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AnHOTammsi: PasBuTtre COBPEMEHHOTO Ta30TypOOCTPOCHHS TPEHBSIBISIET BCe OOJice BBICOKHME TPEeOOBaHMS K CBOWCTBAM
MPUMEHSCMBIX CILUIABOB, CBSI3aHHBIX C TIOBBIIICHHEM TEMIICPATYpBI raza mepea TypOuHOH. OJHAKO NpUMEHSIEMbIC HUKEICBBIC
CIUIaBBl HMMEIOT HH3KYIO J>KAPOCTOMKOCTh ITIPH BBICOKMX TeMIeparypax. PemieHus SToil mpoOiieMbl MOOWBAIOTCSA IyTEM
COBMECTHOTO TIPIMEHEHUS JKapOIPOYHOTO CIDIABA, BOCIIPHHUMAIOIIETO HATPY3KH IPH BBICOKHX TEMIIEpaTypax, 1 HaHECEHHEM
3aIIUTHBIX TOKPBITHN U OOecIieyeHms KapOCTOUKOCTH. [IOKpBITHE ¥ KApOIPOYHBINA CIUIAaB OOpasyroT CIOKHYIO CHCTEMY.
Kak/iplii KOMIIOHEHT CHCTEMbI BBITIOJIHSAET OCHOBHYIO M BTOPOCTEIIEHHYIO (DYHKIMH B paboTe, a CUCTeMa JIOJDKHA Y/IOBIIETBOPSITh
9KCIUTyaTaIlMOHHBIM TPEOOBAHISM. BEIOOp MpHMEHsIeMOro MOKPHITHS ¥ TEXHOJIOTMH HAHECEHHS IOCTATOYHO CIIOXKHBI, TaK KaK €ro
CTPYKTypa W TOJIIIHMHA 3aBUCAT OT MHOI'UX (l)aKTOPOB, B YaCTHOCTH OT COCTaBa MCXOJHBIX KOMIIOHECHTOB, TEMIIEPATYpPHO-
BPEMEHHBIX MapaMeTpoB HAHECEHMS M T. J. JTO OKa3bIBAaeT BIMSHHUE HA pabOTOCIOCOOHOCTh C(HOPMHUPOBAHHOTO MOKPHITHS B
YCIIOBHSX 3KCIUTyaTalid. B mocieaHue rofpl 3a pyOeoM W B HAICH CTPaHE YCIEIIHO PA3BHBAFOTCS ILIMKEPHBIC METOIbI
HAHECCHUSI TIOKPBITHH U, B YaCTHOCTH, (DOPMHUPYEMBIC U3 BOIHBIX CYCIICH3UIA. Takol METOJ TEXHIYECKH TPOCT U SKOHOMUYCH.
KauectBo hopmupyemMoro u3 BOJHOW CYCIIEH3HMH ITOKPHITUS ONPENEISIeTCs] MPOLCHTHBIM COJICPYKAHMEM COCTaBa CYCIICH3HH, e
PCOTIOTMYECKIMH ¥ (PH3UYCCKUMH CBOMCTBAMH, COOJTFOICHUEM TEXHOJIOTMU €€ HaHSCeHWS M 00paboTku Ha netamu. C IeNnbio
TIOHUMAaHHSI MeXaHu3Ma (DOPMHUPOBAHI ITOKPBITHS W3 BOJHOW CYCIICH3UH HEOOXOIMMO TIPEICTABILATH BO3ICHCTBHE TTapaMeTPOB
CYCIICH3WH Ha CBOHCTBA IOKPHITHA. B cTaThe IpencTaBieHBl pe3yNbTaThl MPOBEACHHOTO MCCICIOBAHMS PACUCTHBIM METOJOM
BIMSIHUSI TTAPaMETPOB BOIHOM CYCIEH3HMH Ha KaueCTBO IOTy4aeMoro MoKpeITHs. [Toka3aHa 3aBHCHMOCTD TOJIIIMHBI TOKPBITHS OT
Pa3MepoB YaCTHI] MOPOIIKOB, BBOJIMIMBIX B CyCIeH3HIO. IIpencTaBinens pacyeTs! INOTHOCTH M TOJIIIMHBI TIOJTy9aeMOr0 MOKPBITHS
OT COOTHOILICHHUS TBEPAOW W >KUIKON (pa3 BOIHONM CYyCHEH3HMH. YKa3bIBAa€TCS, YTO B PEANTbHOM CYCIICH3WH BIMSHHE MapaMeTPOB
BOJIHOM CYCITICH3MH Ha MOKa3aTenu (YOPMUPYEMOTo MOKPBITHS SBIIIOTCS O0JIee CII0KHBIMH, YeM IIPU MPOBEIEHUN PACyeTOB. JTO B
MIEPBYIO OYEPEb CBS3AaHO C TEM, YTO B PEalIbHOM CYCIEH3MM MPHUCYTCTBYIOT YACTHUUKW MOPOIIKOB PA3MYHOIO JUAMETPa, B
YyacTHOCTH aymroMuHust. Kpome Toro, B3aumoerictere opTo(ochOpHOi KHUCIOTHI C BBOJMMBIMU OKCHIAMHU ATFOMHHISL, KPEMHHS 1
JIPYTHMH, UMEIOIIMMH MOJIEKYJISIPHYIO JIUCTIEPCHOCTD, MX XMMHUYECKOE B3aUMOJICHCTBHE YCIIOKHSIOT YYET BCEX ATHX (haKTOpOB
npu pacuerax. OIHAKO MOMYyYEHHbIE PE3YJIbTaThl UCCIEIOBAHUS TO3BOJISIOT CHIENATh OLEHKY BIMSHUS MApaMeTpoB COCTaBa
BOJIHOW CYCIICH3UH HAa TEXHOJIOTUYECKUE W CITY)KCOHBIC CBOMCTBA MOKPBITHS, TOJYY9AEMOT0 M3 TaKOW CYCIICH3WH ILTUKESPHBIM
METOZIOM.
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Abstract: The development of modern gas turbine engineering imposes increasingly high requirements for the properties of the
