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AnnHotanus. [loBbllIeHre KayecTBa TIOBEPXHOCTEH TPEHUs HEPa3phIBHO CBS3aHO C TaKMM METOJIOM Kak, (pMHMIIHAS
anTudpuKIoHHas OezabpasuBHas o0padoTka (PABO). OTOT MeTox M3BECTEH JOCTATOYHO JAaBHO, a 3HAYUT, OTPa0OTaH B
LIMPOKOM JMaria3oHe Aetalield paznmuHoro HazHaueHus. Ocoboe mecro ®ABO 3aHnMaer B ciiyyae yiaydIleHus psija Iokasa-
Telle KOHTAKTUPYIOIIUX MOBEPXHOCTEW NMPU MOCTYMATENBHOM MEPEMEICHUH [0 HUM HCTHPAIOIIUX JIEMEHTOB. [Ipexne
BCEro, B MH(OPMALIOHHOM TIPOCTPAHCTBE M HA NPAKTHKE PacCMaTpUBAINCh MeTobl U yctpoiictBa DABO st yBenuueHus
pecypca Tib3 HWIMHAPOB. B TO jke BpeMsl, 3HaUMMOe KPUTHYECKOE PACCMOTPEHHE OTCYTCTBYET, U MOATOMY OTCYTCTBYIOT
000CHOBaHHBIE PEKOMEH/IAIIMH IT0 COBEPILIEHCTBOBAHMIO criocoda. B cBsi3u ¢ 3THM, Liesblo paboThI CTalo pACCMOTpPEHHE psza
BOIIPOCOB, CBSI3aHHBIX C HAHECCHHEM MSTKHX MOKPBITHH Ha pabodue IOBEPXHOCTH THIb3 IIMIMHAPOB. METOANYECKOI OCHO-
BOM pabOTHI SIBUIHMCH: HAKOIJIEHHBIH onbIT B 00nacTn @ABO; u3BecTHbIE HCCieIOBaHsI; CPAaBHUTEbHbIN aHaum3. PaccMoT-
PEHBI ¥ TIPOAHAIM3UPOBAHBl OCHOBHBIE Pa0OTHI 10 CO3AHMIO M COBEPIICHCTBOBAHNIO METOJIOB M KOHCTPYKIMH HAHECCHUS
MSTKHX TTOKPBITHH Ha 3epKajio THIb3 IMIMHAPOB, 00ECTIEYHBAIOIINE CYIIIECTBEHHOE MOBBIIIEHUE €ro KauecTBa U COOTBET-
CTBEHHO pecypca. Ha 0cHOBaHMM 3TOr0 MpEUIOKEHBI YCIOBHS, HAIPABJICHHBIE HA COBEPILICHCTBOBAHHUE M3BECTHBIX METOJIOB,
IIPU COOJIOJICHUH KOTOPBIX MOXKHO 3HAUUTEJIFHO MOBBICUTH KQUECTBO MOKPHITHII MPU CHIDKEHUH TEXHOJIOTHYECKOH M KOH-
CTPYKTHUBHOI1 CIIOKHOCTH IIPOLIECCA.

