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OCHOBHI TEXHO.JIOT'II TA CHOCOBU HAHECEHHS ITIOKPUTTIB
I'A3OTEPMIYHUM HAIINJIEHHSAM

Y cmammi poszasaHymi cnocobu HaHeceHHs1 nokpummis 2a30mepmiyHUM HanuaeHHsM. BusHnaueui cgepu
BUKOPUCMAHHS 0AHUX Cnoco6is 0151 8i0HOB/1EHHS N0BepXHI 3HOWeHUX demavJieli ma MexXaHi3Mie HaAaHeCeHHSIM cneyiaabHuUx
nokpummie. O0HUM 3 WUPOKO 3aCMOCO8YBAHUX CNOCOBI8 ¥y NPOMUCA080CMI € cnoci6 Hanu/ieHHA 3a dONOMO2010 NAA3MU.
PoszasnssHyma cymHicms npoyecie 2a3omepmiiH020 HAHECEeHHs NOKpummis, kA No/si2a€ 8 YMBOPEHHI CnpsiMO8AHO20
nomokKy ducnepcHux 4aCMUuHOK HANUAK8AHO20 MamepiaJy, wo 3a6e3ne4ye nepeHeceHHsl iX Ha N0BEPXHIO 06pP06.1HBAHO20
supoby i ¢popmysanHa wapy nokpumms. IlpoaHanizoeaHo cnocobu 2a3omepmiuHO20 HANU/AEHHs, po32AsHyma
Kaacudikayis mexHoa02ili 2a30mepmMivH020 HANUAEHHS 3d QYHKYIOHA/NbHUM NPUHAYEHHSM, eHEP2eMUYHO 03HAKOI ma
3a ¢popMoro Hanuaw8aHo20 mamepianay, siki npedcmaeg/ieHi Ha 8idnosidHuXx cxemax y cmammi. PoszasHymi ¢pakmopu, ujo
8N/1UBAIOMb HA NpOYec Hanu/eHHs npu pi3HUX cnocobax HaHeceHHsl NOKpummis, susHayveHi nepesazu ma HedosiKku, a
makodic 0cob.ausocmi cnocobie HAaHeceHH NOKpUmMmie 2a30mepMivHUM HANUAEHHSIM.

Kawuosi cnoea: 2azomepmiuHe, HanujieHHs, NOKpUmMms, HAHeCeHHsl 3a O0NOMO2010 NAA3MU, NOPOWKOSBE,
Memadnizayis, dpi6HoduchepcHi yacmuHku, naacmudgikogana maca, naacmuyHicms, adzesitina 30amHicmeo.
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BASIC TECHNOLOGIES AND METHODS OF APPLYING COATING IN GAS-THERMAL FILES

The statistic shows the methods of applying coatings to gas-thermal files. The designation of the spheres is based on these methods
for the renewal of the surface of the worn parts and the mechanisms of the applied special coatings. One of the widely used methods in
industrial production is the method of filing for additional plasmas. The essence of the processes of gas-thermal coating is considered, which
consists in the formation of a directed flow of dispersed particles of sprayed material, which ensures their transfer to the surface of the
workpiece and the formation of the coating layer. The methods of gas-thermal sawing were analyzed, the classification of technologies of
gas-thermal sawing was analyzed according to their functional characteristics, the energetic sign was given to the form of the sawn
material, which are presented on the exemplary diagrams in the statistic. The design of the spherical surface is filmed by the gas-thermal
method, it is updated and changed the surface, which is used to clean abrasive wear in the drain, as well as to clean the surface of the
corrosion, corrosion and cavitation. A theoretical analysis of the main methods of coating deposition has been carried out, which has become
widespread in industry. This method eliminates such disadvantages as warping and deformation of the part. Therefore, this method is used to
restore and harden surfaces operating under abrasive wear conditions, as well as to protect the surface from erosion, corrosion and
cavitation, for example, to restore the blades of hydrogenerators and turbine generators, gas turbines. The factors influencing the spraying
process in different methods of coating are considered, the advantages and disadvantages are identified, as well as the features of the
methods of gas-thermal coating.