alloys used, associated with an increase in gas temperature before the turbine. However, the applicable nickel alloys have low heat
resistance at high temperatures. The solution to this problem is achieved through the joint use of a heat-resistant alloy that takes
loads at high temperatures, and the application of protective coatings to ensure heat resistance. The coating and the heat-resistant
alloy form a complex system. Each component of the system performs the primary and secondary functions in the operation, and
the system must meet operational requirements. The choice of the applied coating and its application technology are quite
complicated, since its structure and thickness depend on many factors, in particular, on the composition of the original components,
temperature, and time parameters of its application, etc. This affects the performance of the formed coating under operating
conditions. In recent years, slip coating methods specifically formed from aqueous suspensions have been successfully developed
abroad and in our country. This method is technically simple and economical. The quality of the coating formed from the aqueous
suspension is determined by the percentage of the suspension composition, its rheological and physical properties, compliance with
the technology of its application and processing of parts. In order to understand the mechanism of coating formation from the
aqueous suspension, it is necessary to imagine the effect of the suspension parameters on the coating properties. The article presents
the results of the study carried out by the computational method of the influence of the aqueous suspension parameters on the
quality of the coating obtained. The dependence of the coating thickness on the particle sizes of the powders introduced into the
suspension is shown. Calculations of the density and thickness of the obtainable coating from the ratio of the solid and liquid phases
of the aqueous suspension are presented. It is indicated that in a real suspension, the influence of the aqueous suspension parameters
on the coating parameters being formed is more complex than when performing calculations. This is primarily associated with the
fact that in a real suspension there are powder particles of various diameters, in particular aluminum. In addition, the interaction of
orthophosphoric acid with the introduced oxides of aluminum, silicon, etc., having molecular dispersion, their chemical interaction
complicates considering all these factors in calculations. However, the obtained results of the study allow us to assess the influence
of the aqueous suspension composition parameters on the technological and service properties of the obtainable coating obtained by
the slip method from this suspension.
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BBenenue pacmbuieHHe), a TaKke KOMOMHHpPOBAHHBIE U
KOMIUIEKCHBIE MMOKpPBITHSA [1, 2].

