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MPOTPECCUBHBIN METO/I 3AIIIUTHI JIETAJIEA OT USHAILIUBAHUS 1
KOPPO3UUN

Penxun 10.B., Poiounckas T.A. (kagpeopa mexanuxu, TTU FODY, 2. Tacanpoe, Poccust)

OnHOll M3 JOCTAaTOYHO CJOXHBIX MpoOJeM sBIseTCAd 3aluTa H3JENUd  OT
Bo3JeicTBUs  BHemHed cpeabl. llosTomy pa3pa®oTku 1O  pemieHuio  mpoOiIeMbl
KOPPO3MOHHOM 3aIMThl aKTyaJdbHbl UM TPEOYIOT KOMIUJIEKCHOTO PEILICHUs, HAaYMHAas OT
pa3paboTku 3(PPEKTUBHBIX IKOJIOTUUECKU OE30MACHBIX aHTUKOPPO3HOHHBIX MATEPHAIOB U
TEXHOJIOTMH WX HaHECEHUS 10 Pa3pabOTKH HOBBIX METOJOB 3alllUThI JeTalCH.

OnHuM M3 Hambosee COBPEMEHHBIX METOJOB 3AIMTHI JAETajeil OT M3HAIIMBAHHS U
KOpPpO3UHM SBIIIETCA IUIa3MEHHOE HambUIeHHe MOKpbITHi. [lnasmMeHHoe HambuieHHE
MOKPBITHHA TO3BOJIAET HE TOJBKO 3alllUINaTh JETaad OT KOPPO3UH, HO M IO3BOJISIET
BOCCTAHABJIMBATh X MEPBOHAYAIIBHBIE Pa3Mephl MOCTE T0JITON IKCIUTyaTallMH, a TAKXKE ATOT
METOJ] IPUMEHUM U K JAeKopaTHBHONH 00paboTke. CyIIHOCTh MJIa3MEHHOI'O HAIbUICHUS
COCTOMT B HAHECEHUHM IMOKPBHITUS M3 OTAEIbHBIX YacTHIl MOPOIIKOBOTO MaTepHana,
HarpeToro U yCKOPEHHOTO ¢ MOMOIIbIO BBICOKOTEMIIEPATYPHOH TUIa3MEHHOMN CTPYH.

O¢dexkr oT mnIa3MEeHHOro HamnbUIGHUS JIOCTUraeTcss 3a CYeT CO3JaHus Ha
MOBEPXHOCTH M3JENUS  3AIIMTHOTO MOKPBITHS, KOTOPOE MHOTOKPATHO TOBBIIIAET
HKCIUTyaTallMOHHBIE CBOMCTBA JETalM WM BOCCTAHABJIMBACT IEPBOHAYAIBHBIN pazmMep.
MeTo0M TUIa3MEHHOTO HAalbUICHUS CO3Jal0TCAd MOKPBITHS 00Jafaromue He TOJIbKO
3alIUTHBIMH, HO U IEKOPATUBHBIMHU CBOWCTBAMHU.

