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Aunoramusa: B gaHHOH crarbe paccMoOTpPeH BOIIPOC BJIHAHHE CMA3BIBAIOIIHX
CBOHCTB  MOTOPHEIX MaceJ Ha pabory gerasuaer geuraresid. Hawgecrso
MOTOPHBIX MAaceJI, 0COOEHHO CMAa3bIBARIIHE IIOKA3aTe/JIH 3HAYHTEJIEHO BJIHAKOT
HAa HAaJeKHOCTh PaO0ThI JBHTATEJIA, HA pacxoq TOILIHBA H HA JgpPyTHEe
mapaMeTprl. llosromy ouyeHBP BaxeH Ka4eCTBEHHEIH IIOJO0p H IIPHMEHECHHEe
MOTOPHBIX MACE.T.

KiaroueBrie cioBa: moropHEIEe Maciaa, CMA3BIBAIOIIHE CBOHCTBA, TPEHHE,

JBHTATEJIb, H3HOC, MOJHMHKATOPEI TPEHHA.

Iloq cmasbIBaOIMMMK CBOMCTBAMH MAcJja IIOHHMAIOT €ro CII0COOHOCTH
IPEeISTCTBOBATh M3HOCY MOBEPXHOCTEH TpeHUs, 00pas3oBaHHI0 HA TPYIIUXCSI
MOBEPXHOCTAX ITPOYHOU IIJIEHKM, HCKJIIOUAIIIEN HeIoCpPeACTBEHHBINM KOHTAKT
nmerasieti. CMas3pIBAIOIINE CBOMCTBA MAcJja 3aBHCIT OT €ro BA3KOCTH, BSI3KOCTHO-
TeMIIepaTypPHON XapaKTePUCTUKH, CMa3bIBAIOIIEH CIIOCOOHOCTH ¥ YMCTOTHI MacJa.

C moBBIlIEHHEM TeMIepaTypbl Macjia ero aJcopOIIMOHHBIN CJI0I ocaadssercs, a
mpu Temieparype 150-200°C mpoyHOCTH MACJSHON TJIEHKH IOCTHUTaeT T'PaHU’
CYXOT'0 TPeHUS U pa3pyliaeTcs.

Koaddpuirment mosie3amoro meiicTBUsI ABHUraTeld BHYTPEHHEIO CTrOpPaHH
HaxoauTcsa B mpenesax ot 25 mo 30%. YBenmuenme KoapdHIilmeHTa II0JIE3HOTO
nercTBUA Ha 1% OPUBOIUT K YBEJMYEHUIO MOIIHOCTU JBUTATEJIS IIPUMEPHO Ha
4%, Tark xKax 25% KIII coorBerctByer 100% MOIIIHOCTH JOBHUraTeJId.
CoernmanucTamMu IIOJACYMTAHO, YTO HA TPeHWEe W yTeuku mpuxomutcs 25—50%
BCeX MeXaHNYeCKUX IIOTePh B JABUraTesJe aBTOMOOMJIS, a IIOTePU B Iape TpeHus.
IOPIITHEBOE  KOJBIO"CTEHKM NHUJIUHIPA cocTaBagoT 9—I15%  wmomrHoCTH | .
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@ .HEI/II‘B.TQJIFL I[pyI‘OI/I BO3MOKHOCTBIO YMEHBIIMUTL TPEeHUEe ABJIAETCA IIPHMMEHCEHHE

® o X
° YIIYUILEeHHBIX CMa30UHBIX MaTepHUaJIoB.