Jns mosty4eHust 3TOM IMPOKONM TaMMBI I10-
KPBITHII MCIOJIB3YIOT CIEHHUAIBHBIE JOPOTrOCTO-
SIILIME YCTAaHOBKH, O3TOMY IIpU PEMOHTE JIoma-
ToK TypOouHsbI [ 'T]l *KapocToiikue afoMUHUTHBIC
HOKPBITUSL HAHOCAT O0Jiee MPOCTBHIM — LUIUKEp-
HBIM METOJIOM (METOJ KPacoK), OCHOBBI KOTOPO-
ro Obun pazpabotansl B.W. IIpocBupuubIM
[3, 4] eme B 1970-x romax.

B nocneanue roasl pa3BUBAOTCA TEXHOJIO-
UM TOJYYEHUS 3alUTHOTO MOKPBHITUS U3 BOJA-

C uenplo TOBBIIMICHUS >KaPOCTOMKOCTH, a
3HAYUT, W JOJTOBEYHOCTH JIOMATOK TYPOHHBEI
razorypounnoro asurarens (['T), mpu ux mpo-
U3BOJICTBE M PEMOHTE HCIIONIB3YETCsI OOJBIION
apceHall aJTIOMHUHUAHBIX MOKPBITUH: TUPy3u-
OHHBIC (IOPOIIKOBBIC, MIIMKEPHBIE, TA30LUPKY-
JSIMOHHBIE, AUTUPOBAaHME B paciliaBax), KOH-
JICHCAIIMOHHBIE  (2JIEKTPOHHO-Ty4eBOE, IUIa3-
MEHHOE€, Ja3epHOe, MAarHETPOHHOE M KaTOIHOE
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HbIX cycneH3uil. Tak, amepukaHckas ¢upma
Sermatech Inc pazpabotana psx KapoCTOHKHUX
nokpeituit Sermalloy J, Sermalloy W u apyrux,
HAHOCHMBIX U3 BOJIHOM CYCIIEH3UH METOJIOM IIO-
Kpackd, KOTOpBIE PEKOMEHAYETCS IPHUMEHATH
JU1st 3auThl ropsiaero Tpakta ['T/] (B Tom yucie
U JJI1 BHYTPEHHEH NOBEPXHOCTH JIONATOK TYyp-
Oounbr) Mopckux cynoB. [lokpeitne Sermalloy J
[IMPOKO TPUMEHSETCS aHTIUHCKON (upmoit
«Poic-Poiicy mis 3amuTel JIONATOK, H3TOTOB-
neHHbIX U3 criasa Jn 738 LC.

B Poccuiickoii denepanyii JaHHOE HaIpaB-
JeHue ycnemHo pa3BuBain npodeccop E.I'. Mpa-
HOB. VM pa3paboran psn mokpeituih [5, 6],
HAHOCHMBIX LUIMKEPHBIM METOIOM, BKJIIOUas U
HOBBIE TOKpPBITUS, (hOpMHpYEMblE W3 BOJHBIX
cycnensui [7, §].

[TosToMy HE0OXOAMMO MOHUMATh MEXaHH3M
(GopMHpPOBaHHUS MOITY4aeMOr0 HOBOTO MOKPBITUS
U3 BOJHBIX CYCIEH3UH U ONPEIENINUTH BIIHSHUE
[IapaMeTPOB CyCIICH3UU Ha €r0 KauyeCTBO.

Pe3yabTaThl pacuera u ux 00CyxK/aeHHe

HoBas cycnensus s HaHECEHMsI TIOKPBITHS
cocTouT u3 (GocaTHO-XPOMATHON CBS3KH Ha
BOJIHOII OCHOBE M aKTHUBHOM COCTAaBJISIOLIEH IIO-
POILKOB aIIOMUHUS U KPEMHUSA. AKTUBHAs 4acTb
CyCIIEH3MM — CHCTeMa AFOMUHUN-KPEMHUN I10-
CJI€ y/aJieHUs BOJIbI IIPU MOBBIIIEHHOW TeMIepa-
Type 00pa3yeT JIETKOIUIaBKUI pacijiaB C 3BTEK-
TUYECKOM cOoCTaBIIsroLIEeH [9].

