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WccnepoBaHue (pM3nKo-MmeXxaHUYeCcKNX U 3KCnyaTaLuOHHbIX
CBOMCTB NPOTUBONPUrapHbIX NOKPLITUW, MOAN(ULUPOBAHHDIX
HAHOCTPYKTYPUPOBAHHLIMU MaTepuanamu

U3y4eHbl ¢r3nKo-MexaHu4eckmue v 3KCriyaTalnoHHbIE CBOKCTBA alOMOCUIIMKATHBIX MPOTUBOMPUIrapHbIX MOKPbI-
WA, MOANDULNPOBAHHbBIX HAHOCTPYKTYPUPOBAHHbIM GEMUTOM.
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3roTOBIEHMNE BbICOKOKAYECTBEHHbIX OTIMBOK C HU3-

Ko cebecToMMOCTbI0 — rnaBHasi 3ajadya nuTen-

wmkoB. Ee pelueHne BO3MOXHO Mpexae BCEro npu

YCIOBMM NOMy4YEHUsI MOBEPXHOCTU OTNMBOK Hagsie-
alllen YmctoTbl U 6e3 nuTenHbix aedektoB. HecmoTps
Ha [JocTaToyHO GoraTyto HayyHyto 6asy, HaKOMIMEeHHY
YYEHbIMU-NIUTENLLMKAMWN MO U3YYeHUIo Npupodbl obpa-
30BaHNS AeekToB NMOBEPXHOCTU OTIIMBOK M Pa3HOCTO-
POHHME Moaxodbl K MX npodunakTuke, GONbLUMHCTBO
nccnegoBatenen cxogaTcs BO MHEHUM, YTO MPU MPOYnX
paBHbIX YCNOBUSAX ANs obecrneyeHnst BbICOKOrO KavyecT-
Ba NMOBEPXHOCTMN OTMIMBOK (MpaKTUYeCcKM Npu Nnobom Tex-
HOMorM4eckom cnocobe nx N3roToBNeHUs) NPUMEHEHNE
NPOTMBOMNPUrapHbIX MOKPbITUA — OAHO U3 camblX addpek-
TUBHLIX cpeacTs [1-3].

CerogHs HacuuTbiBatoT 6onee 400 pasnunyHbIX CO-
CTaBOB MPOTMBOMNPUrapHbIX MNOKPLITUIA, KOTOPbIE NPUME-
HAOT B NpakTUke NUTEnHbIX LexoB. OgHako, B onpene-
MNEHHBIX Crny4Yasx, AaXe Npu BbICOKOW LieHe MOCTaBKM,
OHW He Bcerga obecnedvnBatoT Tpebyembii NPOTUBONPU-
rapHbIn apdexT.

C uenbio COBEPLUEHCTBOBAHNSI TEXHOMOMUM Nosy4ye-
HUSA U NPUMEHeHNs1 3EEKTUBHBIX MPOTUBOMPUTrapHbIX
MOKPbLITUIA B HacTosiwen paboTe npoBedeHbl Uccreno-
BaHUSA PUNKO-MEXAHNYECKNX (TEXHOMOMMYECKNX) 1N IKC-
nnyaTaLMoHHbIX (BbICOKOTEMMEPATYPHbIX) CBOWCTB Mpo-
TMBOMPUrapHbIX MOKPbLITUIA NpU UX MoAUULMPOBAHUM
HaHOCTPYKTYpMpPOBaHHbIMKM MaTtepuanamu. B coctase
TaKkMX MOKPbITUA WCMOMNb30BaHbl Criegylolme Kommo-
HeHTbl: ©a30BbIV HAMOMHUTENb — BbICOKOOTHEYMNOPHbIN
antomocunukat (Al,0,-Si0,), dpakunmn 30-50 MKkM; cBs-
3ylouee — nonueBuHunauetaTHas gucnepcusa (MBAL);
OnCnepcuoHHas cpeda — BOAHbIA pacTBop anudatu-
Yyeckoro usonponunosoro cnupta (AUMNC). B kayectBe
MoaudumkaTopa UCnosb3oBaH TOHKOAMCMNEPCHLIN MaTe-
pvan — HaHOCTPYKTypupoBaHHbin 6emut (AIOOH), nony-
YaeMblIn MyTeEM rMapoTEPMarnbHOMO CUHTE3a.