TexHOIOTUYECKUI MPOIECC TIa3MEHHOTO HAMBIICHHUS] COCTOUT M3 MPEIBAPUTEIbHOM
OYMCTKH (JIOOBIM  M3BECTHBIM METOJIOM), AaKTHBAaIMOHHOW 00pabotku (Hampumep,
aOpa3MBHO-CTPYHHON) W HEMOCPEICTBEHHO HAHECEHUS IOKPBHITUS ITYyTeM IepeMEIICHHS
U3JENUs OTHOCHUTENIBHO IUIa3MOTpOHa MM HaoOopoT. Ckopocts mnepemernenus 2...30
MM/CEK, paccTosiHMEe Mexay miazMoTpoHoM u u3aenuem 100...150 mMm, auamerp msATHa
HaneuieHus 10...25 mm, tonmuua nokpeitust 0,05...1,0 mm. Temneparypa HarpeBa aetaneit
npu 1mia3MeHHoM HambuieHuu He npesbimaer 100...150° C. B kadecTBe MOpPOIIKOBOIO
Marepuana, (GOpMHUPYIOIIEro MOKPHITHE, UCTIOIB3YIOTCS Pa3JIMUHbIe MaTepuajbl U CIUIABHI,
TYroIUIaBKME COCAMHEHHUS, OKCHIBI, MOJUMEpbl M HMX KoMmMmo3uiuu. [Ipm HaHeceHUH
MOKPBITUA M3 MOPOIIKOBBIX MaTepHaloB OOJbIIOE 3HAUCHHE MMEET pa3Mep YacTHUIl
HaHOCUMOro marepuaia. OT TpaHyJIOMETPUUECKOI0 COCTaBa MCXOJHOTO MOPOIIKA 3aBUCUT
NPOU3BOJUTEIBHOCTh Ipoliecca, CBONCTBA IMOJIy4aeMOTO TOKPBITHS, a Takke cama
BO3MOXXHOCTh HAaHECEHHUs MOKPHITHSA. Eciu KpymHbIE YacTUIBl HEJOCTATOYHO XOPOIIO
IPOrpeBalOTCsA, TO MPOYHOCTh CBSA3M C MOJUIOKKON HamMHOro Hike. CIHMIIKOM MeJKue
YacTUIbl HE OO0NagaloT JOCTaTOYHOM BHeprued ans oO0pa3oBaHHUA NPOYHOM CBSI3U C
MOJUT0XKKOM. Menkuil mopouok He 00JaZaeT XOpoILIeH ChIMy4ecTbl0 U TPaHCIOPTUPOBKA
€ro B IJIa3MOTPOH 3aTpyAHeHa. Hambonee moaxonsmumu JUis MJIa3MEHHOTO HaIbUICHHS
ABISAIOTCSA MOpoIuku ¢ pasmepoM uacTtull 50-100 mxwm. Ilepen mpuMeHeHHMEM MNOPOLIKU
HEOOXOJMMO MPOCYHUIUTh W MNpocesTh. VccneroBaHUSAMH YCTaHOBJIEHO, YTO CLEIUICHHE
HOKPBITUSL € JETalbi0 B 3HAYUTENIBHOM Mepe 3aBUCHT OT TeMIepaTypbl HarpeBa
METAJUTMYECKUX YACTHIl U CKOPOCTH MX I0JIETa B MOMEHT yzapa o noBepXHocTb. CKOpocTh
[oJieTa 4acTUll, B CBOIO OYe€pelb, 3aBUCUT OT CKOPOCTU HUCTEYEHMS IUIa3Mbl, MOIIHOCTH
Oyrd, BHJIAa U pacxoja IazMooOpa3ymomero rasa, (GopMbl U pa3MepoB KaHAJIOB COILIA,
pasmepa yacTHUILl TOPOIIKa U IpYrux (pakTopoB. C yBeIMYEHHEM PACCTOSIHUS MEXAY COIIIOM
IJIa3MOTPOHA M MOBEPXHOCTBIO JETadM TeMIeparypa M CKOpPOCTh IOJeTa YacTHULl
MOHMKAeTCA U yXyAIIaeTcs ux cuervieHue. s oGecrnieueHust Hy>)KHOTO KauecTBa TOJIIMHA
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MOKPBITUS TOJDKHA OBITH HeOobmoi — 10 1,5 MMm. C poCTOM TONIIMHBI TIOKPBITUSI B HEM
MPOUCXOJUT YBEIUUYECHUE BHYTPEHHUX HANPSIKEHUM, YTO CHUKAET MPOYHOCTH CLEIUIEHUS
ciosi ¢ mookkKou. [Ipu BOoCCTaHOBIEHHMM [eTaned, UMEIOIIUX HU3HOC 3HAYMTEIBHBIX IO
BEJIMYMHE IUIOMANeH, BO H30ekKaHHE MMeperpeBa HAHOCUMOTO TMOKPBITHS, MPUOETrarT K
OXJTKJICHUIO JIETAlM CTPYel CKAaToro BO3AyXa, KOTOPBIA MOAAIOT U0 yepe3 BHYTPCHHHE
KaHaJbl IeTay, JIu0o Ha yxke chopMHupoBaBIIeecs MOKPHITHE. B HEKOTOPHIX cllydasiX, KOraa
netanu TpeOyeTcss NpPHUAATh TMOBBIIICHHYI HW3HOCOCTOMKOCTh, a TakKe YBEIUYHUTHh
MPOYHOCTh CUEIUIEHUSI NOKPBITHS C MOBEPXHOCTBIO JAETalK, MNPOU3BOJAT OIUIABICHUE
noKpeITUs. [lpu 3TOM pacmnaBisiOTCS JHIIb HaumOoJee JIErKOIUIaBKUE COCTABISIONINE
CIUIaBa, caMa ke JeTallb TOJbKO HarpeBaercs. OIuiaBieHHe MOKPBITUSI OOBIYHO TPOU3BOJIAT
IUIa3MEHHOM CTpyei cpa3y *ke I0ociIe HaHECEHHs CJIOsl TpeOyeMOi TOJIIIHHBI.
[TpuHIMT TIa3MEHHOTO HAIBUICHUS MMOKa3aH Ha puc. 1.

