. Jlokamuzanus nedopmanuu (a) 1 HOpMHUPOBAHIE YACTHUI] H3HOCA
BOJIM3M HEMETAIMYCCKUAX BKIFOUCHUH W IPOJYKTOB KOPPO3UH KOJIECHO# cTamu (0-1)
Ha MOBEPXHOCTH KaTaHUsl JKEJIe3HOAOPOXKHBIX Kouec: a, 0 —x 400, B, r —x 200

[Ipyr yCKOPEHHOM TOPMOKEHUU B YCIOBUSAX PE3KOrO MOBBILICHUS TEMIIEPATYPBI
ClelyeT Y4YMUTHIBATH BO3MOXXHYIO pPOJb IMPOCKAIb3bIBAHUS BIOJb MEK3EPEHHBIX
TPaHUIl B ayCTCHHTE W MexX(a3HbIX TPAHUIl BKIIOUCHHE-MATPUIA B PA3BUTUU
nedhopmaruu BOJIM3M TOBEPXHOCTH KaTaHuUsi koyieca [9]. Crmemyer OoTMETHTh, YTO
HEMETAITUYECKIE BKIIOYCHHS HEPEIKO SBISIOTCS [IEHTPAMHU JIOKAIBHOTO 00e3yTiie-
POKMBAHUS CTaJIM, YTO BBI3BIBAET CTPYKTYPHYIO HEOJHOPOIHOCTh U BJIEYET 3a COOOM
HEOJIHOPOJHOE PAa3BUTHE IIACTUYECKUX CIBUTOB, a TaKKe 0Opa3oBaHUE MHKPO-
TPEUIMH U YaCTHI] U3HOCA.

