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KOMNo3nuusa ona HAHECEHUA NOKPbITUA ONA METANNMUYECKUX
U3OENUN U COOTBETCTBYIOLMIN CMOCOB

OBJIACTb TEXHUKW, K KOTOPOW OTHOCUTCA M3OBPETEHUE

OnuvcaHHble B JaHHOM [OKYMEHTE BapWaHTbl OCYLLECTBEHUS] OTHOCATCS K
KOMMO3ULMM ANS HAHECEHUS NMOKPLITUSA ANA 3aLUMTbl METANNNYECKMX U3LENUN OT
OKWUCNEHUs MpW BbICOKMX TemnepaTypax. Hacrosiee wn3obpeTeHre Takke
OTHOCUTCS K Crocoby 3almTbl MeTanfmMyeckmx M3Lenui OT OKUCINEHMS Mpu
BbICOKMX Temnepartypax, Hanpumep, INUTbIX MEeTannnM4ecknx u3genui unm
MonyyYaemMblX MPU XONOAHOW 3aBasike, a Takke K MeTarfIMYeckum WU3Lenusm,
MOKPbITbIM  KOMMAO3UUMEN ANS HaHEeCEeHWUs! MOKPbITUS, OMUCaAHHONW B AaHHOM
LOKYMEHTE, MMM MONyYeHHbIM yKa3aHHbIM crnocoboM. B yacTHoCcTM, KOMMo3uums
ANSi HaHeCeHWs1 MOKPbITUS M COOTBETCTBYHOLUMIA CNocod MCNomb3ytoTcs Ans
3aWnTbl  METanIMYeCcKMx U3LEenuA OT OKUCINEHUs nepen TeMm, Kak OHu

noaBepraroTca HarpeBy n/unm Bonee CnoXxHbIM TepMUYECcKMM obpaboTkam.

YPOBEHb TEXHUKA

N3BecTHO, 4TO B nMpoueccax MNpOM3BOACTBA YyryHa W Ccranu Aans
N3roToBneHnss 1 obpaboTku MEeTannUYeckmx M3genuvn, B YacTHOCTU U3LENUn C
BOonbLUOM NOBEPXHOCTLIO, TaKMUX Kak, Hanpumep, cnadbl 1 6roMbl, UM COPTOBLIN
NpOoKaT, TaKOM Kak, Hanpumep, 3aroToBKW, YacTO BO3HUKAKOT SABMEHUS OKUCIEHUS U
obpas3oBaHMs OKanuHbl Ha BHELLUHEM MNOBEPXHOCTU C MOCNEAYHLWEN MNOTEPEN
maTepuana, NpurogHoro Ansi NPOLaxm.

OkanunHa cBsizaHa C o0OpasoBaHMEM OKCMAOB, B 4YacCTHOCTU OKCUAOB
Kenesa, Ha MNOBEPXHOCTM WU3Zenus W, CcnejoBaTenbHo, C  peakuymsiMm
MOBEPXHOCTHOIO OKUCMEHUS.

Obpas3oBaHMe MOBEPXHOCTHOW OKamnuHbl SABMSETCA OYEHb CEepbe3HOU
npobnemon, KoTOopas oKasblBaeT 3HaYUTENBHOE BNNSHNE Ha

npon3BOAUTENTBHOCTb CTanern WTENHbIX 3aBOAOB.



[lencTBUTENBHO, MO OLEHKaM, BECOBbIE MOTEPU MEeTanna OTHOCUTENbHO
BECa KOHEYHOro MpoAayKTa B KOHLEe npouecca No OTHOWEHMIO K oblemy Becy
nepBOHaYanbHO OTIIUTON W/UNN 3arpy>KEHHOM MacChbl MOTyT COCTaBNATb MPUMEPHO
2-3%.

Tarke obHapyeHOo, 4YTo NpumMepHO 0,2% 3TUX NOTEPb NPUXOAUTCSA Ha 30HY
otnumekK, 0,8% - Ha 30Hy HarpesaTtensHom neun, 0,7-1% - Ha aTtan npokatkm n 0,6-
0,8% - Ha 30HY Tepmuyeckon obpaboTkm u xpaHeHus. oTepu Takoro obvema,
XOTS OYEBMAHO M MOryT BapbMpOBaTbCA B 3aBMCUMOCTU OT TUNa WU3LENnUs WU
KOHKPETHbIX cnocoboB 006paboTky, MPMBOASAT K 3HAYMTENbHbIM SKOHOMUYECKMM
NOCNELACTBMAM AN NPOU3BOAUTENEN.

BO3MOXHbIMK MpUYMHaAMK, KOTOpbIE MPUBOAAT K 0DOpasoBaHWMIO OKanuvHbl,
MOryT ObITb, HanpUMep, MHOroYMCIEHHblE dTanbl  0BpaboTky, 0B6bIMHO
BbINOSHAEMbIE B KOHTAKTE C BO3AYXOM, UINN TEPMUYECKME LMKIIbI C NMOBLILLEHNEM
N MOHWKEHMEM TEMMEPATYPbI, KOTOPLIM MOABEPraeTCca MeTanM4yeckoe nsgenve.

Hanpwumep, korga obpasoBaHne oKanmHbl NPOUCXOAUT Ha HayvamnbHbIX UK
NPOMEXYTOUHbIX 3Tanax obpaboTku npu MPOM3BOACTBE YyryHa W CTanu, Kak
yNnoMKMHaNoCh BbILLE, 3TO CO3AaET NoMexm onepaumsam obpaboTku, BbINOMHAEMbIM
Ha nocreayrwmx dTanax, a TakKe CHWKaeT MacCy M CTOMMOCTb KOHEYHOro
n3gennsa No cpaBHEHMIO ¢ oBpabaTbiBaeMbIM U3 ENUEM.

OcobeHHO BaxHbIMM 3Tanamm oBpaboTkMm B 3TOM CMbICNe MOryT ObiTb
Tepmuyeckme obpaboTkn, Hanpumep, B HarpeBaTenbHOWM MNeuyn, HasHadeHue
KOTOPbIX 3aKno4YaeTcs B AOBEAEHUN METaNMMYECKUX U3AENUA 4O ONTUMAIbHOMO
TENNOBOro YpPOBHA AN nocneayrowen obpaboTkm, 4oBEAEHNM UK NOALEPKAHUM
TEMNepaTtypbl NUTbIX METannUYeCcKUX W3AENvA, NPUAAHUM UM PaBHOMEPHOTO
TENNOBOro NpPouns UnNn HarpeBaHuM U3LEnuiA, NOCTYNAKWMX U3 BHELLUHUX 30H
XpaHEeHUs, NoAAEPXKMBAEMbIX MPU TEMMNEPAType OKPYXKatoWwen cpenbl unu npu
Temnepartype Hmxe Tpedyemon.

daKkTMYecKkn, B HEKOTOPLIX MPOLIECCax, Hanpumep npu ropsdern npokaTtke,
HanMyMe MOBEPXHOCTHOM OKanWHbl Ha METannnMYeckux U3Lenusax MOoXeT
NOBPEAUTL MOBEPXHOCTb U3LENMUS, MOCKOSBKY OKanmMHa NpWwKUMaeTCsa Bankamu K

BHyTpeHHeVI 4yactm MeTarnnyeckoro ms3gernnda, oOHa MOXEeT OCTaBaTbCA



BKMOYEHHOM B MOBEPXHOCTb METAaNNMYeckoro Wn3genusi, YTo nNpuBOAUT K
HEPOBHOCTSIM MOBEPXHOCTU, YXYALLAIOLMM KA4EeCTBO KOHEYHOIO N34enus.

Taknm obpasom, obpasoBaHue okanuHbl BrneveT 3a Cobon He TOmbKO
3KOHOMMYECKMN yulepd u3-3a MoTepb MaccChbl MeETanMYeCcKMX M3genuu, HO W
yXyALUEHNE KayecTBa M3enusa m3-3a (PparMeHTOB OKasuHbl, KOTOPbIE OCTarOTCS
HanNMNWWMM Ha U3AENUM B KOHLE npoLiecca.

Hannune 3TOM oKanuWHbl, @ TakKe OMuUCaHHble BbILLIE HEAOCTaTKM TakxKe
BNeKyT 3a coboun npobnemsbl, kacaromecs 3aBo4CKOro NnaHMpPoOBaHMS, NOCKOMbKY
dparMeHTbl OKanuHbl MOTYT MonagaTb B 3a30pbl MalUMH, Hanpuumep, B
NOAWWMHUKA  UNWU  Apyrve  BpaljarolmMecs  SfnemMeHTbl, YTO  3aTpyaHSAeT
TEXHNYecKoe obcnyxmBaHME K CNocOBCTBYET YMEHBLUEHUMKO CpoOKa CryxXObl
3MNEMEHTOB NNHWUM.

Kpome Toro, korga doparMeHTbl OCTarTCA NPUKPENIEHHBIMU K MOBEPXHOCTH
MNPOKaTHbIX BankoB, OHWM MOFYT OCTaBMATb OTMNEYaTKkM Ha MOBEPXHOCTU MU3LENUNA
MeTannonpokara MHOMMX BUAOB, YTO yXyALlaeT UX Ka4yecTBo.

O4HMM 13 M3BECTHBIX CNOCODOB, NO MEHbLUEN MEPE, YaCTUYHOIO yaaneHus
OKanuHbl C MNOBEPXHOCTU WU3LENUN SBMNSETCA Tak HasblBaemas onepauus
yAaneHus oKanuHbl, BbINOMHAEMas, HanpuMep, C MOMOLLBK BOASHbLIX CTPYW W
npoBoaMMas nepeg npoKaTkon.

OpHako ypaneHue okanuHbl BrieyeT 3a cobor onepauuto OYMUCTKU, Kak B
30HaxX MPOXOXAEHUA M3LAENUSA, Tak M B 30HE yAaneHWs OKamnuHbl, YTO Takke
BrnevyeT 3a cobom HeobxoaMMOCTb OTAeneHuMs BoAbl ANA cOuBa oOKanuHbl OT
yAansieMon oKanuHbl.

Bonee TOro, mcnonb3yemble B HacTOsLEee BPeMsi CUCTEMbl yAaneHus
OKanuMHbl 4acTo He B COCTOSIHAM MOMHOCTBI yAanuTb OKanuHy C MOBEPXHOCTU
n3nenvs.

B wvaeane, ecnu okanuMHa OCTaeTCs HETPOHYTOM M MPOYHO HanmunaeT K
METannM4YeckoMy M3LENUI0, OHa MOXEeT OKasblBaTb 3alUTHOE AEUCTBME Ha
nsgenue, Hanpumep, BO BpeMs TepMumyeckmx oBpaboTok, KOTOpbIM  OHO
noasepraetca. OgHaKO B AENCTBUTENBHOCTM 3TO ODCTOATENBCTBO, Kak NpaBunio,
HE MMEEeT MecTa M3-3a HEM3BEXHOro paspyLLleHUst OKanWnHbl, BO3HMKAIOLLEro BO

BPEMS onepaumn Ha 3aBoae.



MockonbKky okanuHa ¢akTU4eCcKkM COCTOUT B OCHOBHOM W3 OKCUAOB, OHa
obrnagaet  MexaHW4YeCKMMW  XapakTepucTukamy,  KOTopble  3HaYUTENbHO
OTNNYAKTCA OT XapakTepUCTUK METannnMyeckoro usgenus, U3 KOTOpPOro oHa
BO3HWKaET, B YaCTHOCTW, oHa Bornee xpynkas n MeHee ynpyras.

PaspyleHvne okanuHel CnocoBCTBYET MOCTYMNNEHUIO B MeTannmyeckoe
nsgenue Bo3ayxa, Bnarm U OKUCIUTENbHbBIX areHTOB, BCTYMNaLWMX B PEaKUmo C
Hanbonee OTKPbITBIM CrOEM MeTanna W OKCWMAOB, 4TO cnocobCeTByeT
obpas3oBaHuIo 4PYyrMx OKCUAO0B, HAaNpMMepP MOHOOKCUAA /M OKUCK XKenesa.

ATK oKCuabl yBenuuMBaroTCca B 0Obeme, Bbi3biBas OTAENEHME OKamnuHbl U,
Kak pesynbeTar, ycunuMBas  OKUCIUTENbHbIM  SPPEKT  KOHTakTa Mexay
MOBEPXHOCTBHO U3AENUS U OKUCIIUTENBHBIMW areHTamu.

Apyrmm HepocTaTKOM ABMSETCA TO, YTO OKUCIUTEMbHbIE areHTbl Takke
MOryT BCTynaTb B peakumio C YrnepoaoM, BO3MOXHO coaepXalmmcs B
MeTannmyeckom nsgenuu, Bbl3blBas ABNeHue NOBEPXHOCTHOrO
0be3yrnepoxmBaHnsa, KOTOPOE MOXEeT W3MEHWUTb COCTaB W coAepxaHue
MOBEPXHOCTHbIX CMOEB MEeTanIMYeckoro nsgenms.

N3 ypoBHA TexHWMKM W3BECTHbl cnocobbl nNpeaoTBpalleHus  Unn
orpaHn4yeHna obpasoBaHWUs OKanWHbl MyTEM MOKPbLITUA MOBEPXHOCTU U3Aenus
CMNOSIMM CMELLIaHHbIX OKCUA 0B Ans obpasoBaHWa Bapbepa Mexay MeTanim4yeckum
N3nenmem 1 BHELLHEN Cpeaon.

MprMepbl 3TOro TMNa onmMcaHbl B NaTeHTHbIX AokymeHTax CN1935921A,
JP5171261A, CN101462859A, JP11222564A.

OpgHako 3TW TEXHOMNOrMW, OCHOBaHHbIE Ha WCMNONb30OBaHWN OKCUAOB,
obnaparoT psSaoOM HELOCTATKOB.

MepBbIn HEQOCTATOK 3aKM4YaeTCs B TOM, YTO BO BPEMS TEPMUYECKUX
0BpaboTok, Hanpumep, B HarpeBaTENbHOW MNeuYn, pasnuuyHbiE CNou maTtepuana,
NMEIOLLMECH B METANNIMYECKOM U3AENWM, HAaNpMMep, CNou MeTanna, Crnou okemaa
Xenesa M Crou OKCUMAOB MOKPbITUS, MOTYT UMETb pasHble KOSPPUUMNEHTDI
TENMNOBOrO PacLUMPEHUS, UYTO NMPUBOAUT K YBEMUYEHNIO BHYTPEHHEIO HanpsSXXeHUs

martepuana, cosfaBasi HanpPsPKeHUs1 B KOHCTPYKLMM Ha MOMEKYSIPHOM YPOBHE.