@opMHUpPOBAaHHE IOKPBITUS U3 BOJHOM CyC-
MEH3UM TMPOTEKAET C AK30TEPMUUECKHUMHU pEeaK-
uusamu [10], yTo TpebyeT ompeaeneHust COOTHO-
HICHUS KUAKOW U TBepaoi (as3bl, a Takke ee
BJIUSIHUS HA TUIOTHOCTh P U TOJIIMHY h; MOITy-
4aeMOI'o OKPBITHS.

Jns mpoBeneHus pacuera CHENAaeM CIeayro-
LIUE JOIyIICHUS.

v/ = gn[(R + h)3]

a Becb 00beM XHUIIKOU (pa3el V onpenenum:

my
V= V//NqaCTnu = V/_/

m
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CrpoeHue UCXOTHON CyCHeH3uH OyaeM Ipu-
HUMAaTh KaK TBEPAYIO (a3y, COCTOSIIYIO U3 IIa-
PHKOB (4acTHUI[ OPOIIKA) OJUHAKOBOTO pa3Mepa
(A = const), u xuakyo pa3zy oqTUHAKOBOW TOJ-
IIMHBl A, OCEBIIyI0 Ha TBEpPAbIX IIapHKax
(puc. 1). Ilpu ucnapeHun BOABI TOJIIMHA KUA-
Kol ¢a3el ymensbiiaercs ot 4 no X. Ilpu stom
CTPYKTypa TOKpBITHS CTAHOBUTCS IOJ00HOMN
CTPYKType cycneH3uu. TojimuHa OKCHIHOU
IUIEHKH Ha KaXJIOM LIapuKe (4acTUYKe MOpPOII-
Ka) OCTaeTCsl MOCTOSTHHOH (X).

Puc. 1. MuKpOoCTpyKTYypa OKCHIHO-METALTHYECKOTO
MOKPBITHS: /1 — TOJIIIMHA TUICHKH, R — pajuyc
YaCTUIIBI
Fig. 1. Microstructure of the oxide-metal coating: 4 is
the thickness of the film, R is the radius of the particle

1. IlnoTHOCTH TBEpPAOH YAaCTHMIBI MOPOILIKA
10 €€ CEUCHHIO ITOCTOSHHA.

2. H3MmenenusMu oObeMa OKCHIHOM IIIEH-
K{A, BBI3BAHHBIMHM XHWMHUUYECKUMHU B3aHMOJICH-
CTBHSIMH, TIPEHEOPEKEM.

O0beM W Maccy OJHOW TBEPAOW YaCTHIIBI
MO>KHO PacCUMTaTh:

3
v/ =R =", (1)
3
u m/=V/p=%p. (2)

O6weMm xuaxoit cpemst (V//), koTopsrii Gymet
NPUXOAMTHCS Ha OJHY YacTHIly TBepIoW ¢a3bl,
MO>KHO OIPENIETUTh:

§(3d2h + 6h2d + 4d3), 3)

2m; (3d2h + 6h%d + 4d3)
Pr as ’

“4)
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rJe m, ¥ p; — Macca 1 IIOTHOCTh TBEPIOH (a3sl,

m4 — Macca O/IHOM YacTHUIbl TBEPAOH (a3bl.

Becb 00bem xuakoit (asel B TaHHOW CyCIIEH-
3UM COCTOHMT M3 00BbeMa Bofbl V, n oObema okcH-

ToB 1
V=V+V, (5)
To ects, moacraBuB 3HaYeHUs 0OBEMOB, MO- Puc. 2. YMeHbILIEHNE TONIMHLI [IJIEHKH OT h
JIy4uM (ucxonHast TonmmmHa) 10 X (TOJNIIMHA OKCHIIOB)

B TIpOLIEcCe yAICHHS BOJBI
Fig. 2. Reduction of film thickness from h (initial
’ (6) thickness) to X (thickness of oxides) during
water removal

My _ MuKH20 + 100 — Kh20
p PH20 Po

rne Ky,o —MaccoBas 70715 BOJIbl B CYCIIEH3UH,
Po — TUIOTHOCTh OCTABIIMXCSA OKCHJIOB.