KiroueBbie cioBa: ®ABO, kauecTBO MOBEPXHOCTH, MSITKHE TOKPBITHS, TUIb3bI IMJIMHIPOB, CIIOCOOBI HATHpa-
HUSl, KpUTHYECKUH aHAIIH3.
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Abstact. Improving the quality of friction surfaces is inextricably linked with such a method as finishing antifrictional
non-abrasive treatment (FANAT). This method has been known for a long time, which means it has been worked out in a
wide range of parts for various purposes. FANAT occupies a special place in the case of improvement the number of indica-
tors contacting surfaces with the progressive movement of abrasive elements along them. First of all, in the information space
and in practice, FANAT methods and devices were considered to increase the life of cylinder liners. At the same time, there is
no significant critical consideration, and therefore there are no reasonable recommendations for improving the method. In this
regard, the purpose of the work was to consider a number of issues related to the application of soft coatings on the working
surfaces of cylinder liners. The methodical basis of the work was: accumulated experience in the field of FANAT; well-
known researches; comparative analysis. The main works on the creation and improvement of methods and designs for apply-
ing soft coatings to the grain of cylinder liners, providing a significant increase in its quality and resource, are considered and
analyzed. Based on this conditions have been proposed aimed at improving known methods, which,which it is possible to
significantly improve the quality of coatings while reducing the technological and constructive complexity of the process.
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BBenenne. MHOTOUNCIICHHBIE MCCIIEOBAHUS B OOJIACTH TIOBBIIICHHUS KaYeCTBa KOHTAKTHPYIOIIUX I10-
BEPXHOCTEH ITyTEM HATUPAHUSI Ha HUX MATKUX METAJUIOB ¥ CIUIABOB TIOKA3aJIH IOCTATOYHO BBHICOKYIO AP PEKTHB-
HOCTb JTAHHOT'O METO/Ia B TOBBIIICHUH TPUOOTEXHMUYECKUX MTOKa3aTesel Tpymxcs aeranei [1, 2]. K Hacrosiie-
My BpeMeHH pa3paboTaHO JIOCTATOYHO OOJIBIIIOE KOJIUYECTBO CIIOCOOOB, YCTPOICTB U MaTepHajioB, 0OecIieurBa-
FOIIHX MTOTYYCHHUE TIOKPHITHH ¢ 3aIaHHBIMU 3apaHee rmokazarensmu. Oco0oe MECTO B 3TOM ClTydae 3aHMMAaeT (u-
HUIIHAs aHTH(pUKIMOHHast Oe3a0pazuBHas obpadotka (DABQO), MexaHU3M M TEXHOJOTHH KOTOPOH MoApoOHO
paccMaTpuBaeTcsl B psaae uccruegoBanuii [3, 4]. B To ke Bpems, ganbHeUIIee pa3BUTHE U COBEPILICHCTBOBAHUE
TEXHOJIOTHIA TTOBBIIICHNS] aHTU(PUKIIMOHHBIX CBOMCTB TPYIIUXCS TIOBEPXHOCTEN TpeOyeT NMPOBEACHHUS KPUTHYEC-
CKOTO aHAJIN3a CYIIECTBYIOIINX METOJVK M CIIOCOOOB ITOyUSHUST COOTBETCTBYIOINTNX MOKPHITHH. [Ipu 3TOM Clie-
IyeT pa3paboTarh OO0IIre PEKOMEHIAITIH TI0 TIOBEIMICHIIO TeXHOJOTHIHOCTH PABO 1 00eCTIeYeHNIO0 BRICOKIX
Ka4eCTBEHHBIX IOKa3aTeliell TIOBEPXHOCTEH ¢ HaHECEHHBIMH aHTH()PUKIIMOHHBIMU TUICHKamu. [Ipexne Bcero,
ABTOPBI COWIH IIeNIeCO00pa3HbIM 00paTUTh CBOC BHUMAHHE HA aHAITU3 YCTPOMCTB U CHOCOOOB ISl TIPOBEICHUS
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OABO THIB3 MWIMHAPOB IBUTATENICH BHYTPEHHETO CTOPAHMS, a TaK )K€ Ha YIyUIIeHHE TPHOOTEXHUICSCKUX T10-
Kazarelieil nX pabodrx MOBEPXHOCTEH.

Hean uccaenoBanmns. Kpuruueckoe pacCMOTpEHHE CBEACHUH O QPUKIIMOHHOM HATHPAHUU MATKUX
METaJUIOB M CIUIAaBOB Ha paboune MOBEPXHOCTH TWIIB3 LMJIMHAPOB U BBHIPA0OTKA OOIIMX PEKOMEHAALUH 10
COBEpPILICHCTBOBAHUIO METOJIA U YIIyUIIEHHIO Ka4eCTBa IIOBEPXHOCTH.