Takve HanpsKeHWs BbI3bIBAOT 3aTeéM  TPELUMHbl, B KOTOPbIX MOXeT
MNPOUCXOAUTb MOBTOPHLIA  KOHTAKT Mexay WusgennemM U OKUCIUTENbHbIMU
areHTamu, 3anyckas, Takum obpasoMm, HOBblE OKUCNUTESNbHbIE NPOLECChI.

Apyrum HepocTaTkoM ABMASETCH TO, YTO MPU BbICOKMX TeMneparypax (Bblwe
700 °C) noHbl kncnopoga MoryT andpdyHAMPOBaTb Yepes NOBEPXHOCTHbIE CNOU
npwv BCTPEYHON A Y31n NOHOB KENnesa Hapyxy.

3Tn adhpdekTbl AN dYy3nM BbI3bIBAOT pPeakUMmM OKUCIIEHUSA, NPUBOASLLME K
obpas3oBaHMO OKanuHbl M YMEHBLLEHWIO MacChbl N3AENUs.

Takke msectHa cratbca Torrey Jessica D. et al.: "Composite polymer
derived ceramic system for oxidizing environments" Journal Of Materials Science,
Kluwer Academic Publishers, Dordrecht, vol. 41, 41, no. 14, 1 ntona 2006. B aton
cTatbe OnucaHbl MpekepaMmmyeckme NonuMepbl M pacwupsowme gobasku ang
NONYyYEHUS KeEpaMUYECKMX KOMMO3ULMOHHBIX MOKPLITUA ANA 3aLLUMTbI OT OKUCIIEHNS
MeTanmM4yeckmx noanoxex.

Takum obpasom, CylecTByeT HeoOXOAMMOCTb B COBEPLUEHCTBOBAHWUM
KOMMO3MLMA 1 cnocoboB, NpeaoTBpaLLarowmMx NOTEPKO U3LENUSA U3-3a OKUCIEHNSA
MeTannMyeckmnx WU3genuin, KoTopble MOryT YCTPaHWTb WK, MO MEHbLUENn Mepe,
OrpaHN4YUTb MO MEHbLLEN Mepe OAWH N3 HEAOCTATKOB YPOBHSA TEXHUKW.

B uactHOCTM, opgHOM M3 3ajad HacToAwero wun3obpeTeHus ABnseTcH
noBbIlWeHe 3PPEKTMBHOCTN MNPOLECCOB MPOU3BOACTBA YyryHa U crtanu ang
N3roTOBMEHNA METANNIMYECKUX N3LENNIN, CHUXKEHNE NX OTXOLOB N COMYTCTBYHOLLMX
3aTpart, B YaCTHOCTM CBA3aHHbIX C ABNEHUAMIN 06pas3oBaHUa OKanmHbI.

Taknm obpasom, 3agaden HacToAero n3obpeTteHnsa SBNSETCA Co3gaHune
KOMMO3mLmm 1 cnocoba 3awmuTbl MeETaNNNYECKUX N3LENUN OT ABNEHUA OKUCTNIEHNS,
BO3HMKAOLWMX BO BPEMSA Tepmuyecknx oBpaboToK, KOTOpblE MOXHO Ierko
MCNONb30BaTb Kak [ANA CBEXEOTNUTbIX W3Jenun, Tak W ANA  U3[envn,
MNOCTYNaLLMX M3 BHELUHUX 30H XPaHEHWs, Npu BbICOKMX Temnepartypax wunv npu
Temneparype oKpyKaroLen cpebl.

B uvacTHOCTW, 3apayen HacToAwero n3obpeTeHnsa SABNSETCH CHWKEHWe
OKUCNEHNA B 30HE Harpesa no MeHblen mepe Ha 30%, NpeanoyTUTENBHO Aaxe

Oonee 4yem Ha 60%.



lpyras 3agaya HacTosALero n3obpeTeHmnss COCTOUT B TOM, YTOBbI COCTaB U
peanusaumna cnocoba 6ObinM 3KOHOMUYECKM 3(PPEKTVMBHBIMKM, B TOM 4UCNE B
OTHOLLEHMM 3aTtpaT, K KOTOPbIM MOXET MNPUBECTM MNOTEPS METanIM4YecKoro
ns3genvsa ns-3a obpasoBaHNsA OKanuHbl.

Hdpyron 3apaden HacTosawero wn3obpeTeHns ABMSEeTCS MOBbIEHWE
Ka4yecTBa MeTannM4yeckux W3LEenui, MNonyYeHHbIX W MofyYaeMbiX MOCPEenCTBOM
MPOLIECCOB MPOM3BOACTBA YyryHa W CTanu, B YaCTHOCTW, NMyTeM YCTPaHEHUs Unu,
MO MEHbLUEN Mepe, YMEHbLUEHUSI MOBEPXHOCTHbIX AedEKTOB, CBA3aHHbIX C
HarnM4YnMeM OKanuHbl, BO BpeMs dTanoB 0b6paboTku, cneayowmx 3a TEPMUYECKUMMA
obpaboTkamu.

[dpyron 3agaden HacTosawero u3obpeTeHna SBnsSEeTCAa  co3gaHue
KOMMO3ULMM, MO3BOMAIOLLEN 3aLLUMTUTL MOBEPXHOCTb METaNSIMYECKNX U3LENUA OT
ABMEHNA OKUCNEHUSA LaXE MNPU HanmMuMM TEPMUYECKMX LIMKMOB, BKIHOYAHOLLMX
3HauuTenbHble konebaHua TemnepaTypbl, TakMx, Hanpumep, Kak LMKIbI,
NMPOUCXOASALIME B HAarpeBaTenbHOM Nneyu.

[dpyron 3agaden HacToawero un3obpeteHna saBnseTca obecneyeHve
3aLUMTbl MOBEPXHOCTU METaNSIMYECKNX U3LENNIN, KOTOPYH MOXHO F1Eerko HaHOCUTb
NPV OrpaHUYEHHbIX 3aTpaTax.

Hdpyron 3apgaden HacToswero wus3obpeteHuss aBnseTcs  Cos3jaHue
KOMMO3WULMM, NO3BOMSIOLLEN MOMYYNTb MOKPbLITUE, KOTOPOE, NPU HEOBXOAMMOCTH,
MOXeT ObITb Nerko yaaneHO W MOMHOCTBbH yAaneHo, Hanpumep, C MOMOLLbIO
BOASIHbIX CTPYW.

3assutens paspaboran, ucneitan u peannsosan Hactosuiee n3obpeteHme
ANS YCTPaHEHUS HEAOCTaTKOB YPOBHS TEXHWMKM W ANSA PELUEHUss 3TUX U APYTrnX

3ajad M AOCTUXKEHUS MPEMMYLLECTB.

PACKPbITUE CYLWWHOCTN N3OBPETEHNA

HacTtosiwee nsobpeTeHne N3noXeHoO 1M 0XapakTepmn3oBaHO B HE3ABUCHMMbIX
NyHKTax QOpMynbl M30OPETEHMSA, NMPU 3TOM B 3aBUCMMbIX MyHKTax OMMCaHbI
ApYyrMe  XapaKTepUCTUKN  U30OpEeTeHns WnvM  BapuaHTbl  OCYLLECTBIEHUS

n3obpeTeHus.



CornacHo BblleyKasaHHbIM 3ajadam HacToswee M3obpeTeHne OTHOCUTCA
K KOMMO3MUMW ANA HaHECEHWUS MOKPbITUS, MNpeAHasHa4YeHHOW ANs HaHeceHus
CHapyXun Ha MeTannuyeckne nsgenvs, Ans 3awmtbl METaNNMUYECKUX U3LENUN OT
OKMCINEHUSA NP BbICOKUX TemnepaTypax.

CornacHo HacTodwemMy M300peTeHuo  KOMMO3MUMA AnS  HaHeCceHus
MOKPbITUS COAEPXKUT MaTpuLy, B KOTOPOM MMEETCS MO MEHbLUer Mepe OAWH
NoNMMep-NpeaLLEeCTBEHHNK KepamuKm n nepeble HanonHUTENM c
BOCCTaHOBUTENbHLIMU XapaKkTepUCTUKaMm, BbIOpaHHbIE U3 rpynnbl, COAEPKaLLEN:
MOPOLLOK 3NIEMEHTaPHOrO Xene3a, MOPOLLOK 3fIEMEHTAPHOrO KPEMHMS, MOPOLLIOK
Xenesa M KPEMHMS, NMOPOLLOK Kapbuaa KpeMHMs, NOPOLLOK dpeppocniaBa Unm mx
KOMOMHaLWHO.

B HeKkoTOpbIX BapuaHTax OCYLUECTBNEHUS KOMMO3MLUMA ANA HaHeCeHWUs
MOKPbITUS TakKe COAEPXKUT BTOpble HamonHuTenu. BTopble HanonHuTenm
npeanoYTUTENBHO CNOCOBHBLI NPOTUMBOAENCTBOBATL M YMeEHbLUATh 0bpasoBaHue
pacnnaeneHHoro cnos dgasnura u, Takum obpasom, NpoTUBOAENCTBOBATb €ro
BPEAHOMY BO3AEWCTBMIO Ha OKMCNeHue noanoxkn. ObpasosaHue coeguHeEHUA C
HM3KOW TeMNepaTypon NNaBneHns, Taknx Kak, B 4aCTHOCTW, pasnuT, B AuanasoHe
Temneparyp 1100-1300°C, TvnuyHOM ANS TepMuyeckux oBpaboToK, KOTOPbIM
noaBepraeTcs  MeTannuyeckoe  musgenuve, oKkasblBaeT  oTpuuatenbHoe
BO3ENCTBME Ha OKUCNEHNE NOATMOXKKN, Kak NOAPOBHO ONUCLIBAETCSH HUXKE.

B HeKoTOpbIX BapuaHTax OCYLUECTBMEHUS BTOPbIE HaMOMHUTENM Takke
copepxat MUHeparnbHbIA MCTOYHUK opcTepuTa.

B HekOTOpbIX BapnaHTax OCYyLLECTBNEHNS UCTOUHUK popcTepuTa Coaeput
MWUHepan onvBMHa.

B HekoTOpbIX BapnaHTax OCYyLLECTBNEHNS UCTOUHUK popcTepuTa CoaepXxuT
OKCKJ MarHus.

B HekoTOpbIX BapnaHTax OCyLLECTBIEHNS UCTOUHUK popcTepuTa CoaepXut
MWHepanbHbIA ONIMBUH M OKCWA MarHus. Jpyrumu cnoBamu, BTOPbIE HANOMHUTENN
NPEANOYTUTENBHO CoAepXXaT ONMBUH U OKCUA MarHus.

Brnarogapa cBoen peakUuMoHHOW CnOCODHOCTM BTOPLIE HAMOMHUTENN
CHWXKalT BpegHOe BO3LEUCTBME asnuta, KOTopoe OObIMHO BO3HWKaeT npw

Temnepartype Bblwe 1150 °C; dakTudecks, HauymHas C 3TOM TemnepaTypbl U



Bbie, hasnut nnasuTcd, obpasysa Xugknn cnon, cnocobCTBYHOLMIA NOABUKHOCTH
WNOHOB W, Taknm 06pasom, BbI3bIBaOLLNNA OKUCNEHNE.

MNpeanoyTMTENbHO B BapwaHTax OCYLECTBMNEHUSA, MNpeaycMmaTpUBaroLLmX
MCNOMNb30BaHNEe UWCTOYHMKA popcTepuTa, OH MOXET obpasoBbiBaTe TBEPAbIN
pactBop C aanuMTtoM, CrnocoBHbIN 3HAYUTENBbHO MOBbIWATE Temnepartypy
nnaBneHns.

MNpeanoyTnTenbHO B BapuaHTax OCYLUECTBINEHUS, B KOTOPbIX WCTOYHMK
dopcTepuTa COAEPKUT OKCUL MarHus, OH MOXeT oBpasoBbiBaTb HPOPCTEPUT Ha
MeCTe C yKaszaHHbIMM BbliLLEe NPEVMMYLLECTBaMM.

Komnosnuuio ans HaHeCEeHUs NOKPLITUSE COTMacHO HaCTOSLWEMY OMMUCaHUIO
NPEANOYTUTENBHO HAHOCAT Ha  MeTanfMyeckMe WUsgenusi, noanexawme
Tepmuyeckum obpaboTkam.

Hactosiee mnsobpeTteHne Takke OTHOCUTCS K MPUMEHEHMIO KOMMO3ULMM
ANS HAHECEHMS NOKPLITUA ANSA 3aWUThl METaNNUYECKMX U3AENNA OT OKUCIEHNS.

Hactoswee un3obpeTeHne Takke OTHOCUTCA K cnocoby  3awumThbl
METanM4eckoro Mm3fenuss OT OKUCNEHUA MNyTEM HaHECEHWUs MOKPbITUA Ha
MEeTanIM4yeckoe N3genme CHapyxu n nonyyYeHns BHELLHEro 3alMTHOro Cros.

HacTtoswee wu3obpeTeHne Takke OTHOCUTCA K cnoco®y Harpesa
MeTanMYecknx N3genuim, BkoyaroLwemy B cebs:

- 3aLUUTY MEeTanMYeCcKnx U3genmm ot OKUCNEHNA Nepes Ux HarpeBoM;
- HarpeBaHne MeTasnIM4ecKoro n3genus.

Hacrosiwee w3obpeteHmne Takke OTHOCUTCA K cnocoby obpaboTku
METanM4yeckoro u3genus, BKNovawwemy B cebs 3awmty MeTannmyeckoro
N3LENNS OT OKUCIIEHMS MYTEM HaHECEHMSI MOKPLITUA Ha MeTanM4eckoe msgenve
NyTEM HaHECEHUS CHapYXM KOMMO3ULMK ANS HAHECEHUS NMOKPLITUS U NONyYEHNS
BHELLUHEro 3aluUTHOrO Crosl, U 3aTeM HarpeBaHus METaIMYeckoro M3genus ¢
HaHECEHHbIM MOKPbLITUEM.

HacTosiee nsobpeteHre Takke OTHOCUTCH K METaniMYECKUM U3LENUSM,
MOKPbITbIM KOMMO3ULMEN 4151 HAHECEHMS MOKPLITUS, U METANNTMYECKUM U3LENUSAM,
NMEKLLUMM MOKPOBHBIM CMNOW, 3aluarolLl UX OT OKUCNEHUS MpPU  BbICOKUX

Temnepartypax nocpeacTBOM KOMMO3ULMK AN HAHECEHWUS MOKPLITUS.



Hactosilwee mnsobpeTeHne Takke OTHOCUTCA K NUHUMKM ropsaden obpaboTku
ANS  MeTannuMyecknx Usgenun, cogepxawen no MeHbLeW Mepe OfHy
HarpeBaTenbHy0 NeYb M YyCTPOWCTBO ANSA 3alUMTbl METann4Yeckmx usgenum ot
OKMCNEHWS NPU BbICOKUX TemMnepaTypax.