Keywords: gas thermal, filing, coating, applied behind additional plasmas, powder, metallization, other dispersed particles,
plasticized mass, plasticity, adhesion.

Beryn

['a30TepMiYHUM HaNWJICHHSM I03HAYAIOTHCS BCl MPOLIECH HAHECEHHs MOKPUTTIB 3 MarepialliB, SKUMH
SIBIISIFOTHCS JIPIT, IO HE 3MIHIOE CBOIO CTPYKTYpY IPH BHCOKHX TeMIlepaTypax, MpyToK abo mopomok. Marepianu
BBOJATH y 30HY BHCOKOI TeMIepaTypu. TaM BOHHM PO3MOpPOLIYIOTHCSA 200 CTHCHEHHM IIOBITPSIM, a00 CTpyMEHEM
razy. [Ipu nponeci po3nuieHHs yTBOPIOIOTHCS JPiOHOMCIEPCHI YACTUHKH, SIKi, YyXalO4HCh 3 BEIMKOIO IIBUAKICTIO,
MOTPAIUISIOTH Ha 3a3/aJieTib MiAroTOBJIEHy MoBepxHIO. [10TiM y mporieci ra30TepMiTHOTO HANMIICHHS YTBOPIOETHCS
HeOOXiaHMIA 1ap BiTHOBJICHHS a00 3MIIIHEHHS 33JaHO1 TOBEPXHi.

CyTHICTB TpOLECIB Ta30TEPMIYHOIO HAHECEHHS ITOKPUTTIB IOJATAa€ B YTBOPEHHI HANPABICHOTO IOTOKY
IICTIEPCHUAX YaCTWHOK HAIMIIIOBAHOTO MaTepiaiy, 1o 3abe3nedye IMepeHeceHHs X Ha MOBEPXHIO 00pOOIIOBAaHOTO
BUpoOy Ta (opMyBaHHS 1Iapy MOKPHUTT. [IOKPUTTSI CTBOPIOETHCS 3a paxyHOK airesii, 10 BUHUKAE MPH 3iTKHEHHI
YaCTMHOK Ha IOBEpXHI OCHOBH. HammiioBaHHI YacTHHKM SIBJISIOTHCS ITOPOLIKOM, ab0 MOXYTh OyTH OTpUMaHi
PO3IIABJIEHHSAM 1 Ta30BUM JPOOIEHHSAM BHXiTHOTO MaTepialy — IpOTy, CTPHKHIB, IUIaCTHU(IKOBAHOI MacH TOIIO.
Jlyisi po3roHy 4YacTHHOK 3aCTOCOBYIOTH Pi3HI BHCOKOTEMIIEpaTypHI ra3oBi cepemoBuiia. HarpiB HammiroBaHOTO
Marepianxy MpoBOJSTH JUISl iIBUIEHHS IUTACTUYHOCTI Ta aJre3iiiHoi 31aTHOCT]I YaCTHHOK.

Bukian ocHOBHOTO MaTtepiaity
l'a3oTepMivyHi TMOKPHUTTS, SK i HAIUTABOYHI, HAHOCATH 3 METOI0 3aXMCTy TMOBEPXHI BiJ 3HONIIYBAaHHSI Ta
BHCOKOI TeMIlepaTypH, a TaKOX MIMPOKO BUKOPHUCTOBYIOTH JUIsl BiTHOBJICHHS ITOpPYLIEHOT (B MpoLeci BUPOOHHULITBA
a0o0 eKcIuTyaTarlii) reoMeTpii BUpoOy.
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€mmraoi  kimacudikamii METOHIB Ta30TEpPMIYHOTO HANMJICHHA HeMae. BiamoBimHo mo craHmapTy
I'OCT 28076—89 razorepMiuHi MOKPUTTS AUIAThCS Ha Kiacu 3a (QyHKUIOHAIBHUM NpH3HA4YeHHsM (puc. 1) Ta
S€HEPTeTUYHOI0 O03HAKOK (pUC. 2), OCKUIBKH MPUHIUIIOBA BiIMIHHICTH TEXHOIOTIH Ta30TEPMIYHOTO HAIMICHHS
BU3HAYAETHCS BUIOM JDKepelia eHepril.