Pe3ynbTaTthl nccnegosaHuii 06pasuoB HaHOCTPYKTY-
pYpPOBaHHOIO GemuTa, KOTopble MOSTyYeHbl C UCMOSb30-
BaHWEM aTOMHO-CUIIOBON U TPAHCMMUCCUOHHOW MUKPO-
cKonMumM MaTepuarna, 4any BO3MOXHOCTb YCTAHOBUTb, YTO
OH npeacTaBnseT cobor ynbTpaamcnepCHbIA NMOPOLLIOK
BOJIOKHUCTOIO CTPOEHUS, COCTOSILLIMIA U3 MUKpoarnome-
patoB pa3mepoM oT 1 go 3 mMkm (puc. 1, a). CTpykTypa

BOJIOKOH MPeACTaBieHa O4YeHb TOHKUMW pasynopsigo-
YEHHbIMW NNacTUHYaTbIMK YacTULaMn CpeaHMM pasmMe-
pom 50-150 HMm (puc. 1, 6), KpucTannuyeckas CTpykTypa
KOTOpPbIX HEOAHOPOAHA W MPeACTaBlieHa Kak M3onmpo-
BaHHbIMW MOHOKpMCTannamu, Tak u arperatamm ¢ Cusb-
HO aMOpU3NPOBAHHOWN KPUCTaNNINYECKON pELLETKON.

OTn nccnegoBaHvs ganu BO3MOXHOCTb Mpefnoso-
XWUTb, YTO Takoe TOHKOEe CTpOeHMe maTepurna (HaHo-
CTPYKTYPUPOBaAHHOIO GemuTa) OOIMKHO ckasaTbCHA Ha
PU3NKO-MEXAHNYECKUX W IKCMMyaTaLNOHHbIX CBOWR-
CTBax NPOTUBOMNPUrapHbIX MOKPLITUNA.

B pesynbTate 3KCMEPUMEHTOB MO WCCrESOBaHUIO
TEXHOJIOTMYECKMX CBONCTB, KOTOPbIE NPOBEAEHBI MO Me-
Toamke cornacHo FOCT 10772-78, a Takke annpokcu-

[6]

m Tonorpadusi noBepxHocTu (a) u HaHOCTpykTypa (6) 6emuTa
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MaLMM YMCIEHHbIX 3HAYEHWA pe3ynbTaToB 3KCNEepUMEH-
TOB MOSIMHOMaMX yCTaHoBWMM 3aBucumocTn 1.1-1.5,
OnuCbIBaloLME CBOWCTBA MOKPbLITUS MPU  U3MEHEHUU
KOHLIEHTPaLMM HAHOCTPYKTYpPUPOBaHHOro bemura:

& =0,0203x% - 0,1268x2 + 0,2563x + 0,5762;  (1.1)
h=-0,0031x*+ 0,0212x> — 0,0723x + 0,5312; (1.2)
n = 0,2444x® — 1,5369x? + 3,1853x + 21,252;  (1.3)
c =-0,162x2 + 0,894x + 1,9373; (1.4)
C =-0,0833x2 + 1,15x + 96,008, (1.5)

roe O — TOMWMHa KpacovHoro crosi, MM; h — npoHuka-
toLasi cnocobHOCTb, MM; 1) — BA3KOCTb, C; G — MPOYHOCTb
CNnosi NMOKpbITUSA K UcTupanuto, kr/mm; C — cegnmeHTa-
LMOHHas yCTONYMBOCTb NOKPLITUSA, %; X — KOHLEeHTpauns
HaHOCTPYKTYpMpoBaHHOro mogudukartopa, %.

PaccunTtaHHble 3HayeHus koadpuumMeHToB AeTep-
MUHauun onsa ypaBHeHun 1.1-1.5 (tabnuua) ceugetens-
CTBYOT O TOM, YTO YCTAHOBJIEHHblE 3aKOHOMEPHOCTU
OOCTATOYHO TOYHO OMUCHIBAOT M3MEHEHWE CBOWCTB
NMPOTMBONPUIrapHOro MOKPbLITUS B 3aBUCUMOCTU OT CO-
OepXXaHUs HAHOCTPYKTYpUPOBaHHOro bemuta.