OmnpenenyM IUIOTHOCTh OCTaBIIMXCS OKCH- 4 100 — K,

peA -m[(R+ X))} — R3] =——2m, (8
JIOB: 3
100 — Ky20 3

0~ 700 . (7) — 3100~ Kizo , 3 a_ 4
5 ~Kuzo X Po 2l + 8 2 ©)
IogcraBuM  3Hauenme Vo = iﬂ[(R + O0beM BOABI, WMCMAPUBIICHCS C OJHOM da-

5

3 3 CTHIIBI, TIOJTYYUTCS
+X)> — R°] B ypasnenue (1) u onpenenum X

(puc. 2):
— 3 3
v, =3n[(d+h— ? Q00 K03y g3 L) (10)
3 Po 4 8 8

YtoOBl HAWTH BECh 00BEM BOJIbI, HCTIAPUBIICHCS U3 CYyCIIEH3UH, HEOOXOIMMO MCTIAPUBIIHICST 00b-
€M BOJBI C OZ[HOﬁ YaCTULIbl YMHOKHUTb HAa KOJIMYCCTBO YaCTHUIL], HAXOAAIIUXCA B CYCIICH3UU. TOFI[a 10-
TYIUM

v = S [d +h - Q00 Khz0Im Sy A3 d—s]. (11)
d3Pts Po 4 8 8
[Tociie ynmaneHnust Bombl 00pa3yeTcsi TMOKpHI- rae Vy — o0beM KOHIECHCHPOBAHHBIX OKCHJIOB,
THE, COCTOSIIee U3 TBEPIbIX YACTHI[ U KOHJCH- a Py — UX TUIOTHOCTb.
CHUPOBaHHBIX HAa HUX OKCHJOB, YTO Oo0OecreunBa- TonmyHy TOKPBITHS MOXXHO TOJyYUTh W3
€T TPOYHOE MOKPHITHE (LIEMEHTUPOBAHHOE), KO- POMOPITUU
TOPOE MOKHO TPAHCIIOPTUPOBATH (puc. 3).
Toraa mIOTHOCTH MOKPHITUS MOKHO OTIpeie- Vogen _ Vo g Voleyen (13)
HI/ITL: hCyCH hl'l n VCyCl'l
o= Mas+ViPo _ . mTB+V6‘p0’ (12), [Tocne moacTaHoBkM W mpeoOpa3zoBaHUS MO-
Vi VTB+VJ mTB+VJpTB quaeM
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— mTB+V0*p0
hy = Z@wan (14)
chcn

Pe3ynbraThl pacdyera BIMSHUS COOTHOILIEHUS
TBEPIIOW M KHUIKOH (a3 CyCIeH3UH U TuameTpa
YacTUllbl TBEPAOH (a3bl Ha TOJIIMHY U IUIOT-
HOCTB TIOKPBITHS, @ TaKke 00BEM BBIICITHBIICH-
sl BOJIbI CBesleM B Talul. 1.

C TOYKH 3peHHs TOIYYCHHUS KaueCTBEHHOTO
HOKPBITUS OAHUM M3 3HaYMMBIX I1apaMeTpoB sIB-
JseTcsl €ro ImnojiydyaeMas ToJdIMHA. M3BecTHO
[11, 12], 9TO OT TOJIIMHBI MOKPBITUSA 3aBUCUT
ero paboToCImocoOHOCTh, TaK KaK OHA OIpeIes-
€T KOJIMYECTBO COJEPIKAIIErocss B IMOKPHITUU
amomuHus. OIHAKO 3HAYUTEIHHOE YBEIMYCHHE
TOJIIIMHBI TIOKPBITUS U COJEPIKAHUS ATIOMUHMS
B TMOKPBITHH TPHBOAWT K CHIDKCHHIO TUIACTHY-
HOCTH TaKOTO MOKPHITHS M YBEIMUYCHHUIO Pa3HO-
TOJIIIMHHOCTH, YTO MPHUBOAMT K CKOJAM W pac-
TPECKMBAHUIO TAKOTO MOKPBITUSA, a 3HAYUT,
CHI)KCHHIO ero paboTtocrmocobHoct [13—15].