e .' . XopoHIMM CMA3BIBAIOIIIMM CBOMCTBOM MOTOPHOTO MacJja SBJISETCSI ero

. CHOOE}06H.O.CTI> IIpeoTBpallaTh H3HAIIUBAHUE, 3aIUpPhl M CBAapUBaHUE IIyTEM

* , TOJIMPYIOLIETo AeHCTBHUS TPYINEHCs IOBEPXHOCTU MeTaLla IIPOSYKTaMU PeaKIuu

+ CMa30YHOTO MaTepHuaa, KOTOpPBIE 0o0pa3yroTcs IIpK XUMHYIECKOM

. B3aumMoOfeHCTBHM ¢ MeTayuioM. Maciaa ¢ BBICOKMMU IIPOTHBOM3HOCHBIMU

*  CBOMCTBAMH [JIs IIPENYIPeRIeHNUs] HSHAIIUBAHUS CIOCOOHBI (hOPMUPOBATEH
TaKOM pEeXRNM TPEHUs, KOTOPBHIA MCKJIYAEeT HeIOCPEeICTBEHHBIM KOHTAKT
 TPYIIEXCS TOBEPXHOCTEH METAILIIOB.

Ocobenro B aTOM ciiydae apdeKTHBHA KOMOMHAIINSA PACKJIMHUBAIOIIETO U
IIOJIUPYIONIIET0 JeMCTBMs, TaK KaKk CHjaa TPeHHusa MeRIY TPYIIUMUCT
IIOBEPXHOCTSAMHU 3aBUCUT OT WX IIEePOXOBATOCTH. UeM pOBHee II0BEPXHOCTH
TPEHHsI, TeM MEHbIIIe MeXaHHYeCKoe M O00JIbIIe MOJIEKYJIIpHOe TpeHue, H
"Haobopor. C Opyroil CTOPOHBI, HA MEJIKO IIEPOXOBATOM IIOBEPXHOCTH MACJIO
VIEePsKUBAETCS JIydIIIe,

O cmaswbBamIIEl CIIOCOOHOCTH HJIM Macja CYOdaT II0 ero XHUMHYECKOMY
CcOoCTaBy, BSI3KOCTM M II0 Hajawuuio nOpucamox. Ha wMaciasHmcrocrs Maces
OKA3LIBAIOT BJIMSHHNE CMOJIUCTHIE BEIIECTBA, BHICOKOMOJIEKYJIAPHBIE KUCJIOTHI U
CEPHUCTBHIE COeOUHEHHs, KOTOpPBIe MOTYT COJeps:KaTbCcsd B Macjaax M 00Ja1aTh
BBICOKMMH  IIOBEPXHOCTHO-aKTUBHBLIMU  CBOMCTBAMMU. MaJsopacTBOpuMEIE
IIOBEPXHOCTHO-aKTHUBHBIE BeIleCTBA TaKOr0 THIIa 00pas3yiT B y3jaxX TPeHUT
MHOT'OCJIOMHEIE 3aIUTHEIE ILJICHKN C BHEIPEHNEM JIETHPYIOIIUX METAJIJIOB B 30HY
TPEHHUS.

I[Ipr HOpMAJbHOM CMAa3BIBAHUHK IIOJSPHBLIE TPYIIBEL MOJIEKYJ MAacja
00pa3ymoT Ha II0BEPXHOCTAX TPEHUA ancopOrupoBaHHbIe IUIeHKH. [1pyu rpanuarom
CMAa3bIBAHUU CUJIA TPEHUS M M3HOC 3aBUCAT OT CTOMKOCTH ITUX ILJIEHOK U CHJIBI
B3aHMOJIEMICTBUS MOJIEKYJI Macja C IMOBEPXHOCTHIO MeTaJiia, T. €. OT JIMIKOCTH
MacJia.

TosmmuHa W MPOYHOCTh TPAHHUYHOIO CJIOS MAacja IIPH TPEeHHUH Padoumx
IIOBEPXHOCTEeH [eTajiedl ABUTATessI 3aBHUCHUT OT XHMHYECKOTO cocTaBa Macjia u
BXOJIAIINX B HETO IPHUCAJIOK.