PackpeiTHe nenau. B pabote [5] paccMoTpeH croco0 yiydieHus KadecTBa 00pabOTKU THIb3 IIHITHH-
JPOB, ITyTeM HaHEeCEHHs aHTU()PUKIMOHHBIX CJIOCB JOCTATOYHOM TOJIMHBI XOPOIIO YAEPKUBAIOLIMXCS HA MX
pabodeit moBepxHOCTH. B 3TOM citydae TBepzple (pPUKIMOHHBIE OPYCKH, pa3paBHUBAIOT aHTH(PPHKIMOHHBIE H
MIPOTHUBO33IMPHBIE BEHIECTBA MO 3epKaTy THIB3BI, 00pa3ysl TOHKHH, MPOYHO CBA3AHHEIA C HEH CJIOM M crioco0-
CTBYsI 3aIlIOJTHEHUIO PUCOK. ABTOpHI [5] mosararoT, peaau3aiis TEXHOIOTHH COITPOBOXKIAETCS HArpEeBOM THIIB3BI,
CIOCOOCTBYSI YBETMUCHHIO a/I€31H MMPOTUBO3aJUPHBIX dJIEMEHTOB. DpUKIMOHHBIE OPYCKU N3rOTaBIMBAIOTCS U3:
YyTr'YHOB; METAUIOKEPAMUKN C MUHEPAJIbHBIMUA M BOJIOKHHCTBIMU HAIIOJHUTEISIMY; TIOJIMMEPHBIX KOMIIO3UTOB C
JMCTICPCHBIMH M BOJIOKHHCTBIMH HAMOJHUTENSIMU. VX TBEpIOCTh A0KHA OBITH B 1,5 pa3a BbIIe TBEPIOCTH aH-
TUQPUKIHOHHBIX OpycKoB. M3roToBnenne GpUKIMOHHBIX OPYCKOB U3 YyT'YHOB, METAILIOKEPAMHKH, MTOJINMEPOB,
MOJIMMEPHBIX KOMIIO3UTOB, CKOPEE BCETO, OKAKET OTPULIATEIbHOE BO3ICHCTBUE HA MOIYIEHHOE MATKOE MOKPHI-
THE, KOTOpoe OYyAET BhIpa’KaThCs B €TO YIAJICHUH ¢ paboueil HOBEPXHOCTH I'MJIb3bl M3-3a PA3HOCTH TBEPAOCTEH.

Jlys1 moBBIIIICHUST KauecTBa paboyell TIOBEPXHOCTH THIIB3bI IIMJIMHAPOB, B [6], mpeanaraercs hopMUpo-
BaTh MHOTOCJIOWHOE MOKPBITHE, UCKIIFOUYAIOIIEe HAPYIIEHHUS €ro CIIyKEeOHBIX CBOMCTB B IEPUOA HKCIUTyaTalliu
npurares. AHTUQPUKIMOHHBIMU OpyCKaMH Ha pabouylo IMOBEPXHOCTh HATHUPAIOT, MaTepuall, KOTOPBIN 3aroi-
HSIeT MUKPOBIAAWHEI, 0OecrieunBasi popMUpOBaHUE aHTUPPUKIIMOHHOTO MOKphITHA (All), comepkaiiero Msrkue
MeTauibl (HanpuMmep, mean). [loce 3Toro HaHOCSAT TOMMMEPHOE TIEHKOOOpasylollee BEIeCTBO LIS 3aKperuie-
Hust All Ha 3epkae THITB3BI 3a cUeT 00pa30BaHMs BOJOMACIOCTONKOM ONMMMepHOH 1ieHkH. [Ipemmaraemas Tex-
HOJoTHs1 oOecrieunBaeT GopMUPOBaHHE Ha paboueli MOBEPXHOCTH T'HJIb3bI MHOTOCIIOWHOTO BOJJOMACIOCTOWKOTO
MOKPBITHS, 00JIaJaloIero yIy4YIlIeHHBIMUA aHTU(QPUKIHMOHHBIMU CBOMCTBaMH. K cokalieHHo, aBTOpBl HE pac-
KPBIBAlOT YPOBEHb BIIMSIHUS MOJMMEPHOHN IJICHKH HA CTOMKOCTh K M3HAIIMBAHUIO TTOKPBITUS IPU OTHOCUTEIBEHO
BBICOKHMX TeMIepaTypax paboueit AeTaiy, KOTOpbIe HMEIOT MECTO IPH padoTe IBUraTessi BHYTPEHHETO CIOPaHHS.