AHanu3 pesynbTaToB 3SKCMEPUMEHTOB MOATBEPXKAa-
€T, YTO YBENMYEHUE KOHLEHTpaUMU HaHOMoAMdMKaTO-
pa npuBoauT Kk 6onee MHTEHCUMBHOMY POCTY BSI3KOCTM.
Takne n3MeHeHus CBSA3aHbl C TeM, YTO HaHoOMoAudu-
KaTop 4acTU4YHO aacopbupyeT Boay, BXOAOSLLYH B CO-
CTaB pacTBOpUTENS, a Takke TpebyeT MOBbILLIEHHOrO
pacxofa >XWAKMX COCTaBMSOWMUX NOKPLITUS, UOYLUX Ha
CMauyMBaHMe ero BbICOKOW yaeNnbHOW noBepxHoCTW. [Mpu
YBENUYEHUN KOHLIEHTPALUMM HaHOCTPYKTYPUPOBAHHOIO
mogudpmkatopa oT 1 4o 5 % BA3KOCTb MOKPbLITUS MpU-
HUMaeT 3Ha4veHuns ot 20,56 go 23,85 ¢, 4To B CBOIO OYe-
penpb onpefensieT U3MeHeHVe TOSLLMHBI CIOosi MOKPbITUS

JlocToBepHOCTb annpokcUMauuu pPe3yrbTaToB 3KCMEePUMEHTOB (hU3MKO-
MeXaHWYeCKMX CBOWCTB MNOKPbLITUSI MaTeMaTU4yeCKUMU 3aBUCUMOCTAMM

(o1 0,73 go 1,22 MM) 1 NpOHMKatOLLIEN CMTOCOOHOCTM OT
(0,45 po 0,31 mMm). YCTaHOBMNEHO, YTO NpU BBEAEHUM B
COCTaB KOMMO3MLUUN HaAHOCTPYKTYpPUpPOBaHHOTO 6emu-
Ta, obnagaroLlero BbICOKOW yOeribHOW MOBEPXHOCTbLIO,
NPOVCXOANT MOBbIWEHME BA3KOCTU MPOTUBOMNPUrapHoO-
ro MOKpbITUS U (POPMUPOBAHME CTPYKTYPUPOBAHHOIO
KOMMOWAHOrO pacTBopa, B KOTOPOM CO34aHbl YCIOBUS,
npenaTcTBylOLWME ocedaHunto HanomnHutens. lMpu KoH-
LeHTpauum HaHOCTPYKTypupoBaHHoro 6emuta 5 % ce-
ONMEHTaLMOHHas yCTONYMBOCTb Bo3pacTtaeT A0 99 %.

N3yyeHne npoyHOCTM MPOTMBOMPUrapHbIX MOKPbITUNA
noaTBepXaaeT, YTOo BBEAEHME ONTUMarnbHOro Komnu-
YeCcTBa HaAHOCTPYKTYPMPOBAHHOIO MoaudukaTopa gaeT
BO3MOXHOCTb MOBbLICUTb MPOYHOCTb NMPOTUBOMNPUrapHbIX
MOKPbLITUIA Ha ucTupaHne Ao 3,2 Kr/MM. YCTaHOBIEHO,
YTO yBENUYEHME KOHLIEHTPaUMM HaAHOCTPYKTYpUpPOBaH-
Horo 6emuta Gonee 5 % cHwKaeT NPOYHOCTb MOKPbI-
TUA OO HegonycTMMO MWHUMArbHbIX 3Ha4YeHUn -—
0,4 kr/mm.

AHanus mopdonorMnm nNpOTUBOMNPUrapHbIX MOKPLITUIA
C WCMONb30BaHMEM MeTOAa 3NEKTPOHHOW MUKPOCKO-
numn (puc. 2) NogTBEPANIO, YTO U3MEHEHNE MPOYHOCTU
CBS13aHO C KayeCTBEHHbIM MpeobpasoBaHMeM NX MUKPO-
CTPYKTYpbI.