Puc. 3. BHemHui BUJ TOKPBITHS JIOMATOK MOCHE
cymku npu temneparype 50...70 °C — 15 munyT
Fig. 3. Appearance of the blade coating after drying at
a temperature of 50...70 °C — 15 minutes

Tadauuna 1
Table 1
PesynbraThl pacdera BIUSHHS COOTHOIICHUS (a3 CYCIICH3UH U TUaMeTpa YaCTUIBI TBEPION (a3bl
Ha TUIOTHOCTH M TOJIIIUHY MOJTy9aeMOTO MOKPBITHS
The results of calculating the effect of the ratio of the suspension phases and the diameter of the solid
phase particle on the density and thickness of the obtainable coating

m, /m d, Mmxm Vi, % Vo, %o Veyens %o P, Tlem’ h,, Mkm
2K
1 1,4 35,0 98,6 2,165 1,15
5 1,8 34.6 98,2 2,169 5,75
80720 10 1,5 349 98,5 2,166 11,5
15 1,9 34,8 98,1 2,169 17,9
1 11,2 50,9 88,8 1,811 1,24
5 11,8 50,8 88,2 1,815 6,11
60/40 10 11,3 50,7 88,7 1,812 12,52
15 11,9 50,1 88,1 1,819 20,7
1 18,3 61,1 81,7 1,496 1,64
5 19,0 60,5 81,0 1,499 6,91
40760 10 18,7 60,7 81,3 1,498 13,8
15 19,1 60,3 80,9 1,197 20,7
1 27,5 63,7 72,5 1,312 1,64
5 28,0 63,2 72,0 1,313 8,17
20/80 10 27,8 63,3 72,2 1,312 16,35
15 28,1 63,2 72,9 1,313 24.5
1 25,2 74,3 74,8 1,218 4,8
1/99 5 25,3 74,3 74,7 1,218 24,0
10 25,0 74,6 75,0 1,218 48,1
15 25,0 74,6 75.0 1,218 72,1
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Puc. 4. Bnusinue nuamerpa 4acTUIl aTFOMUHKS U OTHOIICHUS TBEPIOH U KUAKOU (ha3
Ha TOJLIMHY (POPMUPYEMOTO MOKPBITHS
Fig. 4. Influence of the aluminum particles diameter and the ratio of solid and liquid phases
on the thickness of the coating under formation

Kak BuAHO M3 TMOJYYEHHBIX PacyeToB
(Tabmn. 1 u puc. 4) ToNIMHA TOKPHITHS BO3pac-
TaeT C YBEIMUYEHHEM JuaMeTpa YacTHIl aJFOMU-
HUEBOT'O MOPOIIKa B CyCleH3uu. [t ymeHble-
HUSl TOJIIUHBI HOKPBITUS, a TAKXKE PAa3HOTOJ-
IIMHHOCTU TOKPBITUS HAa KOHKPETHOW IeTajH,
CllelyeT B CYCHEH3MM HCIOJIb30BATh BBICOKO-
JIMCTIEPCHBIEC TOPOLIKH.

Hekoropoe yBenndyeHne TONIUHBI TOKPBITUS
C POCTOM XKHIKOH (ha3bl MOKHO OOBICHUTH 0O-
Jee PBIXJIOW CTPYKTYpPOH OKCHIHOH (a3pl B
CPaBHEHHUH C MeTaJNIN4ecKoil (a3oii.

[InotHOCTH MOKpBITUSA (Tabn. 1) HE 3aBUCHUT
OT JMaMeTpa YaCTHUIIbl ATFOMUHHEBOTO MOPOIIIKa,
HO MOHOTOHHO BO3pacTaeT C YBEJIUYEHHUEM €ro
KOHIIEHTPALIUH B BOJHOM CyCIIEH3UH.