3aj1a4a MOBBIIICHUS] U3HOCOCTOMKOCTH THIIB3 IIMJIMHIPOB pelIaeTcs MpUMeHeHHeM (PMHHUILTHOM 00padoT-
KU BHYTPEHHHX TOBEPXHOCTEH 3aroToBOK MHEeBMOBHOpoanHammdeckuM MeronoM (IIBAM) [7]. B atom ciyyae
nepex nposenienreM [1BJIM npon3BoAsT 4epHOBOE U IOJTyYHCTOBOE XOHHMHIOBaHKE. 3aTeM 00padoTKa BHYTPEeH-
HEW MOBEPXHOCTH TWJIB3bI OCYIIECTBISIOT CTAIbHBIMH IIapaMH C MOJydeHHeM IepoxoBarocTH Ra<0,5 mxwm,
cpenneit Tiryonns! BriaguH Ry <1 mMxm. [Ipumenenne [IB/IM mo3BosseT yCTpaHUTh 3a[IUPBI U ApYyTUe e(eKThl
MOBEPXHOCTH JIETAJM U MO3BOJISIET N30€KaTh ONEpaly YUCTOBOIO XOHUHIoBaHus. B pesynbrare oOpaboTku mo
npeyiaraeMomy crocoOy odecreunBaercsi MOBbILIEHHE N3HOCOCTOHKOCTHU B 1,5-1,7 pasa, npu ycTpaHeHUH 3a1u-
poB. be3ycnoBHO, HaoKeHe BHOPALIMiA IPH HATUPAHUN MSATKUX TJIEHOK 00ECTICUUT TIOBBIIICHHOE KA4eCTBO T10-
KpbITust. OTHAKO Ype3MepHasi CJIOKHOCTh YCTPOHWCTBA M TEXHOJIOTMUYECKHUX OMNEpaldii He TIO3BOJISIET PEKOMEH I0-
BaTh JAHHBIA METOJ| K IIUPOKOMY BHEJIPEHHIO.

CoracHO uccienoBaHusaM [ 8] it oOecrieyeH s BBICOKOTO KauecTBa MOBEPXHOCTEH TPEHUS M CHHXKCHUS
TeMITa UX W3HAIIMBAHUSA Tiepe]] MPUMEHEHHEM (HHUIITHON aHTHOPUKIIMOHHON O0e3abpa3iBHON 00pabOTKH HEOO-
XOIIMMO IIPOBECTH PsiZ orepauuid: | - 3MeKTPOXMMHYECKOE XOHHHIOBAaHUE; 2 — YIPOYHEHHE MOBEPXHOCTHOTO
CJIOSl TUTACTHYECKUM Je()OpMHUpOBaHUEM HakaTHUKamu. [Ipy okoHYaTensHOH 00paboTKe aHTH(PUKIMOHHBIMH
OpyckaMy TpeJIOKEHa TEXHOJIOTHYeCKash cMech, %: xmopua meau — 0,625 — 2,5; oprodocdopHas kuciora —
0,125 - 0,5; popmamun — 1,3 — 0,5; Boma — ocranbHOe. CIOXXHOCTh TEXHOJIOTUIECKOT0 TIPOIecca CHIKAET BO3-
MO>KHOCTH METOJIa TP €T0 PEATU3aLUN HEITOCPEACTBEHHO B IPOM3BOICTBEHHBIX YCIOBUSAX.

[NoBbleHne pecypca MMib3 MIJIHHAPOB aBTOTPAKTOPHBIX JBUTATENICH MOXKET OBITh JOCTHTHYTO TIPHMeE-
HEHHEM pa3padoTaHHOTO B [9] mpucnocobiaeHus A HAaHECEHUS! aHTU(PUKLIMOHHOTO CJIOS1 HA TIOBEPXHOCTh Tpe-
Hus (puc. 1). OHO cOOepKHUT: HATUpAIOLUIMK 371eMeHT | B (opMe HenbHOro HMIMHAPA ¢ GackaMu 1Mo TopLaM;
TIOPIIIeHB 2; KOPIyC 3, BHIMOJIHEHHBIN B BUe IWIHHAPA. Ha BHyTpeHHel CTOpOHe KOpITyca ¢ OJJHOTO Kpasi nMe-
€TCsI THO C OTBEPCTHEM I10J] CTYIIEHb TOPIIIHS 2, ¢ APYTOro - BHYTPEHHsS pe3b0a Ha JUTHHY YIopa 5, BBIITOJIHEH-
HOT'O C HapY)KHOH pe3b00ii 1 MonepevHoil KaHaBKOW Ha TOpLE C BHEIIHEH CTOPOHBI, a TaKkKe Mpy>KUHa 4, HaX0-
TIITAsICS. MEKTY TTOPIITHEM 2 ¥ YIIOPOM 3.

