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(kageopa mexanuxu, TTH FODY, 2. Tazanpoe, Poccus)

I'azorepmuueckoe HambiieHue (anri. Thermal Spraying) — sto mporecc Harpema,
JTUCTIEPTUPOBAHUS M TIEPEHOCA KOHACHCUPOBAHHBIX YACTHI] PACIBUIIEMOTO0 MaTepuana
ra3oBbIM WJM IUIa3MEHHBIM TOTOKOM Uit (DOPMHpOBAHHS Ha TOJJIOKKE CIOS HYXKHOTO
matepuana. [log oOmuMm Ha3BanueM rasorepmuueckoe HambuieHue (I'TH) oObeauHstor
CIIEYIOIIMe METOMBI. Ta30IJIaMEHHOE HAMbLJICHHE, BBICOKOCKOPOCTHOE Ta30IUIAMEHHOE
HaMblICHUE, JCTOHAIMOHHOE HAMbUICHHE, IUIa3MEHHOE HANbUICHWE, HAIbUICHUE C
OTIaBJICHWEM, OJJIEKTPOJIyroBasi MeTajUIM3alusi W aKTHUBUPOBAHHAS  DJEKTPOIYroBas
MeTaJLTU3AIUS.

Kak mnpaBuno, I'TH mnpumensitor i co3gaHusi Ha TOBEPXHOCTH JeTalled U
obopymoBaHus (PYHKIMOHAIBHBIX MMOKPBITUH — H3HOCOCTOMKHX, KOPPO3MOHHO-CTOWKHX,
AHTUQPUKIIMOHHBIX, AJIEKTPOU3ZOJSIUOHHBIX, AJIEKTPOMPOBOJAIINX, IMPOTUBO3ATUPHBIX,
TEIUIOCTOMKUX, TepMOOapbepHBIX M T.1. MaTepuanaMu sl HANBUICHUS CIYXaT MOPOIIKH,
IIHYPBI ¥ TPOBOJIOKK U3 4uCcThIX MeTauioB (W, Mo), uatepmeramumaos (Ni-Ti; Ni—-Al; Ni-
Cr), xepamuku (Al,O3, ZrO;, TiO2) u meramokepamuku (Al,03—Ni; Al,Os—Mo; Al,O3—Cr u
np.). HekoTopble M3 METOJOB Tra30TEPMUYECKOTO HAIBUICHUS SIBISIOTCS aJbTEPHATUBOM
METO/IaM TaJbBaHWYECKOM, XUMHKO-TEPMUYECKOW 0OpabOTKM METasIoB, TUIAKMPOBAHUS,
Ipyrue — MeToJaM TMOKpPAcKd, IMOJIMMEPHBIM TOKpPBITUAM. [lpyroe pacmpocTpaHeHHOe
npumenenne ['TH — peMoHT u BoccTaHoBieHHe AeTaneil u obopymoBaHus. C MOMOIIBIO
HANBUJICHUS! MOXXHO BOCCTaHOBHUTH OT JIECATKOB MHUKPOH JI0 MHJUIMUMETPOB MeTasa.
Oco0eHHOCTAMHU TEXHOJIOTHH SBIISIOTCS

— BO3MOYKHOCTh HAHECEHHUS TOKPBITUH W3 pPa3IMYHbIX MaTepuasioB (MPaKTHUECKU
000# MUIaBSIIMIACS MaTepua, KOTOPhI MOYKHO MOJIaTh KaK MOPOIIOK HIIH MPOBOJIOKY);

— OTCYTCTBHE MIEPEMEIINBAHUSI MaTepraia OCHOBBI M MaTepHalia MOKPHITHS,

— HeBbIcokui (He 6onee 150°C) HarpeB MOBEPXHOCTH NPH HAHECEHUU TTOKPBITHS;

— BO3MOKHOCTh HaHECEHHS HECKOJIBKHX CIIO€B, KaXKIbIi M3 KOTOPBIX HECET CBOIO
byHkuio (HampuMep, KOPPO3HOHHO-CTOMKHM + TepMOOapbepHBIii);

— JIETKOCTh 00ECTICUCHHMSI 3aIMThI OKPYXAIOIIEH Cpelbl TP HAHECEHUHU (C MOMOIIBIO
BO3/YIIHBIX QHIBTPOB).