PaboTociiocobHOCTE TPAHMYHOIO CJIOS Macja 3aBHCHUT OT €ro BSA3KOCTH U
oIrpegesideTcsd B3aWMOJENCTBUEM MOJIEKYJIAPHOU IJIEHKM MacJja C Tpylleucs
IIOBEPXHOCTHI0 MeTaJsjia. Bo3HHKamIue MOJICKYJISApHbIe IJIEHKW Macja
(bU3MIeCKOro IPOUCXOKTeHNA HAa3bIBAIOTCA aJcopOyeli, a MIeHKH XUMUYEeCKOTo
IIPOUCXOKIEHMS HAa3bIBAIOTCS XeMOCOPOIIHei. T,

CMa309Hble MATEPHAJIBL, COEepIKALITEe TOBePXHOCTHO-aKTUEHbIEe BEIIeCTBd, . *
06JIa1A10T CIIOCOOHOCTBHIO a[COPOHPOBATH HA IIOBEPXHOCTSAX pasiesia ABYX Cpem: ) I
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o 'Hq/fnnoqfn u TBepmoro Tesa. CIIocoOHOCTHL CMAa30YHBIX MATEPHUAJIOB, COMEPKAIIIX
® .. nopépXHo'CT,Hb-aRTHBHbIe BeIllecTBa, 00pas3oBBIBATH HA  CMAa3bIBA€MBIX
# .'HoBepxﬁOCTHx JOCTATOYHO IIPOYHBEIE CJIOM OPHEHTHUPOBAHHBIX MOJIEKYJI,
. HQS.BIBamT MACJIAHUCTOCTHI0 MJIM CMAa3bIBAIOIEeN CIIOCOOHOCTBHI0 Maces. Korma
° ’ OMa30YHBIA CJIOH IIOJIHOCTBIO OTZJeJIseT paboume IIOBEPXHOCTH, KOTOPHIE
+ ‘TIepeMeIalTCs OJHA OTHOCUTEJBLHO APYIOM, W 9TOT CJIOM MMeeT TOJIIIHHY, IIPH
ROTOPOI TIOABJIAIOTCA HOpMAaJbHbIe 00beMHbEIe CBOMCTBA MAacJja, TO TAKoe TpeHHe
*  Ha3bIBaeTCs KUIKOCTHBIM. KoadduImeHT KUIKOCTHOrO TPEHWS HAXOLUTCS B
apenenax 0,003-0,03 uro B 50-100 pa3 MeHbIIle, YeM IIPpU TPEHUU 0e3 CMAa3KH.
Cuna TPEHUsS IPH 9TOM BHIE CMA3KH 3aBHCUT TOJILKO OT BHYTPEHHHX CJIOEB B
cMma3ounoM Marepuasie. CMauymBamoas CIIOCOOHOCTH IIOBEPXHOCTHO—AKTUBHBIX
BEIIIECTB MOJKET IIPOABJSTHCSI 34 CYET 00pasoBaHHSA IIPOUYHBIX BOJOPOTHBIX
CBsI3eM II0BEPXHOCTHO-aKTHUBHLIE BeIleCTBA C BOJOM M BBITECHEHHS BOJBI C
IIOBEPXHOCTU MeTaJLJIA.

OOpasoBaHye TPAHUYHOIO CJIOS CMAa304YHOI'O MAaTepuajia CBS3aHO C
usuyeckrM IIporieccoM  ancopOIMy  IIPUJIAIIAHNS IOJIAPHO - AKTUBHBIX
9JIEMEHTOB CMAa304YHOT0 MaTeprajia ¢ MeTaJIJIOM, B pe3yJibTaTe 4ero o0pas3yoTcs
HOBBIE BeIeCTBA, OTIMYAOIINECS 10 MeXaHNYEeCKHUM CBOMCTBAM OT MaTepHaJia.

ACOpOIIMOHHBIN TPAHUYHBIA CJIOM IIPOM3BOAUT  «PACKIMHHUBAIOIIEE»
JIefCcTBHe, T.e. CIIOCOOCTBYET PAa300INeHHI0 TPYIIHUXCS deTajiell HacCTOJIBKO, UTO
OHH IIEpecTaloT HemOoCPeICTBEHHO KacaTbcad JApyr gpyra. CxemaTwyHO
mpoiiecc 00pas3oBaHMS T'PAHMYHBIX IIJIEHOK MOYKHO IIPECTABUTEL CJIEHYIOIIIM
oOpas3oM: MHOJISIPHO aKTHBHAS MOJIEKyJia Macjia HNPUTATHBAETCSI K II0BEPXHOCTH
MeTaJ1a, 00pa3ys MOHOMOJIEKYJISIPHYIO ILJIeHKY.