7 ‘ 1 4 3

N - re (F

"""""""" \ 17 A |

| e \‘:‘. ‘-.‘ [ ," \’ \ |
\J @\ |l

Pucynok 1 - IIpucniocobnenue qisa nposeaeanss ®ABO runp3 nmimHAPOB
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[pemnaraemoe mpucrnocodIeHne 00ecreunBaeT MOCTOSHHOE YCHITHE MPUKATUST HATHPAIOIIETO dJe-
MEHTa, U3rOTOBJICHHOTO U3 MITKUX METAJUIOB WIIH CILIABOB, K MOBEPXHOCTH T'MIIb3bI IWJIMHAPOB 32 OJIUH pa-
0ouwmii npoxo/1. [[puMeHeHre TaKOTO YCTPONCTBA B €IMHCTBEHHOM DK3EMILISPE MPHU HATUPAHUU BHYTPCHHUX
MOBEPXHOCTEH B U 1iesiecooOpa3Ho. OcoOEHHO 3TO BaXKHO TPU CO3TaHUU MATKUX MOKPBITHI Ha 3epKalie
THJIB3BI IAIMHIPOB BCIICACTBUE «3aMa3blBaHUS» TOPIA HATUPAIOIIETO 3JIEMEHTA U3-3a HAIIMYHUS B CTPYKTYpe
gyyryHa rpadura. [Io3ToMy B 3TOM cllydae CleIyeT UCIOJIb30BaTh OJJHOBPEMEHHO HECKOJIBKO HATHPAIOIIHX
T'OJIOBOK, YTO IO3BOJIUT U30€KATh CHUKCHHS KaueCTBa aHTU(PUKIIMOHHOTO TTOKPBITHUSL.

[lonoxxuTenpHBIE Pe3yNbTaTHl TI0 POCTY Pecypca THib3 IFUIMHAPOB IMOKa3ai crocod [10] 3axmovaro-
IHHACS B HAHECEHNH aHTU(PUKIIMOHHOTO MTOKPBITHS METOJIOM HATHpaHUsI ciost taTyHu ToimwHo# 0,02-0,03 M.
Hatupanue npou3BOauTCS BpalAONIMMUCS W TIOCTYNATEIBHO MEPEMEIIAOIIMMHUCS JIATYHHBIMU POJIUKAMH,
YCTaHOBJICHHBIMHM Ha OmpaBke (puc. 2). PojaMku cMaumBarOTCS TEXHOJIOTHUYECKUM PACTBOPOM, COCTOSIIUM U3
CMECH TIIMIIEPUHA C XJIopHAaMH MeTaioB. CyIeCTBEHHBIM HETOCTATKOM CIOco0a SBISIETCS Ype3MepHO OOJTb-
1I0€ KOJIMYECTBO OIepalliid: TOKapHas 00paboTKa; 3aKaInBaHUe paboyell HOBEPXHOCTH TOKAMH BBICOKOW 4acTo-
ThI; PUHUIITHAST 00Pa0OTKA HAa XOHWHTOBAILHOM CTaHKE; HAHECEHUE aHTU(PPUKIIMOHHOTO MOKPHITHS.