HeobxonmumMo paccMOTpeTh ellie OJUH acleKT BIMSHUS JeTKOIUIaBKUX HEeMeTall-
JUYECKUX BKIIOYCHH Ha OOpa3oBaHME 4YaCTUIl HM3HOCA BOJIM3U TOBEPXHOCTH
KaTaHUsl KEJIE3HOAOPOKHBIX KOJEC B YCIOBHUSIX 3KCTPEHHOTO TOPMOXKEHHUS U
JIOKAJIBHOTO Pa30rpeBa MOBEPXHOCTH KaTaHHS J0 TEMIEPaTyp, COOTBETCTBYIOIIMX
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ayCTEHUTHOW 00J1acTH, KOIZla MOXET MPOU30MTH OIUIABICHHE U AaXKe IIaBJICHUE
JIETKOIUIAaBKUX JKEJIe30-MapraHeBbIX CYIb(PHUIOB U Cynb(pUIHBIX 3BTEKTHK [9—13].
Toraa BO3MOXHO MpPOSIBIIEHUE JIOKAJIBHOW CyNb(QUIHON KPaCHOIOMKOCTH, KOTAa
PE3KO CHMKAIOTCS IUIACTUYHOCTD U IIPOYHOCTH KOJIECHOW cTanu. Eciau noBepxHOCTh
KaTaHUs KoJieca HAarpeBaercsl 0 BBICOKUX TEMIEpaTyp CyJb(UIHbIE BKIFOYEHUS
iaBaTcs (puc. 5, a), IPOUCXOIUT pe3Kas JIoKanu3auus aedopManuy cTaiu U BO3-
HUKAET MHOXKECTBO TPELLIUH, T. €. IPOUCXOIUT pa3pylIEHUE CTaIU MPHU TOCTHKEHUU
OTHOCHUTEJIBHO HEBBICOKMX cTeneHel nedopmarnuu. JKujakne npocaolKu Jerko Bbl-
TATUBAIOTCS MApAJUIEIbHO MOBEPXHOCTH KaTaHUs Koseca (puc. 5, 0), Mexay HUMHU
PacnpoCTPaHAIOTCS TPELUHBI, CIIOCOOCTBYIOIME 00pa30BaHUIO YaCTHUI] U3HOCA.
BOnm3u HeMeTauIn4ecKuX BKIFOUEHUH U MTPOAYKTOB KOPPO3UH KOJIECHOM cTanu
YacTHLIBI HM3HOCA MMEIOT BHJ TETEIb, CIUPAJIEH, aHAJIOTMYHBIX CTpPYKKaMm IIpH
pesanuu (puc. 4, r). Takyo ¢opMy OHH NPHUHUMAIOT Oyarofapsi OCTATOYHBIM
HaIpPSDKEHUSAM, CBSI3aHHBIM C HEOJHOPOJHBIM PAaCHpElEIeHUEM IUCIOKAUUN 110
TOJIIIIMHE YaCTHUI] U3HOCA, 0Opa3oBaBIIMXCsS BOMM3M BKIrO4YeHHi [6]. [1o maHHBIM
pabotel [5], Takue UaCTUIBl H3HOCA MPEAIIECTBYIOT IOBPEXKJIECHUIO U
0o0OHapy’KUBAIOTCs, IJIABHBIM 00pa3oM, Ha
MOBEPXHOCTU KaTaHUS TMepe] JIOKAIbHBIM
paspyleHueM. B cilydae JIOKanbHOU CyJib-
¢GumIHOM  KpacHOJIOMKOCTH  CTald B
y4acTKax IMOBEPXHOCTH KaTaHUs, TIE Ipo-
W30MUIO0 OIUIABIICHUE CYIb(QUIHBIX BKIIIO-
YeHUH, HaOII0IaeTCsl MHOKECTBO YaCTHI]
M3HOCA KakK CIUPAJIbHOH (OPMBI, TaKk H
KOMITAKTHOW HEMpaBUIbHON (OopMBI (pHC.
5, B), 4TO BBI3BaHO HAJINYMEM MHOXECTBA
MUKpPOTPEIIMH B JTHX 30HaX, a TaKKe
IpoOJeHWeM YacTHIl H3HOCA BCIEICTBUE
CWJIBHOM JIOKaIU3auu J1ehopMalnu.
PaccmarpuBas  BiaMSHME TIPOAYKTOB
KOppO3uu Ha 00pa3oBaHME YaCTHIl U3HOCA,
ClIeyeT YUYUTBHIBaThb €UI€ OAMH acCIEKT
BIUSHUS Ha  pa3BUTHE  YCTAJIOCTHOIO
paspylieHuss IOBEPXHOCTH KaTaHHA C
BHEIIHEH cpenoil. Bele Obulo 0TMEUEHO,
YTO HAYaJIbHBIM 3Tall KOPPO3HH BKIKYAET
aJIcOpOIIMI0O aTOMOB JJIEMEHTOB H3 OKpY-
JKalolle cpelbl, 4TO BBI3BIBAET JPPEKT
a/JICOPOIIMOHHOTO TOHMKEHUSI TMPOYHOCTU
maenus (dhdexr Pedunnepa) [8]. Bo3uu-

Karomue B IMOBCPXHOCTHOM CJIOC 060,[[3. .

(BOJMIM3M NOBEPXHOCTU KaTaHUA) IIACTHYE- Puc. 5. OGpa3oBatme YacTHI] H3HOCA
CKH€  CABUTH, TCPMOLUKIMPOBAHHUC B B 30HaX CYJIb(HUIHON KPACHOJIOMKOCTH
mponecce TOPMOKCHUA U BSaHMOﬂeﬁCTBHG Ha IOBCPXHOCTU KaTaHUSA