B HekoTOpbIX BapuaHTax OCyLECTBMEHMS Bbille NO MNOTOKY OT
HarpeBaTenbHOM NeYn YCTPOUCTBO COAEPKUT CTAHLMIO HAHECEHWUS, BbINOMHEHHYH
C BO3MOXHOCTbHO HAHECEHWS KOMMO3UUMW ONSi HaHECEHUs MOKPbITUS Mo
HaCTOSALLEMY M30OPETEHMIO HA MOBEPXHOCTb METAaNNMYECKOro U3LEenus, N, HKE
MO NOTOKYy OT HarpeBaTenbHOW Meyu, CTaHUMIO YyAaneHWsi, BbIMOMHEHHYH C
BO3MOXXHOCTbIO yAaneHUsi KOMNo3nUumn st HAHECEHUS MOKPbITUS MO HACTOSILLEMY

|/|306peTeH|/|ro C NOBEPXHOCTN METaNNM4eCKoro n3gennmd.

KPATKOE OMUCAHWUE YEPTEXEN

9TV 1 apyrve npusHakyu HaCToALEro N3oBpeTeHnsa CTaHyT O04YeBUAHBIMAN U3
HWKECNEeAYIOWEero  OnMCaHMs  HEKOTOpPbIX  BapuaHTOB  OCYLLECTBIEHUS,
NPpVBELAEHHbIX B KayecTBe HEOrpaHW4MTENbHOrO MpuMepa CO  CCbIKOM  Ha
npunaraemble YepTEXW, Ha KOTOPbIX:

- Ha dwur.1 nokasaH B KayecTBe npvMepa CXemMaTU4eCKUN BUL KOMMO3ULMM
AN HAHECEHWS NOKPbITUS, HAHECEHHOW Ha MeTannnm4yeckoe nagenue,

- Ha GuUr.2 cxemaTuyHO nokasaHa nMHUSA Ans obpaboTkM MeTannmMyeckmx
n3genun, B KOTOPOW  HaxoguTCcs  YCTPOWUCTBO  COrNacHoO  BapwaHTam
OCYLLECTBMNEHUS HACTOSALLEro N30BpeTEHNS.

Ans obneryeHnss NOHUMaAHUS OLHM W Te Xe HOMEPHble 0BO03HaYeHUs
MCMOMb3YHOTCHA, TAEe STO BO3MOXHO, ANs O0003HAYEHUS WAEHTUMYHBLIX OBLLMX
3NEMEHTOB Ha YepTexax. [MOHATHO, YTO 3NEMEHTLI M NPU3HaKM OQHOrO BapuaHTa
OCyLLeCTBMNeHMA MoryT ObiTb  Nerko BK/IOYEHbI B ApYyrMe  BapuaHTbl

ocyLlecTBneHmsa 6e3 gonONHUTENbHBIX MOACHEHWI.
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OCYWECTBNEHNE N3OBPETEHNA

Hwke nogpobHO onucbIBaOTCA pasnuyHble BapuaHTbl OCYLLECTBMEHUSA
HacTosAwero n3obpeTeHns, ogmH unu Bonee nNPUMEpPOB KOTOPbLIX MOKasaHbl Ha
npunaraemblx Jeptexax. Kaxabm npumep npeacrtaBneH B KavecTse
UNNCTpaumMmM  M300peTeHna M He AOIPKEH pacCcMaTpuBaTtbCs  Kak — ero
orpaHuyeHne. Hanpumep, npusHaky, nokasaHHble WM OnMucaHHble Kak 4acTb
OQHOrO BapwaHTa OCyLEeCTBMNeHus, MoryT ObITb aganTupoBaHbl K, WK B
COYeTaHMM C [JpyruM BapuaHtam OCYLIEeCTBNEHUA Anda co3gaHua apyroro
BapvaHta ocyllecTBneHms. [OHATHO, 4TO HacTosiee M30OpeTeHne LOSMKHO
BKMoYaTh B cebs BCe Takme moaudukaumm n BapuaHTbl.

Mpexpe 4em onucbiBaTb 3TW BapWaHTbl OCYLLECTBNEHWUSA, Heobxoammo
Takke MNOACHUTb, YTO HaCcToslee OnMcaHWe He OrpaHMyYMBaeTCA B CBOEM
NPUMEHEHUN AETaNSAMU KOHCTPYKLMM N PacroNOXEeHNEM KOMMOHEHTOB, KOTOpble
ONUCLIBAKOTCA B MNOCMEAYIWEM OMNUCaHWN C UCMONb30BaHMEM MpunaraeMblx
JyepTexen. B HacToswem onmvcaHmm MoryT ObITe NPeanoXeHbl Apyrie BapuaHTbl
OCYLLECTBMEHUS, U OHO MOXET ObITb MOMYyYEHO WM BbINOMHEHO Pa3nUYHbIMU
apyrumun  cnocobamn. HeobxoguMMo Takke YTOYHWUTb, YTO (POPMYNMPOBKN U
TEPMUHOMOIMS, UCMONb3yeMble B AaAHHOM AOKYMEHTE, NpefHasHayeHbl TOMbKO
ANS Lenen onMcaHnsa 1 He MOryT paccMaTpmuBaTbCA Kak OrpaHUYnTENbHbIE.

Hwke wcnonb3yetca TepmuH "obbem", OTHOCAWMWCA K maTepuany,
KOTOPbIA OTHOCUTCS K 4YacTu marepuana, AOCTaTtovyHO yaaneHHoM oT obnacten
mMaTtepuana, B KOTOPbIX NMPOMCXoAAT 0BMeHbI BELLECTBOM, UMMYbCOM U TEMMOM,
4yTOBObI HE NOABEPraTLCH UX BO3LENCTBUSM.

Hwxe mncnonbayetca TepMuH "rpaHnyHasn ¢asa’, oTHocawmncs Kk obnactum
pasgeneHna aByx a3 unu AByX pasHblX mMaTtepumanos, obnagarowmx pasHbIMu
XUMUKO-PUINHECKMMIN NN KpUCTanNnorpapuyeckMMmm CBOMCTBaAMN UNN COCTaBOM,
B KOTOPOW, Hamnpumep, NpOUCXOAUT nepexop M3 OfHOM dasbl B APYryH0 Unm OT
O4HOro maTtepuana B Apyrow.

3asButens paspaboTtan KOMMO3MLUMIO A9 HaHeCeHUs  MOKPbITUS,
NPUrOAHYI0 ANA 3almTbl NMOBEPXHOCTU METannN4YecKkoro nsgenus oT SBMEHUn

OKMCIneHna npu  BbICOKMX  TeMnepartypax, CBfI3aHHbIX C BO34ENCTBUEM
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OKUCNUTENBHOW Cpefbl, B LUMPOKOM AuanasoHe Temnepartyp. B uactHocTw,
KOMMO3NLUMS ANS HAHECEHWUS NOKPLITUS NPEANOYTUTENBHO MOXET ObITb HaHeceHa
Ha MeTannMyeckne nsfenus Ans Mx 3awuTbl OT OKUCNEHUA Nepes TeM, Kak OHW
noaBepraroTca ropaven TepMmyeckon obpaboTtke. PaccmaTpuBaemble SBREHUS
OKUCNEHNSA NPU BbICOKMX Temnepartypax obblMHO NpeacTaBnsaAlT cobon sBneHus
OKMUCINEHMS, KOTOPblEe BO3HWUKAKOT, KOrga MeTasnsiMyeckoe usgenve nopsepraroT
BO34eNCTBMIO TeMmnepaTypbl Bbiwe 900 °C, B 4aCTHOCTWU, HanpuMep, HarpeBaHuto
n/mnm Bonee CrnoXxHbIM TEPMUYECKMM 0BpaboTkam.

MeTannuyeckoe msgenme MoXeT ObiTb pasnmMyHOM hOpPMbl U PasMEpPOB,
MOCKOMbKY MPUMEHMMOCTb KOMMO3UUMW A1 HaHECEHUS MOKPbITUS  HUKOUM
obpasoM He orpaHudeHa CTPYKTYPHbIMW XapakTepucTMkamu matepvana wunm
N3LENNS, Ha KOTOPOE OHA HAaHOCUTCS.

34eCb U HWKE B OMUCAHUN MOA BbIP&XEHUEM 'MeTannmuueckoe nagenue”
MOHUMAETCA W3ZEeNne, COCTOsILLEE MO CyLWECTBY M3 METaNNIMYECKOro >Kenesa,
BO3MOXHO, C MPUCYTCTBUEM [PYrUX 3MEMEHTOB, MNPUrogHbIX AnsA npuaaHus
MEeTanIM4yeckomy nsgenmio Tpebyembix xapakTepucTuK, Kak, HanpumMep, B criyyae
cTanem C pasnuMyHbiM  COAEpPXaHWeM  yrrepoga, crneymnanbHble  cTanwm,
BbICOKONErMpoBaHHbIe CTanu, YyryH unm agpyrue Bugbl METanIMyYeCckmux CrnaBos.

OkucnuTenbHOM cpefon MoxeT ObiTb nobas xuakas unv BO3ayLUHas
cpepa, Hanpumep BO3AyX, COAepKaLlmi NO MEHbLLEN MEPE OANH OKUCIUTENbHbIN
areHT, WnM OKUCIUTENbHOE XUMWYECKOEe BELLECTBO, HanpuMep KUCRopoa,
ABYOKUCb yrnepoga, Boja, Takke B Buge BoasaHoro napa. OpHako 3To
onpeaeneHne He UCKMIoYaeT Hanmmums APYIMX XMMUYECKUX BELLECTB, TakMX Kak,
Hanpumep, asoT, OKCUAbI a30Ta, OKCUAbI CEPbl, MOHOOKCUA yrrepoga, MeTaH.

OkmcnutenbHas cpefa Takke MOXET CopepXaTb XMMUYECKME BELLECTBA,
TUNUYHbIE ANSA Cpel, CBA3aHHbIX C HarpeBaTerbHbIMM NeYamu, UCronb3yeMbIMU B
CTanenuTENHOM NPOMBILLNEHHOCTN, TakKMMKU KaKk, Harnpumep, HarpeBaTernbHble
Meyn, NCMOMb3yLLME TOMSMBO.

B aTux cnydasx ms-3a peakuuin ropeHus OKUCIUTENbHaA cpefa MOXeT
MMETb HW3KOE COAEPXKaHWE KUCIopoda M, B AOMOSIHEHME K YXE YMOMSHYTbIM

XMMMNYECKMM BELLECTBaM, TaKXKe netydyme XmMmnyecCkme BeljecrtBa, CBA3aHHbIE C



12

YaCTMYHO WM MOMHOCTBIO  CrOpPeBLUMM  TOMMMBOM, WM JaXe  OCTaTKu
HEeCropeBLUEro TONNMBA, TakMe Kak yrneBoLOPOAbI.

Takum o6pas3om, KOMMNO3MUMA AN HAHECEHUSA MNOKPbITUS MOXET ObiTb
NPeanoYTUTENBHO, HO HEe WCKMIYMTENBbHO, MCMOMb3OBaHa B npoueccax
MPOM3BOACTBA YyryHa 1 CTanu AN OrpaHNYeHnsa 1, BO3MOXHO, AaXe YCTPaHEeHUS
06pa3oBaHMs NOBEPXHOCTHOM OKanuHbl HA METanIMYECKUX U3ENUNX.

Komnosuumsa ans HaHeCEHUs1 MOKPbLITUS Takke 3almiaeT MeTanmyeckoe
n3genve oT SABMEHUA NOBEPXHOCTHOrO 00e3yrnepoXxmBaHms.

Takum 0Bpas3om, B TakMX MPUMEHEHUSIX METanfMYECKOe U3AENME MOXET
npeacraenate cobon cnadb, 3arotosky, 6noM mnu nboe apyroe Metanam4yeckoe
N3LENVE UMK Ero YacTb, KOTOpbIe MOTyT BbITb NOABEPTrHYTbI FOPSAYEN TEPMUYECKON
obpaboTke.

Takne Tepmuueckme o06pabotkm Moryt ObITb npegHasHayYeHbl Ans
nocnegyrowen obpaboTkm, TakoM Kak, Hanpumep, ropsdasa npokarka, Ho 6es
OrpaHNYeHNs STUM.

B HekoTopbIx BapuaHTax OCyLLECTBIEHUS MeTanfMyeckne nsgenus MoryTt
BbITb OTNUTLI UMM NOMYyYEeHbl U3 BHELLUHUX 30H XPaHEHWs, B KOTOPbIX, BO3MOXHO,
NOALEPKMBAKOTCH TEMMNepaTypbl Hke Tpebyembix TemMnepaTyp.

Takmum obpasomM, B 3TUX MNPUMEHEHNAX KOMMO3UUMS ANA HaHECEeHWs
NOKPbITUA HaHOCUTCS Ha NOBEPXHOCTb MeTanM4yecKkmnx nsgenun,
NnoABepPraroLMXCs BO3AENCTBUO OKUCIINTENBLHOW cpeabl.

Takum obpasom, KOMMO3UUMS AN HAHECEHUS  MOKPbITUS  MOXET
HaHOCUTBLCSA KaK Ha ropsivee MeTansMyeckoe usgenune, Hanpumep, HKe no NOTOKY
OT MecCTa OT/IMBKM UnK BOBNN3M MeCTa NpaBkK, Tak U Ha XONOA4HbIE MEeTanM4eckme
n3genuvs.

B HeKkoTOpbIX BapuaHTax OCYLUECTBNEHUS KOMMO3MUMA ANA HaHeCeHWUs
MOKPbITUA MO HacTosAWEMY W30OPETEHUIO MOXET CcoaepxaTb MaTpuly W
HEOPraHM4YecKMe HarnoNMHUTENN, BbIMOMHSAOWMNE ONpefeneHHble YHKUMM, Kak
OMMCaHO HUXeE.

B HekoTOpbIXx BapuaHTax OCYLECTBMEHUS MaTpuua MOXET CoaepKaTb

mMartepuan UM CMecb MaTepuarioB, BO3MOXHO, B FOMOreHHOM ase, NpuUrogHbIx
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Ana obecneyeHns Koresmm KoMnosnumm Ang HaHeceHUs NOKPbITUA, yraBnnBaHUS
HanonNHUTENEN.

B HekoTOopbIX BapwaHTax OCYLECTBNEHUA HeOopraHn4Yeckne HanonHUTENn
FOMOreHHO AUCneprupoBaHbl BHYTPU MaTpuLbl.

B HekoTOpbIX BapnaHTax oCyLLeCTBNEHNA MaTpuLa MOXeT coaepxaTb OAWNH
unn Gonee NONUMEPOB-NPEALLECTBEHHMKOB KEPAMWUKM UMW CMECH MONIMMEpPOB-
NPEALLECTBEHHNKOB KEPAMUKN.