N

4 e

1 - TMITB3a MUITMHIPOB; 2 - ONpaBKa; 3 - BepXHU QukcaTop; 4 - OONTHI; S - MIIMUHIIEN;
6 - TOJIOBKA JIIS1 JITAaTyHUPOBAHUS; 7 - TATYHHBIE POJIMKH; § - YyTYHHBIE CTEHKH THIIb3bI IMTHHAPOB;
9 - cnoit narynu
Pucynoxk 2 - O6muii BuJ ycTpoHCTBa 1J1s1 HAHECEHUS] aHTUPPUKIIHOHHOTO MTOKPHITHS
Ha CTEHKH T'HJIB3bI IIMJIMHIPOB

VYIydimuTe Ka4ecTBO MOBEPXHOCTH THIIh3 IWIMHAPOB 1pH npoBeaeHun GABO, no muenuio [11] Mox-
HO MPOM3BECTH JO3UPOBAHHOH MOaueii TEXHOJIOTUUECKOH CMECH B 30HY 00paOOTKH Yepe3 KaHajbl U COoIia B
KOpITyCe XOHMHTOBAJIbHOW TOJIOBKH C aHTH()PHKIMOHHBEIMU Opyckamu. IIpoliecc HaHeCEHUS] TIOKPBITHS OCY-
IIECTBIIAETCS TIPH BO3BPATHO-TIOCTYNATEIbHOM U BpalllaTeIbHOM IEPEMEIIEHNH TOJOBKU. Y CTPOMCTBO I
peanuzanuu criocoda MokasaHo Ha pucyHke 3. HemocTatkoM Takoro npucnocoOIeHus U COOTBETCTBEHHO CIIO-
co0a HaHEeceHHs MOKPBITUS, HECOMHEHHO, SIBISETCS CJIOXKHOCTH 000OPYIOBaHHUS U MPUMEHEHHE TEXHOJIOTHYe-
CKOM JKH/IKOCTH TI0/IaBa€MOM B 30HY HATHUPaHMs MO JIaBlicHHeM. B 3ToM ciydae OyayT HapymaThcs S9KOJIOTH-
gyeckue HopMaTuBbl. Kpome Toro Oombiast miiomia s HaTUpaHus IPUBEAET K OBICTPOMY «3aMa3bIBaHHIO» Opyc-
KOB. B cBsi3u ¢ 3THM Takoil MeTo/] (DaKTHYECKU HE MOTYYMII ITUPOKOTO PACTIPOCTPAHEHUSI.

1 ' J

1 — 3ayTMBHAS TOPJIOBHMHA; 2 — TEXHOJIOTMIECKast )KUAKOCTh; 3 — AIIEKTPOHACOC; 4 — TPyOOIPOBOI; 5 — KOJUIEKTOD;
6 — TpyOOIIPOBOI; 7 — KOPITYC; 8 — COIII0; 9 — riiTh3a MWIMHAPOB; 10 — XOHMHTOBABHEIEC TOJIOBKH
Pucynok 3 — Cxema peanuzaiuu crocoda
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YBennueHue kauecTBa paboueil MOBEPXHOCTH U MPOU3BOAUTEIHLHOCTH TEXHOJIOTHYECKOTO Iporiecca
TIpU HAaHECECHUH aHTU(GPHUKITNOHHBIX TMOKPBHITHN Ha IMWIMHAPHICCKHE AeTaln B padote [12] pemaercs 3a cuer
CHeLUAbHOW KOHCTPYKLMH JIOpPHA, KOTOpas COBMEIIACT OMNEpalMy: pe3aHHs; HAHECEeHHUs aHTUPPUKIHOH-
HBIX TIOKPBITHIA U3 MATKUX METAJUIOB; OBEPXHOCTHOTO IMJIacTUYECKOro aedopmupoBanus. [lo MHeHHIO pas3-
paboTYUKOB, IPUMEHEHHE TuTacThdeckoro aedopmupoBanus nocne nposeneHuss ®ABO mo3BonuT CHU3UTH
[IepPOXOBATOCTh W 3aIOJIHUTH MMPOCTPAHCTBA HA TMOBEPXHOCTH THIIB3BI HE OXBAUYEHHBIE MSTKHM METaJUIOM.
Tak kak TONMIIMHA HATUPAEMOH TICHKH HE MPEBBIIIACT MATH MUKPOH, BPAJ JIU MPUCYTCTBHE MOBEPXHOCTHO-
TO TUTACTHYECKOTO e(hOPMUPOBAHUS OKaXET 3HAYNMOE BIMSHUE HAa Ka4eCTBO MOBEPXHOCTH TpeHHs. boiee
TOTO, HE UCKITFOUYEHA BO3MOXKHOCTh YAAJIECHHS YK€ MOTy4YeHHOTO TOKPBITHS.