BbicokoCcKOpOCTHOE Ta3oliiaMeHHOe HamNblLIeHHe IIUPOKO MpUMEHSeTCS  JUIs
CO3/[aHMSI TJIOTHBIX METAIUTMYECKUX H METAJUIOKEPAMUYECKUX TTOKPBITHIA.

JleTOHALIMOHHOE HANbIJIEHHE B CWIy JUCIEPCHOTO XapaKTepa HambUICHHS U Malon
MPOU3BOJUTENBHOCTH HauOoJee MOAXOMUT [JIsl HAMBUICHUS MOKPBITUH ISl 3allUThl U
BOCCTAHOBJICHHS HEOOJIBIITNX YYACTKOB.

Pacnpiienue ¢ mOMOIIBIO TJ1a3Mbl OOBIYHO HA3BIBAIOT IJIA3MEHHBIM HANbLIEHHEM.
Takoit Meroa TpeOyeT OONBIIUX PHEPros3arpar, Hauboyiee OMpaBIaHO €ro MPUMEHEHUE TS
CO3IaHMS KEPAMUUYECKUX MOKPBITUH.

DJIEKTPOAYIroBasi MeTAIM3ALMA dHEPreTUYECKU 00Jiee BBITOHA, OJHAKO MO3BOJSET
HANBUIATH TOJBKO METAITTUYECKHE MaTepuaibl. Kak mpaBuiio, UCONB3YeTCs Ui HABIICHUS
AHTUKOPPO3UOHHBIX METAITUNYECKUX MOKPBITUM Ha OOJBIINX TUIOIIAISX.

I'azomyiaMeHHOe HambLIeHHE — HEJIOPOrod BO BHEAPEHUU M DIKCIUTyaTalldd METO],
[IMPOKO MCTIOIb3YEMBIH JIJIsl BOCCTAHOBIJICHUS T€OMETPUHU JIETANCH.
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HanblieHue ¢ omiaBjieHHeM — METOJ], 00eCIeYMBAIOIINN METALTYPrHUECKYIO CBSI3b
IIOKPBITUS ¢ OCHOBOW. [IpuMeHsieTcs, eciy BBICOKMI HArpeB IpU OILUIABICHUU HE BEIET K
PHCKY TepMHUECKUX Aeopmariuii neranu.

PaccmoTpuM noapoOHO MEXaHU3M IIa3MEHHOTO HamblIeHHs. CyIIHOCTh IIa3MEHHOTO
HalbUICHUST COCTOMT B HAHECEHMM TMOKPHITHS W3 OTICIBHBIX YaCTHUIl IOPOLIKOBOTO
MaTepHuaga, Harperoro MU YCKOPEHHOTO C IOMOIIbIO0 BBICOKOTEMIICPATYPHOHM IUIa3MEHHOU
CTpyH.

Lenb m1a3MEHHOTO HANBUICHHUS — U3TOTOBIICHHUE JETalel U U3JIENUN CO CIIeaTbHBIMU
U JICKOPATHBHBIMH CBOHCTBAMH IOBEPXHOCTH: HM3HOCOCTOMKOCTBIO (32 WCKIIOYEHHEM
JeTallei, HCIBITHIBAIONINX YAapHO-a0pa3sMBHOEC W3HAIIMBAHUE), AHTH(PPHUKIMOHHOCTHIO,
KOPPO3UOHHOCTOMKOCTBIO, J)KapOCTOMKOCTBIO, KaBUTALMOHHOCTOMKOCTBIO,
5PO3UOHHOCTOMKOCTBIO, SIEKTPOU30IIALUEH, CTOUKOCTBIO IPOTHB (PPETTUHT-KOPPO3UHU U JIP.