MnasmenHbil 283 + Mok
Oxnamdaemsill sodod

Mokpsimue
W Modnoxka
WUsonsamop Gmsepc:;g;zﬂ;;:
Puc. 1.

JIaHHBIN TPOLECC UMEET CIEAYIOIIMUE TPEUMYLIECTBA:

e BBICOKUH KO3 duIMEHT ncnosb3oBanus nopomika (1o 85%), mpoyHOCTh CICTICHUS
MOKPBITHSI ¢ 0cHOBOH (110 60 MITa), HU3Kast TOPUCTOCTH;

e YHUBEPCAJIBHOCTh 32 CUET MOJYyYEHHUS MOKPHITHIA U3 OOJIBIIMHCTBA MaTepHasioB 0e3
OTpaHWYCHUSI UX TEMIepaTyp IUIaBICHHUS;

e HAHECEHUE TMOKPBITUS HA W3JENUs, H3TOTOBJICHHBIE IPAKTUYECKU W3 JHOOOTr0
MaTepHana;

e OTCYTCTBHE OTPaHUUYEHUH IO pa3MepaM HAMBUISIEMBIX U3/ICTUH;

e HU3KOE TEPMHUYECKOE BO3JCHCTBUE HA HANBUIIEMYIO OCHOBY, 4YTO IIO3BOJISIET
n3bexare Aepopmanuii, HU3MEHEHUH pa3MepoB U3JENIMHA, a TakkKe MCKIIYUTh
HE)KeJaTeJIbHbIE CTPYKTYPHBIE IIPEBPAILICHIS] OCHOBHOTO METaJlja,;

e HAHECEHUE TOKPHITUS HA JTOKATbHBIE TOBEPXHOCTH;

e TIOJyYCHHE PErJaMEHTUPOBAHHONM OJHOPOJHOM MOPUCTOCTH TOKPBITUS IS
UCIOJIb30BaHUS B YCIOBHUAX PaOOTHI CO CMa3KOH MOBEPXHOCTEH CKOJIbKEHUS,

e dp(eKTHBHOE yNpaBICHUE DSHEPreTHUCCKUMHU XaPaKTEPUCTUKAMHU HAIMBUIIEMBIX
YaCTHII W YCJIOBHSIMH (OPMUPOBAHUS TMOKPHITUS 32 CYET THOKOCTH PETYITHPOBAHUS
apamMeTpoB U PEKUMOB pabOTHI TITA3MOTPOHA;
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e HAJIOKHOCTh U CTaOMIBHOCTH OOOPYIOBaHUS, BBICOKUHA pecypc dSIEMEHTOB
M1a3MOTPOHA, 33 CYET ONTHMH3AIUU YCIOBUU OXJAXICHHUS M OOECIECYCHHS TILTIABHOTO
HapacTaHUs U MaJICHUS TOKQ,

e BBICOKAsl MPOU3BOJAUTEILHOCTH IIpoIIecca.

[Ipomecc  MIa3MEHHOTO  HAMBUICHWS  HAXOAWT  IIMPOKOE  TNPUMEHEHHE B
MAIIMHOCTPOCHUU (KanuOpbl, MOAMIUIHUKNA CKOJIBXCHHS, THIPOLMIMHIPHI, ILIYHXEpa,
MIMUHACTH W Balbl, pPAa3JIMYHbIE INTAMIIbI, KOJICHYAThle Ballbl, CTYNHUI[bI MAaXOBHUKOB
JBUTATEJIs, Balbl BOISHBIX HACOCOB W BEHTWJISATOPOB, TOJIOBKH LUJIUHAPOB, TMOPIITHEBBIE
KOJIBIIA U T.IL.).