C OKpyXarleid armocepoil  CO3maroT JKEIJIE3HO/IOPOXKHBIX KoJiec; X600

YCIOBHUA JJIi HMHTEHCHBHOTO  Pa3BUTHS
TG y3UOHHBIX MPOIIECCOB, KOTOPbIE CIIOCOOCTBYIOT 00jiee MHTEHCUBHOM aacopO-
UM 3JIEMEHTOB W3 OKpyXKaromel cpeapl. Ha MOBEpXHOCTH KaTaHHS IKEIE3HO-
TOPO’KHOTO KOJIECa MPOHMCXOMAAT aJCOPOLMOHHO-YCTAIOCTHBIC SIBICHUS, MPUBOJIS-
M€ K 3apOXKIEHUIO YCTATOCTHBIX TPEILIUH, YAaCTULl U3HOCA M COMPOBOXKAAIOLINE MX
poct u otrcioenue [5]. Hanmuune mex@asHbIX rpaHull BKIIOUEHUE-MAaTpHUIa CTAIH C
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ux AePEeKTHON CTPYKTYpOH M Mexda3HbIMU HampspkeHusMH [12], a Takke obpaso-
BaHHE B HUX MUKPOTPEIIMH HECOMHEHHO CIOCOOCTBYET JIOKATU3allUU MPOSBICHUS
s dexra amcopOIMOHHOTO MTOHUKEHUS POYHOCTH MMOBEPXHOCTH KAaTaHUS JKEIIE3HO-
JIOPOKHOTO KoJjieca BOMU3U HeMETaNIMYeCKUX BKIIOYeHHH. ITOT 3(h(eKT sHepreTu-
YECKU XapaKTepu3yeTcsl MOHMKEHHuEM paboThl 00pa30BaHMS HOBBIX MOBEPXHOCTEH
TBEPJOro TeNa Nnpu AeGopMaliu U pa3pylIeHNH, BBI3BAHHBIX 00pa30BaHUEM Ha HUX
ancopoumonnoro ciost [8]. IMo-Buammomy, ast Mek(pa3HBIX TPAHUIl BKIIOYCHHE-
MaTpHila OCOOCHHO aKTyallbHa CHJIOBas TpakToBKa 3(ddexra aacopOIuOHHOTO
TIOHMKEHUS POYHOCTH, CBSA3aHHAS C BOSHUKHOBCHHEM PACKIMHUBAIOIINX YCUIHHA B
3TUX TPaHUIIAX, CIOCOOCTBYIONIMX MPOHUKAHHUIO aJCOPOLMOHHOTO CJI0s BIIyOb OT
MOBEPXHOCTH KaraHus [8], 4TO, B CBOIO OYEpEIb, CIIOCOOCTBYET OTCIIOCHHIO
BKJIIOUEHUH OT CTAJIbHOM MaTpUIlbl U (OPMUPOBAHHUIO YACTUIL U3HOCA.

BblBOAbI

MHOrokpaTHoe LHKINYECKOE TEPMOMEXAHUYECKOE BO3JCHCTBHE Ha IOBEPX-
HOCTb KaTaHUs KoJjeca IPHU B3aUMOACHCTBUM €€ C PEIbCOM NMPUBOJIUT K HAKOIUIE-
HUIO HanpsokeHUM M 71e(eKToB (MUKpPOTPEIIMH, PAacCIOEHHM, OTCIOEHMI), 4TO
CIOCOOCTBYET 00pa30BaHMIO YACTHUI[ H3HOCA, UMEIOIIMX Pa3HyI0 (pOpMYy, HCTOUYHHK
U MEXaHU3M (POPMHUPOBAHUS:

— Haubonee pacnpocTpaHeHHbIE YaCTHIIbI H3HOCA MPECTABIAIOT COOON YelyiKu
WIA IUIACTUHBI pa3Hoi TommuHbl. OOpa3oBaHME TaKHUX 4YelIyeK H3HOca
IPOUCXOAUT IMyTEM BS3KOro oTcioeHus. OHM XapaKTepHbl JUIsI HOPMaJbHBIX
YCIOBUH M3HOCA W MX IMOSIBJIEHHE CBS3aHO C IUIACTUYECKOM aedopmarueit
BOJIM3U MOBEPXHOCTH KaTaHUs KoJjeca.

— Ilpu XpynkoM pa3pylIeHHH YYacTKOB «OENoro cios» 00pa3yroTCs YacTHUIIBI
U3HOCA B BHJIE OCKOJIKOB C OCTPBIMHM KpasiMM HenpaBWiIbHOM (opmel. Mx
MOSIBJICHHE CBSA3aHO C 00pa30BaHUEM B MOBEPXHOCTHBIX CIIOSIX 000/IbEB MEIKHX
YCTAJIOCTHBIX TPELIMH, BBIXOJ KOTOPBIX Ha IMOBEPXHOCTbH SIBISETCS HAYaJIOM
o0pa3oBaHUs YaCTHUI] H3HOCA.