D¢ ¢exT 0T Ia3MEHHOr0 HANbUICHUS JIOCTUTAETCs 3a CYET CO3/1aHUs Ha MOBEPXHOCTHU
M3JEeNUsl 3alIUTHOTO TOKPBITHS, KOTOPOE MHOTIOKPAaTHO TOBBIIIACT SKCIUTyaTallMOHHBIE
CBOMCTBA JIeTaJli MJIM BOCCTaHABJIMBAET MIEPBOHAYAIILHBIN pazmep.

OO6opynoBanue i IJIa3MEHHOTO HANbUIEHUS COCTOMT M3 MCTOYHMKA TOKa, OJOKa
annaparypsl, MaJIOrabapuTHOTO IJIA3MOTPOHA M MOPOLIKOBOTO J03aTopa. TeXHOIOrn4ecKui
NpOIIECC TIJIa3MEHHOTO HAIBUICHUS COCTOMT W3 NPEIBAPUTENHLHOH OYHCTKU (JIFOOBIM
U3BECTHBIM METOJIOM), aKTHBAIIMOHHOH 00paboTku (Hampumep, aOpa3sMBHO-CTPYHHOH) W
HEMOCPECTBEHHO HAHECEHMsI TOKPBITHS MyTeM NepeMeIleHHsT HU3JeIusl OTHOCUTEIBHO
IUIa3MOTPOHA WM HaoOopoT. CkopocTth nepemerieHus 2..30 MM/CeK, pacCTOSIHUE MEXIy
wiazmotporoM u u3aenuem 100...150 mm, nuametp nsatHa Hampuienus 10...25 mm, TonmmuHa
nokpertus 0,05...1,0 mm. Temmneparypa HarpeBa JeTaneil MpH IUIa3MEHHOM HANbUICHUU HE
npesbimaer 100...150° C. IlnazmMoo0pa3yromum ra3oM sIBISIOTCS, Kak MPaBWIO, aproH WX
Bo3ayX. Pacxom apronma 15..20 n/mMmH. B KadecTBe MOPOLIKOBOTO Marepuaia,
(bOopMUPYIOLIET0 TOKPBITUE, UCTOIB3YIOTCS Pa3JIMYHbIe MaTepUaibl U CIJIaBbl, TYTOIUIABKHE
COEJIMHEHUSI, OKCUJIbI, TOJTUMEPBI U MX KOMITO3UIMK pazMepoM vacTuil 10 100 mkm.

KoHTponp KadecTBa MJIa3MEHHOTO HANBUICHHS OCYIIECTBIISETCS BHU3YalbHO IO
HQJIMYMIO TIOKPBITUS, a TakKe IO pe3ylbTaTaM aJre3MOHHBIX HCIBITAaHUH Ha 0o0pa3max-
CBUJETEJISAX U AP. METOJIaMH.

K ocHoBHbIM TpeOoBaHUSM 0€30IACHOCTU MPH IUIA3MEHHOM HANbUIEHUH OTHOCSTCS
HaJIMYME BBITSYKHON BEHTUJISILIMOHHOMN CUCTEMBI U 3aIlIUTa OPTaHOB 3PEHUSI OT U3TYUEHHUS.

[To cpaBHEHHUIO ¢ aHAJIOraMH — Tra30IUIAMEHHBIM, JIEKTPOAYTOBBIM U JI€TOHALIMOHHBIM
HalbUICHUEM, MIPOIIeCCaMU HAIJIaBKU M OCAXIEHUs, JTaHHBIH MpoIiecc UMEET PEenMyIIecTBa!