DOxoHoMuYeckas 3QPEKTUBHOCTD MJIa3MEHHOTO HAMBUICHUS OTIPEIEISIETCS:

e TIOBBIIICHUEM HAJSKHOCTH M JIOJTOBEYHOCTH BBIIYCKAEMOH M HCIOIb3yeMOM
MPOIYKIIMU KaK MUHUMYM B JIBa pa3a;

e COKpAIllEHUEM 3aTpaT Ha U3TOTOBJICHHUE 3aMIACHBIX YaCTEH, JKOHOMHEH MeTala;

e BEICBOOOXKICHHEM pPa0OTHHKOB, 3aHATHIX Ha W3TOTOBJICHWH 3alacHBIX 4YacTed W
BOCCTAHOBJIEHUH JeTalel,

e YBEIIMUYCHHWEM BBIMYCKAa MPOJAYKIMK HA HMCHOJB3YIOIIEMcs 000pyI0BaHUHU,
BCJIEACTBUE COKpAIICHHS TPOCTOEB IS 3aMEHBbl M3HOIIEHHBIX JIeTajeil U aBapUHHBIX
PEMOHTOB 000PYIOBaHHSI.

[Ipyn mna3MEHHOM HAHECEHHWH MOKPBITHA Ha TMOBEPXHOCTH u3Aenus (HopMHpyeTCs
CIIOW W3 4YacTUIl TMOPOIIKA, OONaJaIMUX ONpPESICHHBIM 3alMacoM TEIUIOBOW W
AIIEKTPUUECKOW DHEPrUH, MOTYyYEHHON B pe3ylbTare B3aMMOJEUCTBHS CO CTpyeH AyroBoit
mia3Mel. [Ipu miia3sMeHHOM HAHECEHHH METAJTMYECKUX TMOKPBITHH 71 pacIijiaBICHUS U
NepeHoca MOPOoIKa Ha MOBEPXHOCTH JIETANM HCIOJB3YIOTCS TEIUIOBBbIE M TUHAMHUYECKHE
CBOMCTBA IJIA3MEHHOW CTPYH, KOTOPYIO MOJY4arOT HArpEeBOM IL1a3M000pa3yrolero raza B
DIIEKTPUUECKOW J1yre, TOpsIIed MeXIy KarogoM W aHOJOM IUIa3MEHHON TOopenku
(mmasMoTpoHa).

MeTton TMIa3MEHHOTO HAMNBUICHUS OTHOCUTCS K 4YHCIYy Haumbojee aKTHBHO
Pa3BHUBAIOIIMXCS HAMpaBIEHUH B OONACTH 3alIUTHBIX MOKPHITUHA. OH 3aHMMaeT MecTo B
rpynmne  TPOMBIIUIEHHO  Pa3BUTHIX ~ METOJOB U XapaKTEpPHU3yeTcs  BBICOKOM
YHUBEPCAIBHOCTHIO, TPOU3BOAUTEILHOCTHIO, JIETKOCTHIO B aBTOMATH3AIlMH, BBICOKOM
CKOPOCTBIO MPOTEKaHUs (PU3NYECKHUX MPOLIecCOB U Ap. HamblieHne MOXKeT MPOU3BOIUTHCS
KaK Ha Malible TIOBEPXHOCTH U3JIETHI, TaK U Ha OOJbIINE, TPAKTUYECKU 0€3 OrpaHUYCHUS
pa3MepoB TMOBEpXHOCTU. Vcmonb3oBaHWE TMJIa3Mbl [O3BOJIIET CO3JaBaTh MOKPBITHS
pa3inuyHOro Ha3HaueHWs (M3HOCOCTOMKHE, KOPPO3HMOHHOCTOWKHE, TEIJIO3allUTHBIE,
AJIEKTPOU3OJISIIUOHHBIC U JIPYTHE).
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