Mog nonuMepamMm-npeLLecTBEHHMKaMm Kepammkm MOHMMaIOTCA
mMaTtepuanbl, KOTOpblE MPW TeMnepaTtype OKpyXarwLllen cpeabl HaxoasaTcs B
XMOKOM COCTOSHUM, C Bornee unm MeHee BbICOKOW BA3KOCTbI, UKW B TBEPAOM
COCTOSIHMM, MOony4YyaemMble B BMAE MOPOLLKOB, U KOTOPblE, MOCne HarpeBaHus L0
Temnepatypbl Bbiwe 200 °C, MoOrytT noaBepraTbCA XUMUYECKUM peaKkuyMsm
CLUMBaAHUS, UBMEHSIOLLMM UX XUMUHECKYIO CTPYKTYPY.

B 3aBucumocT OT Tuna M coctaBa NONMMEPOB-NPELLLECTBEHHNKOB
KepaMMKU W  OKpyXarollen cpeabl AanbHevlee noBbIEeHWe Temnepartypsl,
Hanpumep, AOCTWKeHWe TemnepaTypsl B gnanasoHe ot 400 °C go 1400 °C, moxeT
ycunuBatb peakumMm CLUMBaHUS W/WNM  BbI3blBaTb JanbHevIne peakuuu,
HanpyMmep, MNPOLECChbl pPasfoXeHWs, TEPMUYECKOro pPasfoXeHWUs, peakuum
nMponu3a unu SNMMUHUPOBaHUS, MPUBOASALLME K ODpasOBaHUIO KepamMuyecKoro
mMaTepuana.

B HekoTOpbIX BapuaHTax OCYLIECTBEHNS BO3MOXHbIE MONAMMEpPbI-
NPEALLIECTBEHHNKN KEPAMUKN MOTYT NPeacTaBnaTb cOOOM NONMMEpPBLI HA OCHOBE
KPEMHUS.

B HekOoTOpbIX BapuaHTax OCYLIECTBNEHNA BO3MOXHbIE MNONMMEpPHI-
NPEALUECTBEHHNKA KepamMuKMm MOryT ObiTb BbiDpaHbl M3 rpynnbl, coaepXallen:
CUIIMKOHOBBIE CMOIbI, OPraHN4Yeckmne CMOfbl, CUNTMKOHOBbIE Macna, CUITMKOHOBbIE
nacTbl NN Apyrne NOIMMEPLI HA OCHOBE KPEMHUSA UM NX KOMOMHaLMK.

B HekoTOpbIX BapwaHTax OCYLUECTBNEHUA MNONUMEPbI-NPEeaLLECTBEHHNKM
KepaMmMku  MOryT BKMoYaTb B cebs  CUNOKCaHOBble  MONUMEPLI UMK
nonucunokcaHsl, umerowme ceasn Si-O ¢ NepemMeHHOW CTeneHbH CLUMBKK, K
KOTOPbIM MOryT ObITb NPUCOEAUHEHBI OpraHnyeckme yHKLUMOHanbHbIe rpynnbl (-

R1, -R2) nepemeHHoro tnna.
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OTW CUMNOKCaHOBbIE MONMMMEPbLI MOTYT MMETb MOMEKYNAPHYH CTPYKTYpY,
cogexarlyro 3seHba Tuna -Si(R1)(R2)-0-.

B HekoTOpbIX BapwaHTax OCYLUECTBMEHUS MONMMeEpPbI-NPeaLecTBEHHUKM
KepaMmmku  MOryT Bknodatb B ceba  kapbocunaHoBble  MONMMEpbl UMK
nonukapbocunaHbl, nmerowme ceasm Si-C ¢ NepeMeHHON CTEeneHbo CLUMBKW, K
KOTOPbIM MOTyT ObITb MPUCOEAUHEHBI OpraHnYeckme yHKLMOHanNbHbIE rpynnbl (-
R1, -R2, -R3, R4) nepemeHHoro tmna.

KapbocunaHoBble nonvMepbl MOTYT WMETb MONEKYNSPHYH CTPYKTYPY,
copepxaryyro 3seHba Tuna -Si(R1)(R2)-C(R3)(R4)-.

B HekoTOpbIX BapuaHTax OCYLLUECTBAEHUSA MNONUMEPbI-NPEALLECTBEHHMKM
KepamMmK MOryT BKMoYaTh B ceba cunasaHoBbIE NMONMMMEPbI UK NoNMcunasaHb,
nmerome cBa3n Si-N C nepemMeHHON CTENEHbI0 CLUMBKM, K KOTOPbIM MOTyT ObiTb
npucoeguHeHbl opraHmyeckmne dQyHkymoHaneHele rpynnel (-R1, -R2, -R3)
NepemMeHHOoro Tmna.

9TV cunasaHoBble MOMMMEPbLI MOTYT WUMETb MOMEKYNAPHYIO CTPYKTYpY,
copepxarlyro 3seHba Tuna -Si(R1)(R2)-N(R3)-.

B HekoTOpbIX BapwaHTax OCYLUECTBMEHUS MONMMeEpPbI-NpeLecTBEHHUKM
KepaMuKu Takke MOryT BKMYaTb B cebs CUNMMKOHOBbIE CMOSbl, CUIMKOHOBbIE
macrna wwunm CWUIMKOHOBbIE MacTbl Kak CO CLUUTBIMK, TaKk WU C JIMHEMHBIMW
MONEKYNSAPHbIMA  CTPYKTYpamu, KOTOpble Bk4YaoT B ceba  opraHuyeckue
dbyHkumoHanbHble rpynnel (-R1, -R2, -R3, -P4).

B HekoTOpbIX BapuaHTax OCyLLEeCTBNEHUS OpraHnyeckmne PyHKUMOHabHble
rpynnel (-R1, -R2, -R3, -R4) moryt cogepxatb @YHKUMOHAmNbHbIE rPynnbl,
BbiOpaHHble n3: Bogopoaa (-H), ankunbHbIX, apwunbHbIX, anKOKCUIbHbLIX TPy,
BO3MOXHO, B CBOIO O4epeb, 3aMeLLEHHbIX APYTMMN 3aMECTUTENAMMN.

Bo3amoxHble ankunbHble rpynnbl MOTyT MPeacTaBnatb COBON METUIbHbIE
rpynnbl, BO3MOXHbIE apuibHbIE rPYMMnbl MOTYT NPeacTaBnaTe cCObon PeHUnbHbIE
rpynnbl, W BO3MOXHbIE arnkoOKCUMbHbIE TPYNnbl MOryT MpeacTaBnaTe coboun
METOKCUITbHBIE TPYMMbI.

B HekoTOpbIX BapuaHTax OCYLECTBNEHNA B KayecTBe MONMMEpPOB-

npejlecrBeHHNKOB KepaMnKn MOryT ObITb MCNoNb30BaHbI
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NONMMETUNTUAPULOCUITOKCAH (MM e), NoNMAUMETUNCUITOKCAH (NamMe),
nepruapuaocunasansl, NONMOEHUNCUIOKCaHb! M NX KOMBOUHaLMK.

[MpeanoyTUTENnEHO NONMMEpPbI-NPEeALECTBEHHUKN KEPaMUKKN, B KOTOPbLIX MO
MEHbLLUEW Mepe ofHa W3 OopraHuyeckmx QYHKLUMOHanNbHbIX rPynn, CBA3aHHbIX C
atomoMm kpemHusa (-R1, -R2), npeacrtanset cobom BOAOPOA, Takme Kak,
Hanpumep, NONNanKMNrnapunaoCHUIoKCaHb|, NONMMETUNTNAPUAOCUNOKCAHbI
(MMIC), neprmagpuagocunasanel, MoryT obnagate BOCCTaHOBUTENbHLIMM
XapakTeEPUCTMKaMKM, CMOCOOCTBYIOLLMMA  YITYYLIEHMIO 3alUTbl METanIM4eckoro
N3aenna OT OKUCINEHNS NP BbICOKMX TeMneparypax.

B HekoTOpbIX BapwaHTax OCYLIECTBNEHNA Martpuua MOXET COAepKaTb
OpraHU4YeCKUN-HEOPraHNYECKUA TMBPUAHLIV MaTepuan.

B HekoTOopbIX BapuaHTax OCYLECTBNEHNA HEOpraHW4YecKne HanonHUTENN
MOryT BKMNoYaTb B ceba nepBble HeopraHuyeckne HamnofHUTENWN, HasbiBaeMble
HWXe NepBbIMU HanOMHUTENSMW, C BOCCTAHOBUTENbHBIMU XapakTepucTukamu,
KOTOpble OObIMHO MOryT OblTb CBSi3@Hbl C HWU3KMMW CTEMNEHAMWU OKuUcneHus. B
YaCTHOCTW, BOCCTAHOBUTEMbHbIE XapakKTEPUCTUKM MNEepBbIX HEOPraHU4YeCKMX
HanonHUTENEN MNPEeAnoOYTUTENBHO MUCMNONB3YTCA B COOTBETCTBUM C HACTOALLMM
n3obpeTeHnem Ans 3almTHOrO OKUCNEHUA HEOpraHWYecKmx HamnosnHUTENen Tak,
4YTOObI 3aMLLaTL MeTann MeTanMyeckoro N3genus.

B HekoTOpbIX BapwaHTax OCYLUECTBMNEHUSA MepBble HeopraHuyeckue
HanOMHUTENM MOTYyT CcoAepXaTb [MOPOLUOK 3NEMEHTAPHOrO Xenesa, Takke
HasbiBAEMbIA METannMYeCKMM KEne3oM, WWUnM MOPOLOK  3NeMEHTapHOro
KPEMHUS, TaKKe Ha3bIBAEMbIW B HEKOTOPbLIX Cyvasx MeTanIM4yeckuM KPEMHUEM,
NOPOLLOK heppocunmumnsa U/unm nopoLloK kapbuga KPEMHUS, W/ NOPOLLKK
dheppocnnasa.

B BO3MOXHbIX peanusaumax nopoLkm geppocnnasa MoryT 6biTe BeiOpaHbl
n3 MOPOLLIKOB deppoxpoma, heppomonmbaeHa, dheppomapraHua,
dheppocmnuumna-mapraHua.

XKeneso M KpeMHWUA, WUCNONb3yemMble B COOTBETCTBUM C BO3MOXHbIMU
BapvaHTtaMu OCYLLECTBIEHNSA, MNOJAaltTCA B METanM4yeckoM Buae wwunn c
HU3KUMWN CTEMEHAMU OKUCIEHWUHA, UM WX COEAMHEHWS MOJAKTCA C HU3KUMU

cTeneHAaMN OKUCINEHNA C BOCCTaHOBUTENTbHBbIMU XapaKTEePUCTUKaMW.
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30eCb M HWKe B ONMCaHWM  NO4  MOPOLLUKOM  MOHMMaeTcH
TOHKOU3MENbYEHHOE BELLECTBO, COCTOSILLEE M3 MHOXECTBA rpaHysn NepemMeHHoro
pasMepa no CywectBy B AguanasoHe oT ponen mukpometpa 0 100 MKm,
nNpeanoYTUTENBHO OT A0NEN MUKPOMETPA A0 75 MKM.

B HekoTOpbIX BapwaHTax OCYLUECTBMNEHWUS MepBble HanomHUTENW MOryT
cofaepaTtb NMOPOLLUOK PeppoOCUNMLNG, Hanpumep, ¢ aonen kpemHusa 6onee 50%
MO BECY MO OTHOLLEHMWIO K BECY MEPBbIX HANONHUTENENW, NpeanoYTUTENLHO Bonee
75%, ewwle bonee npegnoututTensHo Bonee 90%.

B Apyrux BapuaHtax OCyLeCTBMEeHUS MepBble HamnonHUTENW MOryT
copaepatb MOPOLWWOK Kapbuaa kpemHus. B BO3MOXHbIX peanusauusx nepsble
HaNOMHUTENM MOTYT COCTOSITb TONBKO W3 NOPOLLKa kapbuaa KpeEMHUS.

MpepnoyTnTensHO, Korga KOMMNO3nUMIo ANS HAHECEHUSA MOKPbITUA HAHOCAT
Ha MOBEPXHOCTb METaN/IMYECKOro W3[ENUSa, XUMUYECKME XapakTEepPUCTUKW,
CBA3@HHbIE C MeTannMYeCKUMMU KOMMOHEHTAMU W/WNN  HU3KUMU  CTEMNEHAMMN
oKUCneHns, nobyxaarT nobble OKUCIUTENbHBIE areHTbl OKUCNSATb BELLEeCTBa,
copaepawmeca B KOMMO3MUUW ANA HAHECEeHWA MOKPbITUS, BMECTO OKUCHEHWUSA
MeTanM4yecKkoro xernesa MeTanm4eckoro n3genus.

Takum obpasom, 3almUTHOE OKUCIEHME CBA3AaHO C TeM PakToM, YTO nepsble
HanoOMHUTENW TMpPU  KOHTaKkTe C OKUCIUTENEeM MOryT OKUCNATbCH BMECTO
MEeTanMYeckoro xernesa MeTannMyeckoro MU3genus, KOTopoe, Takum obpasom,
3awmuaeTcs.

B HekoTOpbIX BapuaHTax KOMMO3MUMW ANS HaHEeCEHUS MOKPbITUA MnepBble
HanOMHUTENM  PaBHOMEPHO CMeWaHbl C  MaTpuuyem C  O4HOPOAHBLIM
pacnpegeneHem.

OTOT nNpu3HaKk MO3BOMSET MPM UCMONb3OBaHUM MNonyyaTb PaBHOMEPHYHO
3awmTy n bapbepHbIn 30EEKT Ha BCEN NOBEPXHOCTMU METANNUYECKOTO U34ENUS.

B HekoTOpbIX BapmaHTax OCyLLEeCTBNEHNA HanoMHUTENM MOryT BKMOYaTh B
cebs BTOpbIE HEOPraHNYEeCKME HanonMHUTENN.

[MpeanoyTUTENEHO BTOPbIE HAaMOMHUTENW CNOCOBHBI NPOTUBOAENCTBOBATL
N ymeHblwaTb obpasoBaHWe pacnnaBfeHHOro cros daanura unm B LEenoMm
COeAMHEHUN, UMEKLMX HU3KMEe TemnepaTtypbl NnaBneHus, W, CrnefoBaTenbHo,

NPOTUBOAENCTBOBATL €ro BpeAHOMY BO3AENCTBUIO HA OKUCTIEHME NMOLATNOXKKM.
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B HekoTOpbIX BapuaHTax OCYLWECTBNEHUdA, B KOTOPbIX KOMMO3WUMA ANSA
HaHECEeHNA MOKPbITUS COAEPXUT UMW COCTOUT U3 nonmMepa-npealecTBeHHMKa
KepaMuKK1, NepBbIX HAMoOMHUTENEN N BTOPbIX HanonHUTENen, BECOBOE OTHOLLEHME
nonumepa-npefLlUecTBeHHUKA KepaMUKM K MNepBbiM  HAMOMHUTENAM  MOXET
coctaBnatb oT 1,5 no 4, B 4yactHocTM oT 2 o 3,5 a BecoBoe OTHOLUeHue
nonumepa-npegLUecTBEHHNKA KEPaMUKM KO  BTOPbIM  HAaMOMHUTENSAM  MOXET
coctaenatb o1 0,45 no 0,9, B yactHocTn, ot 0,5 o 0,7.