—3(pdexkTuBHOE yNpaBIeHUE 3HEPreTMYECKUMH XapaKTePUCTHUKAMH HAaIlbUIIEMBIX
YacTUI] M YCIOBUSAMHU (POPMHUPOBAHUS TOKPHITHS 3a CYET T'MOKOCTH pPeryIHupOBaHMS
apaMeTpOB U PEKUMOB pabOTHI IJIa3MOTPOHA,;

— BBICOKHE KOA((OUIIMEHT HUCIOJb30BaHus mopomika (10 85%), mpoYHOCTh ClIETUICHUS
MOKPBITUS ¢ 0CHOBO# (10 60 MIla), HH3Kast HOPUCTOCTH;

— BBICOKasl POU3BOAUTENIBHOCTH MPOLIECCa;

— YHUBEPCAJIBHOCTh 3a CYET MOJyYeHHsI MOKPHITUN M3 OOJBIIMHCTBA MaTepuUanoB 0Oe3
OTPAHUYEHUS UX TEMIIEPATyp IJIaBJICHUS,

— HaHECEHHWE TOKPBITHUS Ha U3JENHs, W3rOTOBICHHBbIE NPAKTUUYECKU U3 JHO0T0
marepuana,

— OTCYTCTBHE OTPaHUYEHUI 110 pa3MepaM HalbUIIEMbIX U3/IeNHUi;

— HU3KO€ TEpPMHUYECKOE BO3/ACHCTBHE HA HAINBUIIEMYyI0 OCHOBY, 4YTO I103BOJISET
n30exaTh JedopManmii, I3MEHEHUH pa3MepoB U3/IEINMH, a TAK)KE UCKITIOYUTh HEXKENIaTelIbHbIE
CTPYKTYpPHBIE IPEBPAILEHUS] OCHOBHOT'O METAJNIA;
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— HaHECEHHE TIOKPBITUS Ha JIOKAJIbHbIE TOBEPXHOCTH;

— MOJIy4y€HHE PErJIAMEHTUPOBAHHONW  OJHOPOJHOM TOPHCTOCTH  TMOKPBITHA IS
UCITIOJIb30BAHUS B YCIOBHX paOOTHI CO CMa3KOM MOBEPXHOCTEN CKOJIBKEHUS,

— MOJIOKUTENILHOE BIIMSHUE HAa YCTAJOCTHYIO MPOYHOCTH OCHOBBI, 32 CYET IOJIy4EHHS
IpU TJIA3MEHHOM HAaMBLICHUU CIOUCTON CTPYKTYPBI MOKPBITHS, B OTJIMYME OT CTOJIOYATOH,
oOpasylomiencss Npu OCaXAEHHM M3 Tra30BOM wuiau mapoBoil  (aspl, nuddy3noHHOM
HACHIIICHUH,

— HaHECEHHWE TOKPBHITUS C MHHUMAJIBHBIMU NPUIYCKaMH IS HOCIeIyIoUen
MEXaHU4YEeCKO# 00paboTKH;

— BO3MOXHOCTb HUCIIOJIb30BaHUsl s (opmooOpa3oBanusi jetaneid  (Iuia3MeHHOE
HalbUICHUE MPOU3BOAAT Ha IOBEPXHOCTH (DOPMBI-OMPABKH, KOTOpas IOCJIE OKOHYaHUSA
npolrecca yaaasieTcs, 0CTaeTcsi 000JI09Ka M3 HABUICHHOTO MaTepuaia);

— YMEHBIICHHBIN YPOBEHb LIIyMa U U3IyYCHUS;

— HaJIe)KHOCTh M CTaOWJIBHOCTh OOOPYZOBaHMs, BBICOKUH pecypc 3JIEMEHTOB
IUIA3MOTPOHA, 3a CYET ONTHMHU3ALMUHU YCIOBUN OXJaXKICHUS M OOECHeYeHHs IUIaBHOTO
HapacTaHUs U MaJIeHUs TOKa;

— HU3KUH pacxo/l aproxa,

— MaHEBPEHHOCTh ¥ BO3MOXKHOCTh aBTOMaTH3allUH Tpoliecca.