TASOTEPM'SHI TOKPHTTA
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Puc. 1. Knacudikanist ra3oTepMivHUX NOKPUTTIB 32 PYHKIIOHAJBHUM NPU3HAYEHHAM
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Puc. 2. Knacudikanis nponecis razoTepMiuyHoro HanuJeHHsl IOKPHTTIB 32 eHEPreTHYHOIO 03HAKOI0

Binburicte croco6iB ra30TepMiYHOrO HAIMMICHHS € YHIBEPCalIbHUMH, OCKUJIBKH JO3BOJISIIOTH HAHOCHTH
IIMPOKHHA CIEKTp MaTepianiB. Marepianu Uil HaMWICHHS MOXYTh MaTH Pi3HY (GopMy (TIOPOIIKH, IPiT, CTPHOKHI).
Tomy knacugikamito TEXHOJOTIH Ta30TEPMIYHOrO HANWICHHS MPEJCTaBICHy Ha pHC. 3 MOXKHA JIONOBHUTH
XapaKTepUCTHKAMU MaTepiaiy Juisd HarmwieHHs [ 1].

Haii0inpi mMpoKoro po3MOBCIODKEHHS B MPOMHCIIOBOCTI JUIsi HAHECEHHS IOKPUTTIB 3aCTOCOBYIOTHCS:
mpoliec Mertanizamii 3 APOTy, IJIa3MOBE HAIMJICHHS MOPOLIKONOAIOHUX MaTepialliB Ta MOPOIIKOBE ra3onoiyM'ssHe
HAITUJICHHSL.

[Tpn nnasmMoBOMY HAaNHMJIEHHI BUXOJATH SKiCHI MOKpHUTTS. IIpu TakoMy crnoco0i MOXHA BUKOPHCTOBYBATH
TaKi TYyTOIIaBKi CITONYKH K HITPUIW, OKCUIH, KapOimu.

[TokpuTTs, 1110 HAHOCSTHCS OYyBaKOTh!

— KOPO31HHO-CTIMKUMH [T pOOOTH B arpeCUBHUX PiWHAX 1 razax, MpH HU3BKUX, HOPMAIBHUX Ta BUCOKUX
TEMIIepaTypax, y KHCJIOTax 1JIyrax, y po3uMHax Ta po3IIaBax cojel i MeTalliB, B yMOBAaX JIOJaTKOBOTO €po3iitHOro,
¢pukiiiiHOoro ado abpa3uBHOIO 3HOCY, 3 HASBHICTIO JIOJIATKOBOT €IEKTPOXiMiuHOT B3aeMo/ii abo Oe3;

— 3HOCOCTiiKi B YMOBaX CyXOro TepTs a00 3i 3MaIleHHSIM, MPH MAIHX i BEIUKHX THCKAaX Ta MHTOMHUX
HaBaHTAXXCHHAX, IIPU HU3BKUX i BUCOKHX HIBUAKOCTAX HepeMiHleHHﬂ, P HU3bKUX i BUCOKHUX TEMIICpATypax TOLIO.

— eJEKTPOI30JMIHHUMH Ta eIEKTPOTIPOBITHIMH B HAHPI3HOMAaHITHIIIINX YMOBAX;

— (puKIiTHIMY Ta aHTUPUKIIITHAIMY TIPH HAHPI3HOMAHITHIIINX HABAHTAXXEHHSX Ta YMOBaX TEpPT;

— KaTaJTITHYHUMHU Ta iHT1OITOPHUMH, PO3AIIOBUMH, MArHITHUMH Ta MarHitonpo3opumu [1].
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Puc. 3. Knacudikanis cnocodiB razorepmMiuHoro Hanu/aeHHs 3a (popMor0 HaNUJIIBAHOIO MaTepiaxy

l'asoTepMiuHe HAMIEHHS BiTHOCHUTBCS JO PECypco- Ta eHepro3bepirarouMx TEXHOJOTIH 1 Bce Oinpie
BIIPOBADKY€ETHCS B PEMOHTHI 1IEXH IPOMHUCIIOBOCTI KpaiHu. OCKINBKN Maca MOKPUTTS, 1110 HAHOCUTHCS, CTAHOBUTD B
OCHOBHOMY JIMIII€ YaCTKHX BiJICOTKA BiJl MAacH BCi€i BiIHOBJICHOI JAeTali, MPY ra30TepMiYHOMY HAIMJICHHI BUTPATH HA
MexaHI9Hy 00poOKy 3HMXKYIOThCS. Lle mocsraeTscs THM, IO IIap HAHOCHTHCS MIHIMATBHUMH TIPHUITYCKAMH ITi[|
MOJTAJTBIITY 0OPOOKY.