Ha puc. 2 BugHO, 4YTO MOAMMULMPOBAHHOE HaHO-
CTPYKTYpMpOBaHHbIM GeMUTOM MOKpbITUE, obnagarliee
B XXMOKOM COCTOSHUM Gonee BbICOKOW OZHOPOOHOCTHIO,
opMMpyeT Npu OTBEPXKOAEHWMN MIEHKU C OOMbLUIMM YKUC-
NIOM aAre3noHHbIX KOHTAKTOB MeXAy HamnonHuTenem
n ceasyowmm. MNpn KOHUEHTpauun HaHOCTPYKTYpUpO-
BaHHOro 6emuta B npegenax oo 5 % npoucxoguT ero
YCBOEHME B MONIMMEPHON MaTpuue CBA3YHLLEro, Tem
CaMblM MOBbLILLIAETCS KOre3MOHHas MPOYHOCTb MaHXeT
cBsasyowero. B utore, mognduumpoBaHHoe MOKPbITUE
npuobpeTtaeT 6onee BbICOKME NMPOY-
HOCTHbIE XapaKTEPUCTUKM.

VMccnepoBaHune akcnnyaTauuoH-
HbIX CBOWCTB MPOTUBOMPUrapHOro

1115
NOKPbITUS,, MOANMDULMPOBAHHOIO Ha-
CBOMCTBO NOKPbLITUA 3aBucumocTb né(_;ap?ﬁ:::_::%z HOCTPYKTYPUPOBAHHbIM GEMUTOM,
TonwmHa KpacoyHoro crosi, Mm 1.1 0,9733 nposBoaunn C MUCnonb3oBaHNEM TexX-
MpoHuKatoLLasi CnocoBHOCTb, MM 1.2 0,9855 HoMoryecknx npob  «cTyneHvaTas
BA3KoCTE. C 13 0.9846 nnuta». [Npoba npencraBnser co-
: : 0o NNUTYy NEepPeMEHHOro KOHTYpa,
MPOYHOCTL K UCTUPAHUIO, KI/MM 1.4 0,9332 6e3 BHYTPEHHUX MOMOCTE W MoA-
CeaumeHTauMOHHas yCTONYMBOCTb, % 1.5 0,9891 HyTpeHuin. CTyneHyaToe n3MeHeHue

MwuKpocTpykTypa npoTvBONpurapHbIx NokpbiTUiA: 6e3 moandumkaTtopa, x500 (a); 6e3 mogndmkaTopa, x5000 (6); MmoancduumMpoBaHHOE,

x500 (8); mognduumuposaHHoe, x5000 ()
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BEPTUKAINBHOIMO pas3Mepa CTEHKM AaeT BO3MOXHOCTb
M3y4ynTb CTEMEHb PasBUTUS MPOLECCOB KOHTAKTHOMO
B3aMMOAENCTBUS pacniaBa U NMTenHon popmbl, a Tak-
e BEpPOATHOCTb 0Opa3oBaHus AedekToB NOBEPXHOCTH
B 3@BMCMMOCTM OT €ro 3HayeHusi (TONLWUHa CTEHKM U3-
MeHsieTcsa ot 10 go 50 mm).

B pesynbTaTe 3KCMEpPMMEHTOB YCTAHOBMEHO (puc. 3),
4YTO Ha BCEeX MOBEPXHOCTAX «CTYMeH4YaTom nNnuTbly,
OKpaLUeHHOW NPOTMBOMPUrapHbIM MOKPbITUEM, MOAM-
OULMPOBaAHHBIM  HAHOCTPYKTYPUPOBAHHLIM  GEeMUTOM,
npurap OTCyTCTByeT.

B nuTaTene co CTOpPOHbI OKpalleHHON ¢hopMbl 00-
pasyeTcs ycagoyHas pakoBuHa. Ha noBepxHoCTM OT-
nMBOK 6e3 NMOKpbITUS NPU YBENUYEHUN TOMLWMHBI CTEH-
km ot 10 go 50 MM nnowagb OTNMBKM, NOpakeHHas
npurapom, yeenuumeaetcs oT 15 go 75 % cooTBeT-
CTBEHHO, KPOME TOro B OTNIMBKE, Ha nnowagke ¢ Tor-
LLMHOW CcTeHkn 50 MM, CO CTOPOHbI BepxHeln nonydop-
Mbl OBpasyeTcd COCPedOTOYEeHHas yCcadoyHasi pako-
BMHa.