YcTpoicTBO A7 PPUKIHOHHO-MEXaHMUECKOT0 HAaHECEHUs TIOKPBITHIA, TpeiokeHHoe B [13], XoTs u
o0ecreynBaeT MOTyYeHHE MOBEPXHOCTH C BBHICOKMM KaueCTBOM HAHECEHHOTO aHTH(PPUKIHMOHHOTO TOKPHI-
TS, OTIMYAETCS BRICOKON CIIO)KHOCTHIO KOHCTPYKIIMH, COAepIKaIeil 00IbIIoe KOMTHIECTBO IeTaIel U Y3JI0B.
B cBsi3u ¢ 3TUM mpHCnocoOIeHNe OTINYACTCS HU3KOW Halle)KHOCTBIO M HE MOXKET OBITh PEKOMEHIOBAHO K
MPOMBIIIJICHHOMY BHEAPEHUIO.

IIprmmenenwne n3o0pererns [ 14] obecrieurBaeT MOBBIICHUE TIPOTHBO3AIUPHBIX CBOHCTB 3epKasia IHITHH-
IpOB JBUTaTENel BHyTpeHHeTo cropanus. [Ipemtaraemprii crioco0 (prcyHOK 4) MO3BOIISET C IOMOIIEBIO Iedop-
MUPYIOIIHX IEMEHTOB 2 YIUIOTHATh B MUKPOBIIJNHAX MOBEPXHOCTH aHTU(PPHUKIIMOHHBIX MaTEpHAIOB OPYCKOB
1 mo mepe nx HaHeceHUs. KpoMe TOro KOHCTPYKTHBHBIE SJIEMEHTHI 2 00eCeunBaioT Ae(h)OpPMUPOBAHUE TTOKPHI-
THI, 9TO IPUBOANT K M3MEHEHUIO TEOMETPHUHN BEPIINH MHUKPOHEpOBHOCTEH. COOTBETCTBEHHO MX (POPMOHU3MEHE-
HUC YMCHBIIACT IMMUPUHY BIIaAWH, CO34aBasA yCIOBUA JIA 3allICMIICHUA U YACPXKAHUA OT «BBIPBIBAHHWA» U BBIMbI-
BaHWS B HUX aHTU(PPHUKIHOHHBIX MaTepHaloB Opycka. PaHee oTMedanoch, YTO MOBEPXHOCTHOE ILIACTHYECKOE
nedopmupoBanne o nomyderHoit @ABO TIeHKe He UCKITIOYaeT MOMyYeHIe OTPUIIATENFHOTO pe3yibTara B BU-
e yIasieHust 00pa30BaHHOTO MOKPBITHS. AHAIOTHYHAS CUTYAIs KIMEET MECTO U B IAHHOM CITy4ac.

Pucynok 4 — Cxema ycTpoiicTBa Aj1sl HaHECEHHs aHTH()PUKLIMOHHOTO HOKPBITHSI C TTOCIIELYIOIIUM
ero 1eopMHUpOBaHUEM