MogucpuraTopbl TPeHUS PETYIUPYIOT KOdPQUITMEHT TPEHUI CMa3bIBA€MbIX
noBepxHocTei. g ymeHbImeHus KooppHUIIMEeHTA TPEHHS IPUMEHSIOT TaKHe
COeIWHEHMs, B MOJIEKyJIaX KOTOPBIX HMEeTCS CHJIbHAS IIOJIApHAs TPYyIIIa,
obecrieunBamIIass Xopolllee IPHINIAHHE, ¥ JIMHHAS JHHEMHAas IeII0YKa,
obecITeunBaoIIas Xopolllee cKoIbxeHMe (prc. 1).
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CROpPOCTE CKOJIBbMKCHHA, MM/C et
Puc. 1. Bmuaane mogudukaTopa TpeHUs Ha KO3Q(MUITUEHT TPEHHU: o,
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o ° . 1H2-Macio 6e3 MOHBHEATOPA H ¢ MOTHPHKATOPOM TPEHHA.
* "« " RamrrpuxopaHmHAd IIOIGANE JKBHBAICHTHA SKOHOMHH SHEPIHH
o " . Jlna moBBHIIEHUS TPEHUS IIPUMEHSIOT COeUHEHMs, B MOJIEKYJIaX KOTOPBIX

. mxgéeTcg CUJIbHAS IIOJIIpHAas TPYIa, o0ecliednBaInas Xopolilee IIpUInIaHue, 1
* , KOpOTKAas JIMHEeNHAas 4acTh, 00eCIednBalolasi Xopollee CLelIeHue.
. . B kauectBe cmasmIBaOIIMX IIPHCAOOK B HACTOAIIEEe BPEMsI HKCIIOJIB3YIOT
. BeIecTBa, cojep:Kallme cepy, xJop, dochop B TOH HIM HMHOH KOMOMHAIINK
= BC€ OHH CIIOCOOHBI [aBaTh C MeTAJUIaMH COeIUHEHUs ¢ OoJiee
OJIArOIPUATHBIME  AHTUQPPUKIMOHHBIMH  CBOMCTBAMH.  OTH  IIPUCAOKH
| VBEJIMMMBAIOT JINIKOCTD U YIIyIIIAKT CMA3bIBAEMOCTb.

Hamnbosee appekTUBHBIMU SIBJISIOTCA MHOTOKOMIIOHEHTHBIE IIOJIMPYIOIIME
IIPUCAIKH, COIepsKallliie IMOIapHO WJIX BMeCTe cepy, XJop, docdop, Tak Kak B
9TOM cJIyuae HaOomaercsa (QPYHKIIMOHAJIbHOE pasTpaHHYeHre ¢ B3aWMHOE
JIOIIOJIHEHME II0JIOKUTEJIBHBIX CBOMCTB OTIEJILHBIX 9JIEMEHTOB.

Takum o00pa3oMm, cMAasbIBAWOIIME CBOMCTBA  aJICOPOMPOBAHHOIO  CJIOS
CBS3BIBAIOT C €r0 IIPOYHOCTHI0 M PACKJIMHUBAMOIIMM JEeHCTBUEM MOJIEKYJI IIPH
OTHOCHUTEJILHOM CKOJIbKEHHWH IoBepxHocTei. PackimHmBamwlnee mgeiicTBHe
CBSI3aHO C TIOJSIPHOCTBIO MOJIEKYJI, a IIOJSIPHOCTR B CBOIO OYepe.b,
00yCJIOBJIMBAETCS CTPYKTYPOH MOJIEKYJIBI, a TaKKe KOJHMYEeCTBOM B HHX
TUIPOKCUJIBHEIX, KapOOKCHMJIBHBIX WJIN JAPYTUX (QYHKIIMOHAJIBHBIX TPYIII,
COZIepsKaIX KUCJIOPOI, Cepy, XJIOp, a30T U Ap.
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