KomnbtoTepHoe MopenvpoBaHue MpoLeccoB, Mnpo-
NCXoasaLWwmx B nuterHonm popme (puc. 4), npoBegeHHoe
NPy HavamnbHbIX U FPaHWUYHBIX YCITOBMSX, COOTBETCTBY-
IOLLMX HaTypHOMY 3KCMEPMMEHTY, Oano BO3MOXHOCTb
npoaHanuampoBaTb NpUYMHbLI 0Bpa3oBaHus npurapa u
ycafo4yHbIX AedeKTOB.

YCTaHOBMNEHO, 4TO B MpOLECcCe 3anoSyiHeHUs nn-
TerHon ¢opMbl pacninaBoM (KOTOPbIA MPOUCXOOMUT 3a
3,7 C) n3MeHeHne TemnepaTypbl B KOHTPOSbHbIX TOY-
Kax Ha CTyneHsx npobbl C TOMLMHOW CTEHKW OTIMBKM
10-50 MM HOCUT ckavykoobpa3sHbI XxapakTtep. B Heokpa-
LLEHHON YacTu NUTEAHON (POPMbl B KOHTPOSIbHbLIX TOY-
Kax Ha CTYyNeHsX C pasfiMyHOM TOSILMHOM CTEHKU TEM-
nepartypa gocturana 3HaveHun ot 1281 °C (TonwuHa
cteHkn 10 mm) go 1298 °C (TonwuHa cTeHkn 50 mm)
(pnc. 4, a). B yactn nutenHon ¢opMbl, 3alULLIEHHON
NPOTUBOMNPUIrapHbIM MOKPbITUEM, MOANMDULIMPOBAHHbBIM
HaHOCTPYKTYpPMPOBaHHbIM 6emMnToM,
Habnwganu aHanorM4yHoe CKauvko-
obpasHoe yBenuyeHve Temneparty-
pbl, OOHAKo €e MakCMMyM BO BCEeX
KOHTPOMbHbIX TOYKaxX He MpeBbiliarn
1149 °C (dpopmbl 3anmBanum CY-20,
Temnepatypa 3anusku 1320 °C).
PacuyeT npouecca 3aTtBepaeBaHus
pacnnaBa nokasan, 4To Temn 3a-
TBEpPAEBaHMS OTIIMBKKU, NONy4YaeMon
B HEOKpalleHHyt dopmy, Gornee nH-
TEHCUBEH — MageHvne TemnepaTtypbl

w Ae

YcapgoyHas
pakoBuHa

[6]

m OTnuBKa «CTyneHyaTas nnuTa»: BUA CHU3Y (a); BUA CBep-
xy (6); 1 — oTnuBKa, NONyYeHHas B HEOKpaLLEHHYI0 POpMy; 2 — OTNMB-
Ka, NMofy4YeHHass B OKpaLUEHHY0 OpMy MPOTMBOMPUrapHbLIM MOKPbI-
TMeM, MOANMULIMPOBAHHBIM HAHOCTPYKTYPUPOBaHHLIM BemuToMm

POpMbI, OKpaLLEHHON NMPOTUBOMPUrapHbIM MOKPbLITUEM,
MOAMMULMPOBAHHBIM  HAHOCTPYKTYPUPOBaHHbIM  Ge-
MUTOM, MpKM 3STOM [paHuWua pasgena «oTruvBKa
nutenHas dopma» pas3MbiBaeTCd U HEe UMEET YeTKUX
oyepTaHui [4]. TemnepaTypa NOBEPXHOCTHbLIX CIIOEB He-
OKpaLleHHOW NUTENHOW PopMbl NPEBLILLAET TeMnepaTy-
py conuayc pacnnasa (T, = 1163,1 °C), 4to cornacHo
[3-8] naeT emy BO3MOXHOCTb (hUNbTPOBATLCH B Kanusi-
nspbl NUTERHON hOpMbI U MPU NOJIHOM 3aTBEpPAEBAHUM
00pa3oBbiBaTb Ha MOBEPXHOCTU OTNMBKM MeETannmsu-