— BOnu3um HeMerasiMyeckux BKIIOUEHUH U IPOAYKTOB KOPPO3MM KOJIECHOMN
CTaJIM YacTUIbl U3HOCAa UMEIOT (opMy nerenb U cnupaieid. OHu oOpasyroTces
BCJICJICTBHE JIOKANU3aIMK JedopMay BOIM3H BKIIOUYEHUH M HABOJAKHBAHUS
MeTaJla MaTpHIbl Ha BKJIIOYECHMS, a TAK)KE B PE3YJbTaTe PACCIOCHUS MEX-
(da3HBIX TpaHMIl BKJIIOUYEHHe-MaTpuia. Takue YacTHULbl OOHAPYKUBAIOTCS,
IJIaBHBIM 00pa30M, Ha MOBEPXHOCTH KaTaHUS ME€pe]l JTOKAJIbHBIM pa3pyLIeHUEM.

— B ciyuae nposiBiieHHs JIOKaJIbHOW CYJIb(QUAHON KPACHOJIOMKOCTH OOpa3yeTcs
MHOXECTBO YaCTHUI[ HM3HOCAa KaK CHHUpaJbHOW (OpMBI, Tak M KOMIIAKTHOH
HENpaBUJIbHOM (DOPMBI, YTO BBI3BAHO HAJIMYUEM MHOKECTBA MUKPOTPELIVH B
THX 30HaxX, a TaKkKe APOOJEHHEM YacTHIl H3HOCAa BCIEJACTBHE CHIIbHOM
JoKanu3anuu aedopmaruu.

Pe3ynprarel aHamm3a MHUKpPOTpPELIMH, OTCIOCHMHM M YaCTHULl M3HOCA, a TaKkKe
MEXaHU3MOB HUX OOpa3oBaHMs [OKa3ajh, 4YTO HW3HOC IIOBEPXHOCTU KaTaHUs
KEJIe3HOIOPOKHBIX KOJIEC IpeACTaBiIsieT co0o0il cioxkHoe siBieHue. OH NPOUCXOAUT
M0 HECKOJBbKMM MEXaHW3MaM (yCTaJIOCTHBIH, afCOpOIHOHHBIN, KOPPO3WOHHBIH,
W3HOC IIPU TPEHUM) U SIBJIETCSI MHOTO(AKTOPHBIM IIPOLIECCOM.

Jlocniooceni 0cobaueocmi ymeopenus 4acmuHoK 3HOCY, NO8 SI3aHI 3 CIPYKIYPHUMU 3MIHAMU
noOIU3Y NOBEPXHI KOG3AHHS 3ANIZHUMHUX KONic nid uac excnayamayii. Iloxazana noxanizayis
3HOCY 6 30Hi BUKPYIICKU, WO NPU300Ums 00 niopizy epebenis. Bcmanosneno ocnosni dacepena i
B3AEMHULL 6NIUG PISHUX YUHHUKIE HA YMBOPEHHSI YACMUHOK 3HOCY, WO 00360758€ NPOSHO3YE8AMU
Xapaxmep 3HOCY NOBEPXHI KOB3AHHS 3ANIZHUYHUX KONIC NPU PISHUX YMOBAX eKCHIAyamayii.

Knrouosi cnosa: 3aniznuune Koneco, 3H0C, NOBEPXHA KOG3AHHS
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Resume. The peculiarities of the formation of wear particles associated with structural

changes near tread of railway wheels during operation were investigated. It was shown the
localization of wear in the zone of cove that promotes undercut of crests. The main sources and
mutual influence of various factors on the formation of wear particles have been established,
which makes it possible to predict the nature of the wear of the rolling surface of railway wheels
under various operating conditions.
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