B HekoTOpbIX BapwaHTax OCYLEeCTBNEHNA BECOBOE OTHOLUEHWE MepBbIX
HaNONTHUTENEN KO BTOPLIM HanonHutenam cocrtaensaet ot 0,1 go 0,6, B yacTHOCTH
ot 0,15 no 0,5, B yactHoctn o1 0,15 po 0,4.

B HekoTOpbIX BapuaHTax OCYLIECTBNEHUA BTOPbIE HaMoONMHUTENW MOryT
copaepxatb OAWMH MM Bonee MUHepanoB, KOTOPblE HWKE Takke HaslbliBaTCHA
BTOPbIMU HANONHUTENAMM.

B HekoTOpbIX BapnaHTax OCyLLECTBMNEHNA BTOPbIE HAMOMHUTENM BKIOYaOT
B cebs N0 MeHbLUEN MEPE OAWMH MUHEparn, MMEKLWMA TeMnepaTypy nnaBrieHnUs
Bbille paboyen TemnepaTypbl HarpeBaHus, Hanpumep, B guanasoHe ot 1100 °C
A0 1300 °C.

B HekoTOpbIX BapuaHTax OCyLlecTBneHna oauH wunn Bornee mMuHeparnos,
COAEepXalUMXCa BO BTOPbIX HaMoONHUTENAX, MOryT MpeacTaenate cobown
MWUHEepanbHbIM UCTOYHWK CUITNKaTOB.

B HekoTOpbIX BapmaHTax OCyLeCTBNEeHUs oauH unn Bonee mMuHepanos,
COAEPXKALLUMXCA BO BTOPbIX HaMoOMHUTENAX, MOryT npeactaBnsTe CoOon mnm
BknoyaTb B ceba oanH unu OGonee MuHepanoB, SABNSAOWMXCA WUCTOYHUKOM
dopcTepuTa.

B HekoTOpbIX BapuaHTax OCYLECTBMEHNA MUHeparn, AEUCTBYIOLMUA Kak
NUCTOYHMK POopCTepuTa, CoaepXallumca BO BTOPbIX HaMoOMHUTENSX, MOXET
npeacraBnatb COBOM HECUNMKAT WM OPTOCUNMKAT, BO3MOXHO, BXOASALWMW B
rpynny ofIMBMHOB.

B HekoTOpbIX BapuaHTax OCYLIECTBMEHNUA BTOPbIE HaMOMHUTENW MOTYT
coAepaTtb ONMBUH, BO3MOXHO, C NpeobnagaHnem gopcrepuTa.

B HekoTOpbIX BapuaHTax OCYLUECTBNEHUA OfMBUH, COAEpXalWuncs BO

BTOPbIX HanONHUTENSX, MOXET cogepxatb pono dgopcteputa Gonee 50%,
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npegnoututensHo 6onee 60%, Gonee npeanoutTnTensHO Bonee 75%, ewle bonee
npegnouTuTensHo tonee 85%.

B HekoTOopbIX BapnaHTax OCyLLECTBNEHNS, B KOTOPbLIX COAEepXaTCa NepBbie
HaNoOMHUTENM Ha OCHOBE OEPPOCUNMLUMNA U BTOPbIE HAMOMHUTENM Ha OCHOBE
ONVMBWHA, BECOBOE OTHOLWEHNE (EPPOCUNIUUMSA K ONMBUHY MOXET ObITb,
Hanpumep, MeHbwe 1, B yactHoctu, ot 0,1 go 0,9, B yactHocth ot 0,15 1o 0,8, B
yactHoctm ot 0,2 o 0,7.

B HekoTOopbIx BapnaHTax OCyLLECTBNEHNS, B KOTOPbIX COAEpXaTCa NeEpPBbIE
HaNONMHWUTENM Ha OCHOBE MNOpOLUKa Kapbuaga KPEMHUA U BTOPLIE HAMONHUTENN,
coaepxalime OnvMBUH, BECOBOE OTHOLLEHME Kapbupa KpeMHUS K ONMBUHY MOXET
coctaBnaATb, Hanpumep, ot 0,1 go 0,6, B YacTtHocTM oT 0,15 o 0,5, B yacTHOCTK OT
0,2 no 0,4, B yactHoctn ot 0,2 no 0,3.

B HeKkoTOpbiX BapuaHTax OCYLWECTBNEHNA WUCTOYHUK  (POpPCTEPUTA,
coaepxawmmca BO BTOPbIX HanOMHUTENSX, MOXET npeacrtaBnate cobown
MUHeparnbHbIM OKeug MmarHma. Okeng MarHms MoXXeT obpasoBbiBaTb POPCTEPUT Ha
MECTE B COOTBETCTBUM C peakumen:

2MgO + SiOz = M928i04

B HekoTOopbIX BapnaHTax OCyLLECTBNEHNS, B KOTOPbIX COAEepXKaTCa NepBbie
HanoOMHUTENM Ha OCHOBE MNOpoLUKa kKapbuga KPEMHUA U BTOPbIE HaMOMHUTENW,
COAEpXaluMe OKCuA MarHusi, BECOBOE OTHOLUEHWE kapbupa KpemMHMs K OKCuay
MarHus MOXeT cocTaBnATb, Hanpumep, ot 0,1 no 0,6, B yactHocth o1 0,15 no 0,5,
B yactHoctmn ot 0,15 oo 0,4.

B HekoTopbix BapuaHTax OCYLUECTBMEHUS BTOPbIE HAMOMHUTENW MOTyT
COCTOSATb UCKITIOUYNTENBHO N3 OKCUAA MarHns.

B Apyrx BapumaHTax OCyLIEeCTBMEHUA BTOPbIE HAaMNOMHUTENW MOTyT
cofepXaTb Kak ONIMBUH, Tak U OKCUA MarHus, NPeAnoYTUTENBHO AENCTBYIOLNE KaK
NCTOYHUK dopcTepuTta. B  HEKOTOPbIX BapuaHTax OCYLLECTBNEHUA BTOpbIE
HaNONTHWUTENM MOTYT COCTOATb, TO €CTb, COAEPXAaTb MCKITKOUUTENBLHO, ONUBUH U
oKcua, MarHus.

B HEKOTOpbLIX BapmaHTax OCyLECTBMNEHNSA, B KOTOPbIX BTOPbIE HAMOSHUTENN
coaepxar Kak ONnMBMH, Tak W OKCUA MarHus, KONMMYEeCTBO ONIMBMHA MO BECY

npesBbillaeT KONMM4YeCTBO OKCnaa MarHms.
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Hanpumep, BecoBOoe OTHOWEHWE ONMBUHA K OKCUAY MarHusg MOXET
COCTaBnAaATb OT 2 A0 8, B 4acTHOCTM OT 3 A0 7/, B 4acTHocTM oT 3,5 oo 6, B
yactHocTmn ot 4 fo 5,5.

B HekoTOpbIX BapumaHTax OCYLLECTBEHUS KOMMO3ULMA ANS HaHEeCeHWs
MOKPbITUA TaKKe MOXET CoAepXaTb MO MEHbLUEN Mepe OAWMH pacTBOPUTEMb UMK
CMECb pacTBOPUTENEN, COBMECTUMbIX C MatpuLen, CnocobHbIX pacTBOPSTbL €€ n
oBpa3oBbiBaTh KOMMNO3NLMIO TPEOYEMON BA3KOCTH.

B HeKkoTOpbIX BapmaHtax OCyLEeCTBMEHUS  pPacTBOPUTENb  MOXET
npeacraBnatb cOOON nerkoneTyynn pacteoputens, obecneumBaromn ObICTpoe
BbICbIXaHMWE.

B HekoTOpbIX BapuaHTax OCyLLECTBNEHUa MOryT ObiTb WCNOMb30BaHbI
OpraHn4eckmne pacTBOPUTENN, HanpPUMepP, aleToH, apoMaTnyYeckmne pacTBOPUTENN,
CNOXHbIE 3PUPbI, KETOHbI UK X KOMBUHaLMW.

B HekoTOpbIX BapuaHTax OCYLLECTBMEHMS KOMMO3MLUMA MO HacToAweMy
N30DPETEHMIO TaKKe MOXET cogepxartb Aobasku, M3BECTHblE camu Mo cebe, ¢
sarywjarowmmy,  AUCNEPrupyroWwmMMKM,  CMadmBarowyMK,  MPOTUBOMEHHBLIMM,
PEONOrM4YeCcKUMM  MOAUDULMPYIOLLMMKA - U ApYyrUMKU  apdoekTamm  cornacHo
TpeboBaHnAM.

B HekoTOpbIX BapuaHTax ocywlecTBrneHusa Takume pobaskum [00aBnsalOT B
npoueHTax He 6onee 5% no Becy oT obuwen Maccbl KOMNO3NLMK ANA HAHECEHUS
MOKPbITUS.

Ha dwr.1 cxematndecks nokasaH, B KayectBe npumepa, Bujg
MEeTanIM4eckon NOBEPXHOCTU U3AENNS, NMOKPLITOrO KOMMO3VUUMEN ANS HAHECEHNS
MOKPbITUS.

Ha 3TomM m3obpaxeHun cxemaTudHO nokasaH obbem B meTannmyeckoro
n3genna, B LaHHOM Criydae COCTOSALWEro no CyuwecTBy M3 MeTannmyecKkoro
Xenesa, kak onpeaerneHo Bbllle.

B kayecTtBe npuvmepa Ha NOBEPXHOCTU METaNNMYecKoro u3genus nokasax
CNOM OKcMAOoB S, 0Opasyromxca nNpu KOHTakTe C OKUCIUTENbHOW Cpenown, B

YaCcTHOCTU, OKCMNO OB Xenesa.
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Okcuabl MOTyT MMETb pPas3fMYHOEe COAEepXaHWe Xenesa W CTeneHu
OKUCIMEHNA M MOTYT MPUCYTCTBOBAaTb B BUAE PasnU4YHbIX KpUCTannmyeckmx das,
Hanpumep, remaTuTa, MarHeTuTa, BrocTuTa.

Ha cnoe okcuga S Ha dour.1 nokasaH NOKPOBHbIA Cnon R, NonyYeHHbIN C
MOMOLLIbKO KOMMNO3ULUMK ANA HAHECEHUS NMOKPbLITUA B COOTBETCTBUU C HEKOTOPbLIMU
BapmaHTamMm OCyLLECTBNEHNSA HACTOALLEro N3obpeTerHms.

Kak nokaszaHo B kadectBe npumepa Ha ¢wur.1, nokpoBHbIn crnon R
NpeanoYTUTENBHO AEUCTBYET Kak OapbepHbIA CMOW, PacrnONOXEHHbIM MEXAy
OKUCIUTENbHBIMA ~ areHTamu, COoAepXalWuMMca B OKpyXarwlwen cpege, u
OObEMHBIMM U MOBEPXHOCTHbIMW  0BNacTaMmM  MeTannMyeckoro  mnsgenus,
BbINOSHASA 3aWMTHOE AENCTBUE.

Kpome TOro, sawutHoe AencTBME TakkKe OCYLLUECTBASETCH XMMWUYECKUM
nyTeMm, TaK KakK MOMEKylbl OKUCNUTENSA, TakKe CyMeBLUME MNPOHUKHYTL B
MOKPOBHbIM Crnol R, MOryT npeanoyTUTenbHO pearvpoBatb C  NepBbIMU
HaNOMHUTENSMWN 3a CYET 3alMUTHOrO OKUCMEHWS, @ He C 3NeMeHTaMu Xenesa
nvnn gpyroro metanna wunum yrnepoaoMm, COaepXalwMMnca B MeTanim4yeckomM
nsgennn.

Kpome TOro, nokpoBHbIN Ccrnon R Takke npensaTcTBYeT BCTPEYHOM
Andy3nm atomMoB M MOHOB Xernesa n3 obbema B meTannnyeckoro usgenus K
NMOBEPXHOCTMW.

310 JencTeune JONONMHNTENBHO cnocoberByeT BNoKMpoBaHMIO
OKUCIUTENbHbBIX NPOLIECCOB METANMYECKOro N3genns.

B HekoTOpbIX BapnaHTax OCyLLUEeCTBMNEHWS, KOrAa MeTannmyeckoe mnsgenve
noaBeprarT TepMmudeckum obpaboTkam, nocne nOoBbIWEHUS Temnepartypbl
mMaTpuya npeteprneBaeT MNOYTU MOMHOE ClUMBaHWE, W Ha MNOBEPXHOCTU
MEeTanImM4yecKkoro n3genna GopMmpyeTca Kepammyeckmi marepman.

B uactHocTu, opraHudeckmne rpynnbl (-R1, -R2, -R3, -R4), cBasaHHbIe CO
CTPYKTYPOW MOMMMEPOB-NPEALLECTBEHHNKOB KEPaMMKN, MOTYT KOHAEHCUPOBAaTLCA
UNK pasnaraTbCsa ye nNpu Temneparypax soiwe 250 °C, BNnoTb 40 NMponusa npu
Bonee BbICOKMX Temnepartypax, Bnnote o 800 °C.

34eCb N HWKE B OMUCaHWM TEPMUH MUPONM3 BkNOYaeT B cebs Habop

NpeBpalleHnn 1 XMMUYECKUX peakumii, KOTOpbIM MOABEprarTcs Monmmepbl-
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NPEALUECTBEHHNKN KEPAMUKM B 3@BMCUMOCTU OT XMMUYECKOro COCTaBa cpenbl, B
KOTOPYHO OHW TMOMELLATCs, W OT TEPMMYECKOro LMKIa, KOTOPOMY OHM
noABeprarTcs.

dakTnyeckn, korga nonMMepbl-NPeaLIECTBEHHMKN KEPaMUKN HaxoaATCa B
KOHTaKTE C XMMMWYECKM aKTUBHbIMW BELLeCTBaMW OKUCIUTENbHOW Cpefbl, MOryT
NPOUCXOAUTL pPEeaKLUMN TOPEHUST UMM YaCTUYHOrO TOPEHUs UM Jaxe apyrue
CXOAHble MpPOLECChl, 3anyckaemble MOBbILLEHHOW TemMnepaTypor, B KOTOPbIX
MOXET y4acTBOBaTb Kak MeTasnsM4eckoe usgenue, Tak U XMMUYECKME BELLECTBA,
copepxalimecss B cpefe, C KOTOPbIMW KOHTakTUPYeT METaIM4yeckoe U3AEnuE;
ANs yaobcTBa 3TW NPOLECChl BKMOYEHbI B TEPMUH NUPOUS.