=rte $.ddd FmIASE TR
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[6]

0o 1000 °C npouncxoguT 3a 285, 495
n 560 ¢ (ons yyacTkoB C TOMLLMHON
cteHkn 10, 30, 50 MM CcOOTBETCTBEH-
HO), B TO XX& BpPEMS, B OKpaLLEHHOWN
dopmMe TemnepaTypa nagaet fo aTo-
ro ke 3HadeHus Oornee meaneHHoO
(350, 580 n 690 c). Takon xapaktep
N3MEHEeHUs TemnepaTypbl NPUBOANUT
K TOMY, YTO MpuneratoLime criov He-
OKpaLLEHHON 4YacTu nuTenHon dop-

‘mgan
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Mbl nporpesatoTca Ao 6Goree BbICO-
KUX TemnepaTyp M Ha Gonbluyio

m PesynbTaThl MOAennpoBaHus: pacnpegernieHne Temnepatypsl B hopme B npoLiecce:
3anonHeHus (a), 3aTBepaeBaHust (NpofosnibHoe ceyeHne) (6), 3aTBepaeBaHus (nonepeyHoe ce-

rmybuHy, 4eM B 4YacTuU JIUTENHOWN ueHue)(8); MeCTa BEPOATHOro 06pa3oBaHms ycafoUHbIX AedekTos (2)
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Detecier 100 pm
Dutepmettys GUTTN0 ]

[a] [6]

SEMMAD 390

B o

m MuKpOCTpyKTYpa MPMNOBEPXHOCTHLIX 30H OTNMBOK «CTyneH4YaTas nnuTa»: B HEOKpalLeHHyo dopmy (a, 6); B hopMy, OKpaLLEHHYIO
NPOTMBOMNPUrapHbIM NOKPLITUEM, MOANMDULIMPOBaAHHBIM HAHOCTPYKTYPUPOBaHHbLIM BeMutom (8, 2); (a, 8), x330; 6, x2000; e, x820

poBaHHbIN npurap. Kpome Toro, BbiICOKMe TemnepaTypbl
KOHTaKTHOW 30Hbl (POPMbl OMPEAEenstoT BO3MOXHOCTb
WHTEHCUBHOIO MPOTEKaHUA XMMMUYECKUX peakuui B3a-
UMOLENCTBUSA OKCMOOB pacnnasa C mMaTepuarnom Iu-
TerHon hopMmbl, B pesdyrnbTaTe 4Yero obpasyeTcss Xumm-
Yeckun npurap. AHanm3 MWKPOCTPYKTYpbl NPUMNoBEpPX-
HOCTHbIX 30H OTNIMBOK «CTyneH4yaTas nnuta» noaTeep-
avn (puc. 5), 4TO B NPUMNOBEPXHOCTHOW 30HE OTIMBKM,
MOMy4YeHHON B HeOKpalleHHYl PopMy, MPUCYTCTBYIOT
BKITHOYEHNS KBapLEBbIX MECYUHOK, MITaKMPOBaHHbIX CU-
nukatHom pasow (pwuc. 5, a, 6).