[MoBbIIEHUsS N3HOCOCTOMKOCTH BHYTPEHHUX IHJIMHPUIECKUAX TOBEPXHOCTEH, padOTAIOIIUX B yCIIO-
BUSIX TPAHUYHOT'O TPEHUs corjacHo padote [15] MoxkeT ObITh JOCTUTHYTO cieayromuM odpasom. CHavana
Ha pabovyI0 MOBEPXHOCTH JETaN HAHOCAT cpedy (Tayiuii), a MHCTPYMEHT M3 CIIaBa MEIH JOIOJIHUTEIHHO
HEepeMeINaloT B INIOCKOCTH, MapalIeIbHOM ee OcH, MOJ AeHCTBHEM YIbTPa3BYKOBBIX KOJIeOaHUH 4acTOTOM
14 - 16 xI'u u ammuutyno# 30 - 45 mxwm. [Ipu sToM dopMEpoBaHUEe OCHOBHOTO (HYPUKIIMOHHOTO TOKPBITHS
MIPOUCXOANT MIPH OJHOBPEMEHHOM IUIABJIEHUM MaTepHala Cpeibl B 30HE KOHTaKTa M HAaHECEHMs BMECTE CO
CILIaBOM MeJu Ha 00pabaTbiBaeMyIo IIOBEPXHOCTh. B pesynbrare obecrieunBaeTcs IOBBIIEHUE H3HOCOCTOMN-
KOCTH COTIPSKEHHSA, TPOU3BOIUTENHHOCTH MPOIIECCa HAHECEHHS, aATe3MOHHON MPOYHOCTH HAHOCHMOTO TI0-
KpbITHs. Peanuszanus nponecca OyJIeT OTIMYAThCS YpEe3MEPHON JTOPOrOBU3HON (rajuiuii oueHb 10poron ma-
TepUa) U TEXHOJOTHYECKON CIIOKHOCTBIO (HEOOXOIMMOCTh CO3/IaHHE YJIbTPa3BYKOBBIX KoJieOaHHWH 3aiaH-
HOM 4acTOTHI ¥ AMIUIUTY/IbI), TO3TOMY METO/ MPUMEHNM K KOHKPETHBIM YHUKAIEHBIM U3JIEIHSM.

KpuTtnaeckoe paccMoTpeHne CyIIECTBYIOMNX METOIOB M YCTpoiicTB st mpoBeneHuss ®ABO mo3Bo-
JIUJT ONIPEAETIUTH CIEeIYIOINe CYIIECTBEHHbIE HEJOCTATKH, SIBISIOMINECS XapakTepHbIMU. [lepBoe — B 00I1b-
LIMHCTBE CJIy4aeB OCYILIECTBIEHUE TEXHOJIOTMYECKOro Mpolecca HaTUPaHUsl HE PALIMOHAIIBHO B BUAY CJIOXK-
HOCTH TE€XHOJIOTUH M yCTPOHCTB. BTOpOe — Bcmonb30BaHNe HATUPAIOIINX TOJIOBOK C OOJBITMMH TIIOMIAIIMU
KOHTAKTUPOBAHUS HENb3s CUUTATh MPUEMIIEMBIM BCJIEACTBUE MX OBICTPOTO «3aMa3bIBaHUS» IPaPHUTOBBIMU
BKIIIOUEHUSIMH. TpeTbe — HE PEAKO B METOJaX MPUCYTCTBYIOT ONEPalUU Pa3IMYHOTO (YHKIHOHAIBHOTO
HazHa4YeHHs (HalpuMep, XOHMHIOBaHKE, TOBEPXHOCTHOE TIACTUYECKOe Je(OpMUpPOBAHHE, TPUMEHEHUE T10-
BEPXHOCTHO aKTUBHBIX BEIIECCTB U HEIIOCPEICTBEHHO HATUPAHUE).

3axuiouenue. [Ipu pa3paboTke HOBBIX METOIOB MONYyYEHHsI aHTU(GPUKLIMOHHBIX TIOKPBITHI U3 MSIT-
KHUX METaJUIOB U COBEPLIEHCTBOBAHUS U3BECTHBIX, PEKOMEHIyETCsI COOJI0NATh CIEAYIOIINE YCIOBUSL:

1. He BbICOKasi TEXHOJIOTHUYECKAs! CII0’KHOCTD IIpoliecca.
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2. Vcrionp30BaHre OTHOBPEMEHHO HECKOJIBKUX HATHPAIOIINX TOJIOBOK C MAJIOH TUTOIIAAbI0 KOHTAKTa
B CHCTEME «pabodast IOBEPXHOCTh — HATHPAIONTUH MaTepHUain).
3. MUHUMH3UPOBATH KOJMUYECTBO OMEPAINii PE3KO OTIIMYAFOIIUXCS 110 CBOSH (PYHKIIMOHALHOCTH.
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