KommdgectBo BbeienseMoit Boabl (Tadm. 1)
NPAaKTUYECKH HE 3aBUCUT OT pa3MepoB MOPOILIKA
METAIJINYECKONW COCTABIISIIOIIEH CYCHEH3UU U
OIpesieNsieTCs B OCHOBHOM COJIEPYKaHUEM KU/
Koil ¢a3el cycnemsun. s momydeHus Oonee
KauecTBEeHHOro (0e3 mop) MoKpeITUs, (hopmupy-
€MOr0 M3 BOJHOW CYCIEH3UH, COAEpKAallel Mo-
BBIILICHHOE KOJUYECTBO KUAKOHM (ha3bl, Mmporece
ee yJaJeHUs CIeIyeT BECTH 0ojiee OCTOPOIKHO,
4yeM Ipu (GOPMHUPOBAHUU MOKPBITHUS C MEHBIIUM
coJiep)kaHueM JKUIKo# (as3el. Bombimoe comep-
KaHME KUAKON (a3bl TpeOyeT MEAJICHHOTO yBe-
JMYEHHSI TEMIIEPAaTyphl CYIIKH, TaK KakK IMpH
OBICTPOM HarpeBe IMPOUCXOIUT pe3Koe Hcrmape-
HUE BOJbI, MPHUBOAMAIICE K OOpPa30BAHHUIO TOP
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U pacTpeCKUBAaHUIO 00pa3yloierocs B mpoiecce
CYILIKH TBEPAOIO CJIOS OKPBITUS (pHC. 5).
PeanbHass HOBas BoAHast CyCHEH3HsI COJIEp-
XKUT KpPOME YaCTUYEK MOPOILIKA AIIOMHUHHS H
KPEMHHsI YaCTHLIBI XPOMOBOIO aHTHIpuia, KO-
TOPBIN MOJ BO3AECHCTBUEM KHUCJIOTHI pACTBOPSIET-
cs. YacTuipsl BBOAMMBIX MTOPOLIKOB UMEIOT pa3-
JMYHBIE pa3Mepbl U HE BCErJa SIBJISIOTCS IIapo-
oOpa3upiMu. Kpome Toro, mpu mpuUroToBIECHUU
BOJHOM CYCHEH3MU MPOTEKAET PAJl XUMHUUYECKHUX
peakiuii ¢ 00pa3oBaHUEM OKCHUIIOB, MMEIOIIUX
MOJIEKYJIIPHYIO JTHCIEPCHOCTh, @ TaAKXKE Jpyrue
IPOLIECCHI, BIMSIONIME HA MEXaHu3M (popmupo-

Puc. 5. Baemnuii Bux nonatku Typouss: I'T /]
MocJie HAHECEHUS U CYIITIKM BOJHOH CYCIIeH3HH ()

U y4acTOK PacTPECKUBAHMA TBEPAOTO CIOS HOKPBITHS
mpu ObICTPOI cymike (0)
Fig. 5. Appearance of the GTE turbine blade
after applying and drying the aqueous suspension (a)
and the cracking area of the solid coating layer during
rapid drying (6)
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BaHUs NMOKpbITUA [16-18]. D10 ycnoxuseT npo-
BEJICHUE pacyeTa C YYETOM YKa3aHHbBIX (aKTo-
pOB, IT03TOMY OBbUIT BBEJIeH psin JomymeHui. Of-
HAKO MOJYYEHHBIE PAcUEThl MOKAa3bIBAIOT BIIMSI-
HHUE OCHOBHBIX IapaMeTpPOB HOBOW BOJHOM cyc-
NIEH3UH Ha MapameTpbl pOPMHUPYEMOrO MOKPHI-
THSl, YTO JJa€T BO3MOXHOCTb YINPABJIATh MPOLEC-
coM 00pa30BaHMsI 3aLIUTHOIO MOKPBITUS HAYM-
Hasi CO CTaguM HOJArOTOBKM HCXOJHOW HOBOMH
CYCIIEH3UH.
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