B uccnepnoBaHHbIx obpasuax OTAMBOK, NOMYyYEHHbIX
C MPUMEHeHMeM NPOTMBOMPUIrapHOrO MOKPbLITUS, MOAW-
OULMPOBAHHOIO HAHOCTPYKTYPUPOBaHHbIM BemMuToMm,
WHOPOAHbIX BKMOYEHUN He oBbHapyxeHo (puc. 5, s, 2).
Takum obpasom, npuymMHammu obpasoBaHus npurapa Ha
OTNMBKE, MOJSTyYEHHOW B HEOKpaLLEHHy opmy, aBns-
I0TCH BbICOKME TeMmnepaTtypbl KOHTaKTHbIX CMOEB Iu-
TeHoM OpMbl M CBS3@HHOE C 3TUM MHTEHCUBHOE
pasBMTUE NPOLECCOB KOHTAKTHOIO B3aMMOLENCTBUS.
Mpn uncnonb3oBaHUM MPOTUBONPUIrAPHOTrO MOKPLITUS,
MOOUMPULIMPOBAHHOIO HAaHOCTPYKTYPMPOBaHHbIM Gemu-
TOM, Ha NyTW TENMnOBOro MOTOKa, HanpaBfeHHOro B Nu-
TeviHylo opmy, co3gaeTcsi AOMONHUTENbHOE BbICOKOE
TepMUYECKoe COMPOTUBMEHUE, YTO AaeT BO3MOXHOCTb
CHU3WUTb Ha Hee TeNnnoBY HAarpysky W, Kak Cneacreue,
npegoTBpaTMTb pPasBUTUE MPOLLECCOB KOHTAKTHOrO
B3aUMOOEWNCTBUSA M TEM CaMblM 3aWUTUTbL OTNIUBKY OT
npurapa. Micxoas u3 aHanusa guHamumkyn obpasoBaHuns
ycadouyHbix gedektoB (puc. 4, ) MOXHO caenatb Bbl-
BOA O TOM, YTO pasHuua BO BPEMEHW 3aTBepOeBaHuns
OTNIMBOK, MOMy4YaeMbIX B OKPALLUEHHY M HeoKpalleH-
HYl0 4YacTu nuTenHom ¢OpMbl, AaeT BO3MOXHOCTb
pacnnaBy U3 NUTHUKOBOW CUCTEMbI NMUTaTb MeCTO 06-
pasoBaHMsA COCPEAOTOYEHHOW YCaAOYHON PAaKOBWHbI U
TeM CcaMblM CMEeCTUTb MEeCTO ee 0bpasoBaHus U3 OT-
NBKM B NIUTHUKOBYIO CUCTEMY.

BbiBoAbl

1. B pesynbTaTe NpoBeAEHHbIX UCCnegoBaHUN U3y-
YeHa CTPYKTypa M CBOWCTBa HaHOCTPYKTYPUPOBAHHOIO
6emuta — mMogmdukaTopa NPOTUBONPUrapHbIX MOKPbI-
TUIA. YCTAHOBIEHO, YTO MaTepman npeacTaBnisieT cobon

yNbTPaAMCNepCHbIN NOPOLUOK BOFIOKHUCTOrO CTPOEHMS,
COCTOSILLMI U3 MUKpoarromepaToB pa3mepom oT 1 go
3 MkM. CTpyKTypa BOSIOKOH COCTOUT M3 OYEHb TOHKMX
pasynopsAoYeHHbIX MAacTUHYaTbiX 4YacTul, CpegHuX
pasmepoB (50-150 HM), KpucTannuueckasi CTPyKTypa
KOTOpbIX HEOOQHOPOAHA M MpedcTaBneHa Kak M30mmpo-
BaHHbIMWM MOHOKpUCTanmnamu, Tak u arperatamu ¢ Cunb-
HO amMop(M3MPOBAHHON KPUCTANSIMYECKON PELUETKOMN.

2. N3y4yeHbl (pr3nko-mexaHudeckme CBOWCTBa MNpo-
TMBOMPUrapHOrO MOKPbITUS, MOOUMULMPOBAHHOIO Ha-
HOCTPYKTYPUPOBAHHLIM BEMUTOM, 1N YCTaHOBIEHbI Ma-
TeMaTuyeckne 3akOHOMEPHOCTU uX OPMUPOBaHNSI.
lMokaszaHo, 4TO MpyM OMTMMAarnbHOW KOHLEHTpauuu (8o
5 %) HaAHOCTPYKTypupOBaHHOro 6emuTa B cocTaBe Mo-
KpbITUSi €ro NPOYHOCTb Ha UCTMPaHWME MOBbILWAETCH A0
3,2 Kr/MM, 4YTO CBH3aHO C U3MEHEHUEM MUKPOCTPYKTY-
pbl MOKPbITWUI, MOBLILEHWEM KOr€3MOHHOW MPOYHOCTU
MaHXeT CBHA3YIOLLEro U yBeNnMYEeHNEM 4Yucra agresnoH-
HbIX KOHTaKTOB «CBS3YyHOLLEe — OrHEeYNOPHbIA HamnomnHW-
Tenb». YCTaAHOBMEHO, YTO YBENWYEHME KOHLEeHTpaumm
HaHomoaudmMkaTopa NpPUBOAUT K Bonee MHTEHCUBHO-
My POCTy BS3KOCTW. Ha oCHOBaHWM pes3ynbTaTtoB WC-
CcnegoBaHV onpefeneHa npefenbHoO MakcuMmarbHas
KOHLEHTpauus HaHOCTPYKTYpMpOBaHHOro 6emuta, Ko-
Topas coctaBnsetr 5 %. [MokasaHo, 4yTo mMogudmumpo-
BaHHOE MOKpbITME 06ragaet Gonee BbICOKOW CeQUMEH-
TaUMOHHON YCTOMYUBOCTHHO.