[Tna3mMeHHOE HaNbUIEHUE IUPOKO MPUMEHSETCS B TAKUX OTPACIIAX NMPOMBIIIICHHOCTH,
KaKk MalIMHOCTpOeHUE (KamuOpbl, TOALIMIHUKH CKOJBKEHHS, MOIIMATHUKH YHOPHBIX
MOJIIIMITHUKOB, THAPOLMIMHIPHI, TUTYHXKepa, HANPaBIISAIONINE U HEHTPbl TOKAPHBIX CTAaHKOB,
IIMUHJCTA W BaJlbl, IIHEKH SKCTPY3MOHHBIX MAIlMH, JETalld NEePEMOTOYHBIX, TKALKHX,
OPSIIMIBHBIX MAIIWH, BBITSDKHBIE W THOOYHBIE INTaMIIbl, MaTpPUIBl UL TNPECCOBAHUS
TYrOIUIaBKUX METAJUIOB, KOKHJIM M T.I.), aBTOMOOMJIbHAsI MPOMBIIUIEHHOCTh (KOJICHYaThIe
BaJbl, IOBOPOTHBIE WAN(bl, BTYJIKU-IIECTEPHH KOPOOKM Tepenad, OCH KOpPOMBICEN,
MOCaJJOYHbIE OTBEPCTHUS KapTepa KOpOOKM mepenad, KyJaukKH paclpedeUTeNbHBIX BajoB,
CTYMMIIBI MAaXOBUKOB JIBUraTelNsi, Bajbl BOJSHBIX HACOCOB M BEHTUJISTOPOB, TOJOBKU
IWIMHIPOB, TOPUIHEBbIE KOJIbLA, JWCKU CHEIUICHHUS, BBIXJIONHBIE KIamaHbl, pPbIYaru
yIpaBJIeHUs,, BUJIKU MEPEKIIOUYEHUs] KOPOOKM mepenad, TOPMO3Hble OapabaHbl, IIapOBBIE
Najbllbl PYJICBOTO YNpABJICHHs, TDIYLIIMTENW, KPbUTbS W T.N.), DICKTPOTEXHHYECKAs U
AIICKTPOHHAS TPOMBIIUICHHOCTh (KOHJCHCATOPBI, TIOBEPXHOCTH AHTCHH, BEHTWIISIIMOHHBIC
JOTIATKW  TypOOTE€HEpaTopoB,  TOPLOBBIE  YIUIOTHEHUS  JJIEKTPHUUECKUX  MAIIMH,
JICHTOTIPOTSKHBIE MEXaHW3Mbl, MarHUTHbBIE 'OJIOBKH, MEXaHU3MBbI IepeMelieHus neppokapT,
POJIMKM Ui MOJA4Y¥ MPOBOJIOKM M COIUIA CBAPOYHBIX YCTAHOBOK M T.I.), CTPOUTEIHCTBO,
yriie- U HeTenoObIBaoIas MPOMBIIUICHHOCTh (3aKJIaHbIEe IETaIH, JIOIACTH BEHTHIISITOPOB,
JeTald KOHBEHepoB, IIHEKHM OETOHOMEIIANIOK M MuUTaTelded A mojauu yris, OypoBble
KOPOHKM M T. I.), XMMHYECKas IMPOMBIIUIEHHOCTh (JOMAacTH ABIMOCOCOB, JKCTayCTEpOB,
JeTald KOBLICH, 4YeprakoB, BO3IyXOIYBOK, PEKyNepaTopoB, KOXyXu TepMmomnap, (ypmbl
JOMEHHBIX T€YEH, POJIMKU POJBraHrOB, BaJKH MPOKATHBIX CTAHOB U T.II.), OBITOBasi TEXHHUKA
(THMIIA KAaCTPIOJIb, CKOBOPOJIOK, JIEKTPOHATpPEBATENIbHBIE YCTPOMCTBA H T.11.)
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