[Ipu HanwICHHI Ta30TEPMIYHAM CIIOCOOOM BHKITFOUEHI KOpOOIeHHS Ta AedopMariii reTaii.

ParioHaJIbHUM € BUKOPUCTaHHS JAHOT'O CHOCOOY BiJHOBJICHHS Ta 3MillHEHHS TIOBEPXOHB, 1110 MPALIOIOThH B
yMOBax a0pa3WBHOTO 3HOCY, a TaKOX JUIA 3aXWCTy MOBEpPXHI Bix eposii, koposii Ta kasiramii. Hampukian,
BiJJHOBJICHHS JIOTIATEH T'iiporeHeparopis Ta TypOOreHepaTopis, ra3oBUX TypOiH.

OCHOBHHMMH OCOOJIMBOCTSIMU CITOCOOIB HAHECEHHS TIOKPUTTIB Ta30TEPMIYHUM HAMUIICHHSIM €:

— BeNIMKa KUIBKICTh MarepiaiiB 1 KoMOiHaIii MatepiaiiB 3 Temmeparyporo rmiasieHHs Bix 300 °C mo
3500 °C Ha oCHOBY 3i CTaJicil, YaByHIB, KOJbOPOBUX MeTamiB. TOBIIMHA Iapy MoOXxe 3MiHIOBaTHCH Bif 0,1 MM 110
15 mMm. OnTHMaTbHAM BBaXKAETHCS IIap 3aBTOBIIKU 0,55—3,5 MM, 11e B CBOYO Yepry Ja€ Taki MepeBaru:

— JIeTKe KepyBaHHS POLIECOM OTPUMaHHS TOKPUTTS;

— MOXIJIMBICTh KOPHTYBAHHS CKJIaIy MOKPHUTTS Ta WOT0 BIACTHBOCTEH (TBEPHICTh, KOpO3iliHa CTIHKICTB,
3HOCOCTIHMKICTB) IIJISIXOM 3MILITYBaHHS Pi3HMX MaTepiais;

— BIICYTHICTh TepMiYHUX JedopMalliii Ta CTPYKTYPHHX 3MiH Marepiany oOpoOOBaHOI nerani Hpu
HalWICHH] Yepe3 He3HaYHEe HarpiBaHHS;

— HaHEeCeHHs NOKPUTTS Ha JieTalli 0e3 0OMeKeHHs IXHbOT Baru Ta radapuriB;

— €KOHOMHE BUKOPUCTAHHS MaTepiajiB Ta eHepropecypcis;

— MOXJIMBICTh 3aMiHM JIOPOTMX KOHCTPYKLIMHUX MarepialiB JEUIeBIIMMU 33 pPaxyHOK HaHECEHHS
crierianbHUX MOKPHTTIB [2].

BucHoBku
VY crarti mpoaHani3oBaHO CHOCOOM HAHECEHHS MOKPHUTTIB Ta30TePMiYHMM HAMMJICHHSM, PO3IJISHYTA
CYTHICTh IIOTO Tporecy. [IpoBeieHO aHami3 NaHOTO METOJY, BHU3HAUCHI OCOONMBOCTI CIOCOOIB HAHECEHHS
MTOKPUTIB Ha BiJHOBIIOBaJbHI nerani. PosrmsHyTa Kimacudikariss TEXHOJIOTIH Ta30TEpPMIYHOTO HAMWICHHS 3a
(bYHKIIOHATBHUM PU3HAYCHHSAM, CHEPIeTHYHOIO 03HAKOIO Ta 33 (POPMOIO HAIIIIOBAHOTO MaTepiany.
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