3. ViccnepoBaHue akcnryatauMOHHbIX CBONCTB (3ch-
HPEKTUBHOCTN) MNPOTUBOMPUIrapHOro MOKPbITUA C  UC-
Nonb30BaHNEM TEXHOMOrM4Yeckon Npobbl «CTyneH4yaTas
nnuta» Aano BO3MOXHOCTb YCTaHOBUTb, YTO MOKPbI-
TVMe MNO3BONSET Mony4vyaTb OTNIMBKU C TOSLUMHOW CTEH-
kn 10-50 MM C YNCTOM NOBEPXHOCTLIO N Be3 NUTENHbIX
aedekToB. YCTaHOBMNEHO, YTO MPOTUBOMPUrapHoOe Mo-
KpblTVEe, MOAMMULMPOBAHHOE HAHOCTPYKTYpUpPOBaH-
HblM 6EeMWUTOM, CO34aeT B KOHTAKTHOW 30HE «pacnnas —
nuTenHas dopmMa» BbICOKOE TepMUYecKoe COMnpOTUB-
neHve, a 37O CHMXKaeT TENMOBYI0 HArpysky Ha NUTENHYO
dopmy K, Kak cneacTeue, npegoTeBpallaeT npouecchb
KanunnapHom unbTpaumu pacnnasa, a Takke WUCKMo-
YaeT npoTeKkaHne XMMMUKO-TEPMUYECKMX peakumin B3au-
MOENCTBUSA OKCMOOB pacnnasa n matepuana opmel,
ABMSOLWMXCHA nepBonpuynHamm obpasoBaHusa npurapa
Ha MOBEPXHOCTN OTIIMBOK.
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Axorauis [ocnimkeHHst isnko-MexaHiYHUX Ta eKcrnyaTauiiHnX BNacTMBOCTEN
NPOTUNPUTAPHUX NOKPUTTIB, MOAMNMDIKOBAHMX

HaHOCTPYKTYPOBaHUMW MaTepianamu

BuB4eHO @i3nko-mexaHiyHi Ta ekcrisiyatauiviHi BAacTuBOCTI altoMOCUIKATHUX MPOTUMNPUrapHUX NOKPUTTIB, MoAnQIikoBa-
HUX HAHOCTPYKTYPOBaHUM GEMITOM.
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KnouoBi cnoBsa BignvBka, rnpurap, noKpPUTTS, HAHOCTPYKTypa, Moangikatop, 6emit

Kukui D. M., Rudnitski F. I., Nikolaichik Yu. A
The investigations of physical-mechanical and performance properties
of the refractory coatings modified by nanostructured materials

The physical-mechanical and performance properties of aluminosilicate refractory coatings, modified nanostructured
boehmite are investigated.

o

cast, burnt-on, coat, nanostructure, modificator, boehmite
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BHUMAHWIO ABTOPOB!

B pepakumio xxypHana «Memasn u numbe YKpauHbi»
NPUHUMAIKOTCHA PYKOMUCU Ha PYCCKOM AA3blKe
n Npu Hann4mm Homepa YOK.

Crtatbn 06s13aTENBHO OOMKHBI COAEepPXaTb
Ha 3-X sI3bIKax (PyCCKOM, YKPaUHCKOM U aH2/IuliCKOM)
gamunuu, umMeHa, omyecmea asmopos,
Ha3eaHue cmambU, aHHOmMauyuu, Kro4yesble crioea
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