39TK Npoueccel cnocobeTByOT 06pasoBaHnIo CBA3eN, B YacTHocTH, Si-Si, Si-
0O, SiO2-SiOC, Si-C, Si-N B marpuue, KOTOpble MPUBOAAT K CLUMBaHUIO Lieneun
NONMMEPOB-NPELLLECTBEHHNKOB KEPAMUKM.

B oTux ycnoBusix MOKPOBHbIM Cnon R, nokasaHHbin Ha dwur.1, Takum
obpasom, MOXET coaepaTtb KepaMmmnyeCcknn matepman.

B HekoTOpbIX BapuaHTax OCYLECTBNEHNA KepamMuyeckun martepwuan,
obpasyemMbii NocCne UMKIOB TepMUYecknx 0OpaboToK, MOXET copepxaTb,
Hanpumep, ANOKCUA, KPEMHUSA, aMOPMHBLIN WM KPUCTaNIMYECKUN, OKCUYrNepog,
KPEMHUS, rpaddnUTOBLIN Yrnepos Unm nx KoMmomHaumm.

®a3sbl KPUCTaNIMYECKOro AMOKCMAA KPEMHUA MOTYT, Hanpumep, coaepxaTb
KBapL, W/1nm Kpuctobanur.

Kak npaBuno, kepaMmmyeckoe NoKpbITUE MOXET BKNtoYaTb B cebs cunukatol
B aMOpPdOHOM UNn KpucTannmyeckon gasax.

Takum obpasom, 3T U/mnn gpyrve MexaHmambl NPUBOASAT K NOTEPE MaccChbl
N YMEHbLLEHMIO 06beMa MaTpuLpl.

Hanuune HeopraHn4ecknx HanonHUTENen No3BonseT KOMNEHCUPOBATL 3TO
noBefAeHne, MNpuaaBasi KOMMO3UUMM ANS HaHECEHUS MOKPbITUS MEXaHUYECKYHO
CTabunbHOCTb.

3aaBuTens noaTBEpAMn, YTO ANS LOCTWKEHUSA STOW Lenn 3ddekTuBHOE
BECOBOE KONMMYECTBO MaTpuLbl MO OTHOLUEHMIO K CyMME HarnofHUTENen MOXET

coctaenaTtb oT 20% Ao 50% no Becy, npeanoyTuTensHo oT 25% A0 33% no Becy.
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3asBuTens Takke MOATBEpPAUN, YTO SPPEKTMBHBIA 3aLUTHBIN SPPEKT
AOCTUraeTcq, Korga nocne ClMBaHWA MaTtpuulbl CPeaHAa TonwyHa MoKPOBHOro
cnos R cocrasnger ot 5 go 100 mkm, B 4vactHoctn oT 20 go 60 MKm,
npegnoyvtutTensHo ot 30 Ao 50 MKMm.

Hpyron acpdpekT, 0BHapyXEeHHbIN 3aaBUTENEM, 3aKMKOYaETCA B TOM, YTO B
AnanasoHe Temnepatyp Mexay 1100-1300 °C, TunuyHOM ANa TEPMUYECKMX
0bpaboToK, KOTOPbIM MOABEPraeTCa MeTanfIM4yeckoe wusgenve, CcoeauHeHus
KPEMHUA, Hanpumep CcoaepXalime CunukaTbl, Xeneso W/unuM OKCuAbl Xenesa,
Hanpumep, BrocTUT (FeO), MoryT BCTynate B XMMWYECKYIO peakumo C
obpa3oBaHMEM COEAMHEHUA C HU3KOW TEMMNepaTypor MNNaBneHUsl, TakuX Kak,
Hanpumep, asannT, KOTopble, TakMM 0DpasoM, MOryT MNaBUTLCH B HEKOTOPbIX
dasax B paboumx ycrioBuax neyu.

Hannune xnakmx unm BA3KMX (a3 B 30HaX rpaHndHON oasbl Mexay
MeTanmMyeckum nsgennemM 1 NoBEPXHOCTHBIMKU cnoammn cnocobeteyeT Anddysmm
MOHOB Xernesa K MOBEepPXHOCTAM, W, CnejoBaTenlbHO, MpoueccamM OKUCIEHWS.
Taknm obpasom, obpasoBaHne COEQUHEHNN C HU3KOM TEMNepaTypon NnaBreHus,
Takux Kak, B 4aCTHOCTW, Paanut, HeBNaronpusaTHO ANS OKUCIIEHUS NOANOXKKN.

ToT pakT, YTO BTOPbLIE HAMNOMHUTENWU MOrYT COAepXaTb BbICOKME (ppaKkLmm
dopcTeputa, O KOTOPOM COODLLAETCA B HACTOALWEM ONUCaHWW, MO3BONSET
YMEHbLUNTE 06pasoBaHne XUAKUX UK BA3KUX das B 30HaAX rpaHUYHON asbl, YTo
AOMOMHUTENBHO 3almuiaeT MeTalIMYeckoe nsgenue OT ABMEHUA OKUCHEHUS.
OTOT NpeanouTUTENBHBIA acnekT ycunmBaeTca ewe Oonblie, ecnu BTOpbIE
HaNOMHUTENM BKNtOYaOT B cebs, NOMMMO ONMBMHA, TaKKe OKCUA MarHus, Kak
OMNMCaHO BbILLE CO CCbINKOW Ha HEKOTOPbIE BapMaHTbl OCYLLECTBNEHUS.

Ewe oaHnmM 4vactHbiM 3 dEKTOM SBNSETCA TO, UTO MOKPOBHbIA cnon R,
nony4Yaembli  MNOCPEACTBOM  KOMMO3MUMKM  ANA  HAHECEeHWs  MOKPbITUS,
paspaboTaHHOW 3aaBUTENEM, MMEET KOSMPPULUMEHTbI TENMOBOro pacLUMpeHuns,
Brnuvskune kK koappuUMeHTamM TENNOBOrO paclUMpPEHNs METaNIMYEeCKoro N3genms.

OTOT nNpu3HaKk NO3BONAET OrpaHWYMUTb OAMH W3 HEAOCTaTKOB YPOBHS
TEXHWKW, 3aKMHOYaroLLMACS B TOM, YTO NOKPOBHLIE crnon R, Bcneacteme apdekToB
pacLIMpeHNs n3-3a LUMKINOB TEPMUYECKON 0OpaboTKn Npu BbICOKMX TEMMNepaTypax,

MOryT co3fjaBaTb BHYTPEHHWE HaMPSHKEHUS B METannnM4yeckom magenum, obpasys
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HanpPsXKeHUs B KOHCTPYKLUMM Ha MOMNEKYNSPHOM YPOBHE W, BO3MOXHO, NMPUBOASA K
OTCIOEHMIO UMW PaCTPECKMBAHMIO MOKPOBHOTO cros R.

HacTosiee nsobpeteHne Takke OTHOCUTCH K METannM4YeckoMy U3Lenuto,
MOKPbITOMY OMWCaHHOW BbIlle KOMMO3UUMEN AN HaHECEHUS MOKPbITUS WUNn
MMEIOLLEMY MOKPOBHbIM CNov R ana 3awmtbl OT OKUCNEHUS MNPU  BbICOKMX
TemMneparypax, nony4aemMbii C NOMOLLbIO KOMMO3MLMK ANS HAHECEHUS MOKPbLITUS,
TakoW Kak onmncaHHas B 4aHHOM LOKYMEHTE.

Hactosiwee um3obpeTeHne Takke OTHOCUTCA K cnocoby  3awumThbl
METanM4eckoro Wu3genust OT OKUCNEHUS MNyTEM HaHECEeHUs MOKPbITUA Ha
METanM4eckoe Wusgenue, nyTeM HaHECEHUs CHapyXu KOMMO3uMuMM  Ans
HaHECEHNSA MOKPbITUS Ha METaNIMYECKoe W3AENME W MONYYEHUS BHELLHEro
3aLUMTHOrO Cos.

Cnocob MOXeT NpeanoYTUTENBHO NCNOMb30BAaTLCA, HO HE UCKIFOYUTENBHO,
ANS 3aWMTbl OT OKUCMEHUSA METamnnMYECKUX W3LENUA, Moanexalumx Harpesy,
TaKMX Kak COPTOBOW npokaT unm cnsdbi.

Hactosilwee wu3obpeTeHme Takke OTHOCUTCA K cnocoby obpaboTku
MEeTanIM4yeckoro U3fenuns, To ectb K 06paboTke MeTanIM4ecKkoro nsgenus.

Cnoco6 obpaboTkn BkntovaeT B ceba 3alumTy MeTanInM4eckoro nagennsa oT
OKUCNEHUS MyTEM HaHECEeHWS MOKPbITUA Ha MeTannuyeckoe msgenve, nyTem
HaQHECEHNA CHapyXWU KOMMO3ULMW AN  HaHEeCEHWA MOKPbITUS, MNONyYeHUs
BHELUHEro 3allMTHOrO Crosi M MOCNEeAyroLWero HarpeBaHus MeTannyeckoro
N34EeNna C HAHECEHHbBIM MOKPLITUEM.

MNpepnoytntenbHO nocne cnocoba MOryT BbIMNOMHATECS — pPasfnyHbIe
paboune onepauum, HanpuMep, NpPoKaTka UM KOBKa, U Aaxe TPaHCNOPTMPOBKa
/NN XpaHeHNe Nocne OXnNaxaeHus.

Cnoco® MOXeT, B 4aCTHOCTM, OrpaHu4MBaTb, €CNM HE MOMHOCTBHO
yCTpaHsaTb, 0Opas3oBaHMe MOBEPXHOCTHOW OKanWHbl W/MIM  MOBEPXHOCTHbIE
peakumm 00e3yrnepoxmBaHnsl, B 4YacCTHOCTW, WM3-3a TEPMUYECKMX LIMKIIOB,
BO3MOXHO, OCYLLIECTBIISEMbIX C MOMOLLbIO HarpeBaTeNbHON Neyn.

B HekOoTOpbIX BapmaHTax ocyLlecTBneHNa cnocob obpaboTkm Takke MOXET
npeaycmaTtpvBaTth yaaneHue NoKpoBHOro crnost R ¢ NoOBEPXHOCTU METanNIMYECKOro

n3agenna nocne HarpesaHnda MeTanim4eckoro n3genma.
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B uwactHOCTK, cnoco® obpaboTkm no HacTosAwemMy M30OPETEHUHO MOXET

BKMroyaTh B cebs:

- nogady MeTannmyecKkoro nagenus,

- obecnevyeHre KOMMO3NLMM ANA HaHECEHWSA MOKPbITUA MO HacToswemy
N306peTEHMID;

- MOKPbITME TMOBEPXHOCTN METaNNMYeCcKkoro Wn3genns KOMMo3uumMen Ans
HaHECEHWNS MOKPbITUS MO HACTOSALLEMY N30OPETEHNIO;

- HarpeBaHne MeTanIM4ecKoro N3genus;

- yhaneHue KOMMO3MUMM ANs HaHECEHUs] TMOKPbITUS C  MOBEPXHOCTM
METanM4yeckoro n3genus.

MpeanoyTUTENLHO, KOrga MeTannmMyeckoe magenve, obpabortaHHoe 3TUM
cnocobom, nogBeprawT nocneaylowmm npoueccam 0BpaboTkn, Hanpumep,
npokaTke, MOBLILAETCA Ka4YeCTBO KOHEYHOrO WM3LENUs, 3a CYET 3HAYUTENBHOrO
YMEHBLUEHUST HanuumMsi NMOBEPXHOCTHOW OKamnWHbl M OKUCIUTENbHBIX MPOLIECCOB
MOBEPXHOCTHOrO 06e3yrnepoxmBaHus.

B HekoTOpbIX BapvaHTax OCYLWECTBMNEHMA Mojaya MeTanInm4yeckoro
n3genus MOXeT npeaycmatpvBatbh OTNMBKY METanMYeckoro M3genus wunm
nogady XonogHOro MeTanMyeckoro n3genms N3 NOAXOASALMX 30H XpaHEHNS.

B 4wactHocTW, MeTannuyeckoe usgenue MOXeT ObiTb npeaBapuTEnbHO
paspesaHHbIM M3[enuemM, Hanpumep, XpaHAWMMCA Ha ckrnage Ans XpaHeHwus,
KOTOpOEe HeOOXOAMMO HarpeTb ANs AOCTKEHUS MOAXOASLIEN TeMnepaTypbl Ans
oBpaboTkn.

B HekoTOpbIX BapuaHTax OCYLLECTBMNEHUS Nepes HaHEeCEeHMEM MNOKPbITUS
MEeTanM4yeckoe nsgenme MoxeT ObiTb NOABEPrHYTO yAANEHUKO OKamnWHbl, YTODbI
MO MEHbLUEN Mepe 4aCTMYHO yaanuTb mbyo OKamnuHy, WMERLLYHCA Ha
MOBEPXHOCTM, B YACTHOCTW, HECTOMKYHO OKarmHy.

JTta onepauns MOXeT ObITb BbINOMHEHa MOCPEACTBOM CTPyW BOAbl MK
BO3yXa, BO3MOXHO, MOA BbICOKUM LaBMNEHNEM, UMM C MOMOLLBLI MEXaHUYECKMX
CPEAcCTB, Takmx Kak LUETKW unun gpyrve, unn kombuHayum stux onepauun. Cpega

yAaneHust okanmHbl MOXET BbITb MNN HE ObITb NHEPTHOW.
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B  HekoTOpbIX BapuaHTax OCYLUECTBMEHUS  yAaneHue  OKamnuHbl
OCYLLECTBNSIOT Tak, 4Tobbl un3bexaTb YpPe3MepHOro nageHus Temnepartypbl
MEeTanM4yeckoro n3genus.

Kpome TOro, npuv mCNONb30BaHMM BOASAHBLIX CTPYWM CTPYM MOXHO
yCT@HOBUTb, HanpuMmep, OpWEHTUpOoBaTb Tak, 4YTOObI OHWM He OCTaBnAnm
OCTaTOYHYO BOAY Ha NMOBEPXHOCTM METANIIMYECKOro N3aenus.

B HekoTOpbIx BapmaHTax OCYLLUECTBIMEHUS, B KOTOPbIX METanmM4eckoe
n3genve nocTynaeT Ha dTan yjaneHuss OKanuHbl FopsuMM, TEenno MOXeT
cnocobCcTBOBaTL YAANEHNIO BO3MOXHbLIX OCTaTKOB BOAbI.

HekoTopble BapuaHTbl OCYLECTBMEHUS TakKe MOryT  OMNuUMOHanbHO
npeaycmatpvBatbh 3Tan CyLKM METanfMyYeckoro Wusgenus rnocrne yaaneHus
OKarsuHsl.

B HekoTOpbIX BapuaHTax OCyLeCTBReHUs obecrnedeHrne KOMMo3numm Ans
HaHECEHNSA MOKPbLITUA MOXET BKMOYaTh B ce6A MpUroToBNeEHNE KOMMO3ULMnM AN
HaHECEHNSA MOKPbLITUSA Ha 3aBOAE, HAaNpUMEP, BAOMb UM BONN3M NMMHUN MPOKaTKK
nvnn HarpeeateneHoM neun. [lpy HeobxoAMMOCTM MNPUroTOBMEHNE MOTYT
BbINOMHATL HEMOCPEACTBEHHO Nepes MCNOMNb30BaHNEM.

B apyrux BapuaHTax ocywectBneHus obecneveHve KOMnosvumMm Ans
HaHeceHns MOKPbITUS MOXeT npeaycmatpmBaTtb npeaBapuUTenbHOE
NPUroTOBNEHNE OMPEeAeneHHOro KonmMyectsa KOMMO3MUMM ANS  HaHEeCeHUs
MOKPbITUS, BO3MOXHO J[axe B MecTax, OT/MYHbIX OT MecTa, r4e OoHa
MCMNOMb3YeTCs, XPaHUTCA N TPaHCMOPTMPYETCA K MECTy, F4e OHa UCMOSb3yeTcs,
ANS NOCNEeAyHLEro UCMonb30BaHMS.

B HeKkoTOpbIX BapwaHTax OCYLLECTBINEHUS HaHECEHME MOKPbITUA Ha
MEeTanM4yeckoe nsgenve MoXeT npegycmatpyBaTbh HaHECEHME KOMMO3ULMK ANS
HaHECEHWNS MOKPbITUS crocobamu pacnbINeHNs.

B HekoTOpbIX BapwaHTax OCyLLEeCTBNEHMS Cnocobbl pacnbifieHus MOryT
BbITb OCHOBaHbl Ha cnocobax nynbBeEpU3aLMN, pPachbINEHNs, XOMNOAHOrO
pacnbineHms, 6e3Bo3ayLUHbIX cnocobax.

B YacTHOCTH, Oe3Bo3gylwHble  cnocobbl pacnbineHns MOryT

npegycMmarpumBaTtb Co3gaHne pgasrieHna B KOMNO3NUMKW ANA HaHECEHNA MOKPbITUA
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NOCPEACTBOM MHEBMAaTUYECKON CUCTEMbI W MOCNEAYIOLEEe €€ pachblieHMe Ha
MeTanMyeckoe n3genve nocpeacTBomM MOPCyHKU.

B HekoTOpbIX BapmaHTax oCyLLEeCTBEHNA MHEBMaTUYECKasa CUCTEMa MOXET
AOBOAUTE KOMMO3ULMIO ANS HAHECEHWSI MOKPbITUA A0 AaBNEHUS, NPEeBbILIAoLLEro
120 Gap, a dopcyHka MOXeT HebynmampoBaTb wnM pasbpbidrmBaTtb MOTOK
BbIXOASALLUEN KOMMO3WMLMM AN HAHECEHUs  MOKPbITUS  ANS  yNyYWweHus
OOHOPOAHOCTU N Ka4eCTBa HAaHECEHUS Ha MEeTannM4Yeckoe nsgenme.

Bes3Bo3gylHble cnocobbl pacnbineHns obnagarT  npenmyLecTBamm,
CBSI3@HHBIMA C  YMEHbLUEHMEM W3OLITOYHOTO pacrnbiNeHUss, TO €CTb AOMN
KOMMO3NLMM AN HAHECEHUSI MOKPbLITUS, KOTOpas HE OCaXKAAETCHA Ha NOBEPXHOCTH
METanM4yeckoro n3genus.

MpUroToBNEHME KOMMO3NLMM ANS1  HaHECEHUS TMOKPbITUS B POpPME,
NpUrogHoOM AN HaHeceHus crnocobamm pacnbiNeHusi, MOXET BKoYaTb B cebs
crnepyrowme stanbi:

- M3MEINbYEHME W MNPOCEMBaAHWE  HamnonHUTENEW ANnsS  NONy4YeHus
KOHTPONMPYEMOrO pasmepa 3epHa;

- B3BELUMBAHME HanoNHUTENEW, MaTpuubl, pacTBoputenen un nobbix
BO3MOXHbIX 400aBOK;

- CMeluBaHWe HarnomnHuTenewn, maTtpuupl, pPacTBOPUTENS WM CMECHU
pactBoputenen u nobbix BO3MOXHbIX A00aBOK ANS MONyYeHUs OAHOPOAHOM
KOMMO3ULN.

B aTux BapmaHTax OCyLLECTBNEHNS KOMMNO3MLMSA AN HAHECEHUST MOKPbLITUS
MOXeT ObITb B XMAKOM (POPME U TakKe coaepXaTb pPacTBOPUTENb UMM CMECH
pacTBOPUTENEN, a HamnonHUTENM MOryT ObITb AMCNEPTUMPOBaHbI M FOMOMEHHO
pacnpeneneHsl B MaTpuLe.

B aTux BapuaHTax OCyLleCTBMNeHWUs MNepBble HamnoNHUTENM MOrYT MMETb
AMaMEeTp nopsifika MUKPOMETPOB, BO3MOXHO, C pa3aMepoM 3epHa meHee 20 MKM, a
BTOPbIE HAMNOMHUTENN MOTYT UMeTb pasmep 3epHa MeHee 100 MKM, B 4aCcTHOCTHU
MeHee 60 MKM.

B anbTepHaTuBHbLIX BapuaHTax OCYLLECTBMIEHWS HaHECEHME MOKPbITUS Ha
MEeTanM4eckoe nsgenve MoXeT npegycmatpvBaTbh HaHECEHME KOMMO3ULMK AN

HaHeCeHNA NoKpbITUA C NMOMOLLBHO cnocoboB HaHeCeHms NOPOLLUKOBOIro NOKpPbITUA.
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Komnoanymna ansa HaHeCeHUSa NOKPLITUA B 3TOM Crydae MOXeT ObITb B BUAe
TBEpPAOro NopoLLKa 1 He cogepxaTb pacTBopuUTens.

[MpurotToBneHne KOMMoO3vUMM AN HaHeCceHWa MOoKpbITUA B (opme,
MNPUrogHOM [ANA HaHeceHWa cnocobamMm HaHeCeHWA MOPOLUKOBOrO MOKPbITUS,
MOXEeT BKoYyaTh B cebs cnegyrowime atansbl:

- CMELUMBaHME MaTepmarnos, B YaCTHOCTU HaNOMHUTENEN B MaTpULLE,
- OKCTPY3ns;

- rpaHynauus;

- U3MenbYEHNE NOPOLLIKA;

- NpocemBaHve.

atn BapuaHTbI OCYLLECTBMNEHNS MoryT nNpeanoYTUTENBHO
npeaycMmarpuBaTb, YTO KOMMOHEHTbl KOMMO3MUMKM ANA HAHECEHWA MOKPbITUA
(HanonHUTENM KN MaTpuLa) U3MenNbYarTCa C pasMepoM 3epHa B AnanasoHe OT 5
80 60 Mkm, npegnoyTutensHO oT 20 Ao 30 MKM.

B HekoTOpbIX BapuaHTax OCYLUECTBMNEHUA HaHeCeHUE MOKPbITUS MOXET
npegycmarpueaTh ncnonb3oBaHne MUCTONETOB, KOTOpble MOryT
3MNEKTPOCTaTUYECKN 3apsKaTb MOPOLLKM KOMMO3ULUMU A9 HAHECEHUS MOKPbLITUS.
OneKTpocTaTuyecknin 3apsag crnocobCTBYeT aAre3nn KoMnosnumm Ana HaHeCeHUs
MOKPBLITUA U METANNUYECKOro N3genns.

HaHeceHne koMno3numm Ans HaHeceHUs NOKPbITUS C MOMOLLbIO HaHEeCeHUA
MOPOLLKOBOrO MOKPbITUA MPEANOYTUTENBHO MO3BOMSET YCTPaHUTb 3atpatbl U
APYyrMe HepocTaTkM, CBsi3aHHble C  MCMNoNb3oBaHMem U obpaljeHmem ¢
OpraHN4YeCKMMM PacTBOPUTENSMM.

Kpome ToOro, 3assutenb noaTBepawnsi, 4YTO CNocobbl HaHeceHus
MOPOLLKOBOro MOKPbITUA NO3BONAKT nony4vaTts 6onee BbICOKUA BbIXOA, (PakTUHeCKM
HaHECEHHOMW KOMMO3NLMM ANS  HAHECEeHWA MOKPbITUA MO  OTHOLUEHWHO K
MCNONb3yemMOn KOMMO3ULUMW AN HaAHECEHUS MOKPbITUS, MO CPaBHEHUIO C
CUCTEMaMMU KUAKOCTHOrO pacrbIfeHNns.

HaHeceHne koMno3mumm Ans HaHeCeHUs NOKPbITUS C MOMOLLbIO HAaHECEHUSA
MOPOLLKOBOro MOKPbITUS ABMAETCA Takke, B YaCTHOCTW, NPEAnoYTUTENbHBIM, ECINA
KOMMO3MLMIO ANA HAHECEHWA MOKPbITUS HAHOCAT Ha ropayne MeTtannuyeckume

n3genna, Harnpumep, B 30HaxX NMNTbA U NPaBKA.
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B HekoTOpbIX BapuaHTax OCYLECTBNEHUS HaHeCeHWe MnOKPbITUA Ha
MeTannmyeckoe wusgenve Takke MoxeT obecneumBartb, MO MEHbLUEW Mepe,
4YacTUYHOE BOCCTaAHOBMEHWE U3DbITOYHOW KOMMO3ULMK AN HAHECEHUS NMOKPbLITUS,
BO3MOXHO, AN MOBTOPHOMO MCMNOSb30BaHNUA.

B HekoTOpbIX BapuaHTax OCYLLECTBMEHUS HaHEeCeHWe MOKPbITUA Ha
MEeTannmMyeckoe wusgenne MOXET MNPOUCXOAUTE BHYTPWU 3aKPbITOrO TYHHENS,
BO3MOXHO, MMEILLEro CUCTEMY BCacCbiBaHWA, ANSA NpeaoTBpalleHus Bbixoaa
Nbinn, oBpasyemon Npm pacnbifieHUn, 1 NapoB B OKPYKatOLLYO cpeay.

B HekoTOpbIXx BapuaHTax OCYLLECTBNEHUA HarpeB MeTanImyecKkoro
n3genmsa MOXeT npegycMmaTpuBaTb MHOXECTBO LIMKIIOB TEPMUYECKON 0BpaboTku,
Hanpumep 3Tan  KOHBeKUMM (MpeABapuTeEnbHbIA  HarpeB), dTan  Harpesa
N3ny4yeHMeM (HarpeB) M 3Tan B HarpeBaTefbHOWM BaHHE (TOMMEHME), 4TOOBbI
NONyYnTb B KOHLE OAHOPOAHBIA TeEMnepaTypHbiM Mpodunb BO BCEM oObeme
MEeTannmM4yecKkoro n3genus.

B HekoTOpbIX BapuaHTax OCYLUECTBMEHUS TemnepaTtypHble 3Tanbl MOryT
ObITb CBA3aHbl C JIMHEWHBIMW  U3MEHEHUAMW  TemnepaTtypbl, Hanpumep,
YCTaHOBEHHbIMUY B HAarpeBaTenbHON Neyn.

B 3aBucumoctn ot paboyen TemnepaTypbl, B 4YaCTHOCTWM OT npoduns
NOBbLILEHUS TemnepaTtypbl, KOMMO3NUUA ANA HaHECEHUS MNOKPbITUA MOXeT
noaBepraTbCsa pasnuyHbIM Npeobpa3oBaHNAM.

Hanpumep, B awnanasoHe Temnepatyp ot 20 °C pgo 80 °C,
npeanoyTutensHo ot 40 °C go 60 °C, MOXeT NpoUCXOAUTb pasMsardyeHmne maTpuLpl
NOKPLITUA U faXe BO3MOXHbIV NEPEXos B CTEKIOBUAHOE COCTOSIHNE.

Kpome ToOro, B pgumanasoHe Temnepatyp ot 160 °C po 240 °C,
npegnoututensHo ot 180 °C po 220 °C, MOXET npouUCXoauTb Wnum
MHULMNPOBATBLCS CLUMBAHME MaTpuLbl.

B HekoTOpbIX BapuaHTax OCYLIECTBNEHUA yaarneHue KOMNo3vumm Ans
HaHECEeHNA TMOKPbITUS C MNOBEPXHOCTU METannMYeckoro usgenud, rnocne
HarpeBaTenbHOW NeYn, MoXeT obecneymBaTbCa UCMONb30BaHMEM BOASAHBIX CTPYM
/M MOXET BbINOMHATLCA Cnocobamm, CXOAHbIMU C yaaneHUeM OKanuHbl.

Co ccbinkoM Ha BapuaHTbl OCYLLECTBIEHWSA, OMuCaHHble Ha dwur.2,

HacTosLee n3obpeTeHne Tarke OTHOCUTCA K NHKMKM 100 gna ropsayen obpaboTkm
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MEeTannuMyeckux  u3genun, copgepxawen ycraHosky 10 ansa  3awuTbl
MeTannmMyeckmnx W3genum OT OKUCIIEHWSA MPW BbICOKMX TemnepaTtypax, KoTopble
noanexart HarpeBy M NOCNEAYOLWEN ropsYen NpoKaTKe.

B HekoTOpbIX BapuaHTax ocylwectBrneHma yctponctso 10 moxeT ObiTb
CNPOEKTUPOBAHO M M3rOTOBIEHO TakMM O0Bpa3omM, YTO 3aTpaThl Ha 3KCnnyaTaumio
N TexHuyeckoe obcnyxmBaHve He OyayT npeBblwaTh 3aTpar Ha noTtepu
MeTanM4eckoro matepuana, Bbl3BaHHbIE HanM4YMeM OKanuHsbl.

Hanpumep, yctpomcteo 10 moxeT ObiTb ycTaHoBneHo Ha nuHum 100,
BO3MOXHO, HWXE MO MOTOKy OT nuMTenHon mawuHbl 101 wvnn cknaga 102 gnsa
XpaHeHUs.

Hanpumep, nuHna 100, nokasaHHaa Ha our.2, Takke MOXET coaepxaTb
pexywee ycrponcteo 103, ycraHoBky 104  4yepHoBOM  0OpaboTky,
HarpeBartenbHyo nevs 105, npokaTHyo ycTaHoBky 106 MM NPOKaTHYH NMHUKO K
oxnaxgarowee ycrponcteo 107.

B HekoTOpbiX BapuaHTax ocywecterneHus numHma 100 moxeT ObiTb
npurogHa ans paboTbl MO CyWecTBY B HEMPEPbLIBHOM pPeXume, Hanpumep, B
pexume, 0OblMHO HasbiBaeMoM "OeCKOHeuYHbIW", B KOTOPOM METanmyeckoe
nsgenue OTNMBaeTCa W npokatbiBaeTca 6e3 HapyLeHWa HenpepbiBHOCTY,
COOTBETCTBEHHO, C MOMOLLBIO NUTenMHoM MawuHel 101, B AaHHOM crnydae
NPUroaHOM ANS HENPEPLIBHOMO NUTLS, U NPOKaTHOM ycTaHosku 106.

B anbTepHatuBHbIX BapuaHtax ocyulecteneHmsa nmHma 100 moxeT ObiTb
npurogHa ans paboTbl MO CyLECTBY B NPEPLIBUCTOM PEXMME, Hanpumep, 3a cyeT
TOro, YTO METaIMYECKME WN3OENUA ONpeaeneHHbIX pasMepoB 3arpyxaroTcs B
nnHnio 100 co cknaga 102 ang xpaHeHus, a 3aTeM NpoKaTbIBaKOTCS.

Adpyrne BapuaHTbl OCyLLecTBNEHNA, paboTarome B NPEPLIBUCTOM PEXMME,
MOryT npeaycmaTpmBatb OTNMBKY METanMYeckoro unsgenvs C  NoMOLLbHO
nmMTenHon mawwmHel 101 1 NOCNeAyIoLLYO pe3ky Ha TpebyemMyro ANNHY C MOMOLLBHO
pexyuero ycrtponctaa 103, Hanpumep, BbINONTHEHHOIO B BUAE HOXHALL.

B HekoTOpbIX BapuaHTax ocywecTBneHns yctponcteo 10 no Hacroswemy
N300PETEHMIO MOXET COaepXKaTb CTaHUMIO 11 HaHECEHNA N cTaHUMo 12 yaaneHus

Ana CooTBeTCTBEHHO HaHeCeHndA W yapaneHna KoOMno3nmuyun anAa HaHeCeHusA
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MOKPbITUA, BO3MOXHO PacrnofOXeHHbIE HEnOCPEeACTBEHHO Bbille MO MOTOKY W
HEeNOCPEACTBEHHO HKE MO NOTOKY OT HarpeBaTensHou neyn 105.

B HekoTopbIx BapwaHTax ocywecrtBrneHna craHumsa 11 HaHeceHus
COAEPXUT YyCTaHOBKY 12 yaaneHusa okanuHbl, BO3MOXHO MMEIOLLY0 (OOPCYHKN 4115
pacnbINeHns CTPyr BOAbI NN BO3ayXa, BO3MOXHO MOA BbICOKUM AaBNEHVEM.

B HekoTOpbIX BapuaHTax OCyWeCTBNeHnA ctaHuus 11 HaHeceHusa Takke
MOXET coaepXaTb CYLUMMbHYH YCTaHOBKY 13, BO3MOXHO MMERLLYIO (OOPCYHKM
ANA  pacnbineHns CTPyW BO3Ayxa, BO3MOXHO rOpPAYEro M nNoA  BbICOKUM
LaBMNEHVEM.

CtaHums 11 HaHeceHMs Takke COAEPKUT YCTaHOBKY 14 HaHeceHus
MOKPLITUA, NPUTOAHYHO AN HAHECEHNA KOMMO3ULMK AN HAHECEHNA MOKPbITUS Ha
NOBEPXHOCTL 0BpabaTbiBaeMOro MeTanmM4yeckoro n3genms.

YcraHoBka 14 HaHeCeHUs NOKpbITUA MOXeT OblTb CoeguHeHa Cco
CMECUTENbHOM yCTaHOBKOM 15, NpUrogHoM Ans npuUroToBNeHUa KOMMNO3MUMKM ANS
HaHEeCEeHNA MOKPbITUA MO HacToAWeMy W30DpeTeHuo, B 4acTHOCTWU, B Popme,
NPUrOAHOM ANA HaHeCeHwsa, Hanpumep, cnocobamm pacnbineHus  Uunm
HaHEeCEeHNSA NOPOLLUKOBOrO MOKPbITUSA.

Takmm obpasom, yctaHoBka 14 HaHeCeHMs MNOKPbITUA MOXET WUMETb
POPCYHKN UNM NUCTONETLI UMW APYyrne NPUrogHble YCTPOMUCTBa ANS HaHECEeHWs
KOMMO3NUMM ANS HaHeCeHWs MOKPbITUSA, Hanpumep, cnocobamm pacnblneHus
/M HAHECEHNSA NOPOLLKOBOrO MOKPbITUS.

POPCYHKM UNM NMUCTONETbl MOryT ObITb YCTaHOBMNEHbl Ha MNOAXOASALLMX
NOABWKHBLIX KOHCOMSX, KOTOPbIE MOTYT NepemMeLLaTbCa No 3a4aHHbIM TPaeKTOPUSAM
HaHECEeHNA MNOKPbITUA W/WNM  KOTOpPblE MOTYT MNepeMeLLaTtbCs  oneparopom
ANCTAHUMOHHO, W/MnNn  KOTOpble  MOryT ObiTb  pOBOTUBMPOBAHHBIMW UMK
aBTOMaTUYECKM nepemMelateCa  C  MOMOLBbK  MNOAXOAALEN  ynpaBnsAroLLen
nporpaMmeil.

YctaHoBka 14 HaHeCeHWA MOKPbITUS TakKe MOXeT BKnodate B cebd
ONTUYECKME YCTPOUCTBA, NPUrogHble AN NPOBEPKM PaBHOMEPHOCTU MOKPbLITUA

NOBEPXHOCTN METaNIM4eCKoro nagennma.
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OnTuyeckne ycTpoucTBa MOryT, Hanpumep, coaepxaTb BuAeOoKamepbl,
YCTaQHOBMEHHbIE Ha CTEHKax YCTaHOBKW 14 HaHeCeHWs MOKPbITUS UK faxe Ha
NOABWXHBLIX KOHCONSX.

OnTuyeckne ycCTpoOMCTBa MOTyT, Hanpumep, cogepxaTb WH@pakpacHble
AaTyMKKM, KOTOpble MOryT obHapykmBaTb pasHuLy TemnepaTypbl Ha MOBEPXHOCTU
METanIM4Yeckoro U3genus, CBA3aHHyr C HanMymem KOMMO3MLUMU ANst HAHECEHUS
MOKPbITUS.

B HekoTOpbIX BapuaHTax OCyLlecTBfeHna ycrtaHoBka 14 HaHeceHus
MNOKPbLITUA MOXET ObITb BbINOMIHEHA B BWAE 3aAKPbLITOrO TYHHEMNS, BO3MOXHO,
MMEIOLLEro CUCTEMY BCacblBaHUs AN9  NPeaoTBpalleHMs  Bbixoda  Mblnw,
oBpasyemMomn nNpu pacnbiieHMA, 1 NAPOB B OKPYKaKOLL YO Cpeay.

B BapuaHTax OCyLlecTBneHUA Takke npefycMaTpuBacTCs, YTO yCTaHOBKA
14 HaHeceHMs MNOKPbITUS MOXET coaepXatb Mnoaxoaawme cpeacrsa Ans
MOBTOPHOrO MUCMOMb30BaHNA U3DLITOYHOM KOMMNO3ULMN ANA HAHECEHUS MOKPbLITUS,
HEe HaHECEHHOW Ha MeTannnM4yeckoe n3genme.

B HekoTOpbIX BapmaHTax OCyLUeCTBMeHUs CTaHums 12 yganeHua MOXeT
WMETb YCTaHOBKY yAaneHus okanuHbl AN yaaneHnsa KoOMno3vunm Ans HaHeCeHns
MOKPbITUS Ha BbIXOAe W3 HarpeBartenbHou neyn 105 w/vnn  yCTpoucTBa,
NPUrogHble AN Mo MEeHbLUEW Mepe YacTUYHOrO BOCCTAHOBMEHUS YAaneHHOU
KOMMO3MLMKN ANA HAHECEHUSA NOKPbITUS.

B HeKoTOpbIX BapuaHTax OCyWEeCTBMEHWA cTaHuma 12 yaaneHus MOXeT
ObITb NPUrogHOM ANs NojayyM BOCCTAHOBMEHHOM KOMMNO3UUMW ANSA HaHECEeHWs
NOKPLITUS B CMECUTESBHYHO YCTaHOBKY 15.

B HekoTOpbIX BapuaHTax OCyLlecTBNneHUa HarpeBartenoHas neds 105
MOXET WCMOonb30BaTbCA ANS CO34aHMs MOKPOBHOrO c€rnos R Ha noBepxHOCTM
METannIM4yeckoro WU3genus, WHULUMPYHOLWEro ClUMBaHWE MaTpulpl KOMMO3MLMK
ANA HAHECEHMS MOKPbITUS NYyTEM HarpeBaHus.

Kak cxemaTnyHO nokasaHo Ha ur.2, Ha BbIXOAE U3 HarpeBaTenbHOM Neyn
MeTannmyeckoe msgenne C HaHEeCeHHbIM MOKPbITMEM MOXeT OblTb MnoAaHo
HEenoCcpeaCTBEHHO B CPeACTBO TpaHcnopTtuvpoBkn 108 nocne oxnaxaeHua ans
TPaHCNOPTUPOBKM B Apyroe MecTo, ANA npoaaxu mnn obpaboTkm Ha Apyrom

3aBoge.
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B aTux BapmaHTax ocyLlecTBNeHNA KOMMO3NLMA ANA HAHECEHUSA NMOKPbITUS
NI NONYYEHHbIN NOKPOBHLIM Criov R He yaanaoT co ctaHumu 12 yaaneHums.

[MoHATHO, 4TO B M30OpeTeHmne moryT ObITb BHECEHBI MogudUKaumm n/mnm
nobaBneHnsa Yyacten nnm atarnos, Kak onmcaHo Bbilwe, 6e3 OTKNOHEeHUs oT obnacTu
n obbema HacTosaLero n3obpeTeHms.

Takke NOHATHO, YTO, XOTS HacTosLee M30OpeTEHNE ONNUCaAHO CO CCbIfIkaMm
Ha HEKOTOpble 4acTHble MNPUMEPbLI, Cneuuanuct B AaHHOWM 00nacTm TEXHUKM,
©e3yCnoBHO, MOXET MNONyYUTb MHOXECTBO APYrMX 3KBMBANEHTHbIX ¢OpM
KOMMO3MLUMM  ANS  HaHeCeHUs  MOoKpbITMs,  obnajaromx  npusHakamu,
N3NOXEHHbIMN B popmyne n3obpeTeHus, 1, cnegoBatensHO, Nognagarwmx nog,
onpeaeneHHbIn ero 00bLEM NPaBOBOM OXPaHbI.

B npuBepoeHHOM Hwxke dopmyne mn3obpeTeHMs CCbinku B CkoBkax
npefHasHayYeHbl TOMbKO Ana  obneryeHnMa  YTEHUS: OHUM  HE  LOJDKHbI
paccmMaTpmBaTbCs Kak orpaHuymBaroime o6bemM NpaBoOBOM OXpPaHbl, 3asiBIEHHON B

KOHKPETHbIX MyHKTax popMy bl M306peTeHums.
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®OPMYJIA UBOBPETEHUA

1. KomMnosnuma [na HaHeCeHWa NOKPbITUA, npefHasHavyeHHaa Ans
HaHECEeHNA CHapyXuW Ha MeTannuMyeckue msgenua Ang 3awmtbl  yKasaHHbIX
MEeTannMYeckux W3genum OT  OKUCNEHMST NPU  BbICOKMX Temnepartypax,
XapakTEPU3YHOLLAACa TEM, YTO yKasaHHas KOMMNO3ULMSA COLEPKUT:

MaTpuLy, B KOTOPON MMEETCS MO MEHbLLIEN Mepe NONNMEP-NPEALLECTBEHHUK
KepammKm,

nepBble  HamnonMHUTENM C  BOCCTAHOBUTESNBbHbIMWM  XapaKTEPUCTUKaMW,
BbiOpaHHble K3 rpynnbl, COAEepXallen: MOPOLWIOK SMEMEHTAPHOro Xenesa,
MOPOLLOK SMEMEHTAPHOIO KPEMHWA, MOPOLLOK Xere3a W KPEeMHWUSA, MOPOLLOK
kapbuaa KpeEMHNSA, NOPOLLOK heppocnnasa Unm nx KoMOUHaUKHo,

BTOpblE HanomHUTENMW, BKYalowme B ceba ogmH unu Bonee mMmHepanos,
COAepX)aLLmMX MUHepanbHbIN NCTOYHUK dhopcTepuTa.

2. Komnoaunyma ana HaHeceHna NoKpbITUSA No n.1, xapakrepuayrowanca
TEM, YTO YKa3aHHbIA MUHeparbHbI UCTOYHUK OPCTEpPUTa COLEPXKUT ONMUBUH C
ponen gopcreputa 6onee 50%, B yactHocTn Bonee 60%, B yactHocTK Bonee
75%, B YacTHocTh Bonee 85%.

3. Komnosmuma gna  HaHeceHMa Nokpbitus no  n1 wnm 2,
XapaKkTEPU3YHOLWAACA TEM, YTO yKasaHHbIM MUHEpParbHbIA UCTOYHUK hopcTepuTa
COAEPXKUT OKCUA, MarHus.

4. Komnoavuma ansg  HaHeceHMss NOKpblTMA no  nn2 wu 3,
XapaKkTEPU3YHOLAACA TEM, YTO yKasaHHbIM MUHEpPanbHbIA UCTOYHUK dhopcTepuUTa
COLAEPXKUT ONMMBWH U OKCUL MarHus, npuy4em BECOBOE OTHOLUEHME OnMBMHA K
oKcuay MarHus coctaBnseT oT 2 40 8, B 4acTHOCTM OT 3 40 7, B YaCTHOCTM OT 3,5
n 6, B YacTtHoCTK OT 4 10 5,5.

5. Komnosunuma gna HaHeceHus NokpbITUA no nobomy 13 npeabiayLmx
MYHKTOB, XapakTepu3yroLaaca TeM, YTO BECOBOE OTHOLLUEHME yKa3aHHbIX NepBbIX
HaNOSTHUTENEN K yKa3aHHbIM BTOPbIM HanonHutenam cocraenset ot 0,1 0o 0,6, B
yactHoctm ot 0,15 pno 0,5, B yactHocTtn oT 0,15 po 0,4.

6. Komnosvuma pagnsg HaHeceHua nokpbeltua no n1, 2 wim 3,

XapaKkTepm3yroLLasiCa TeM, YTO yKasaHHbIA MONMMEP-NPEALLECTBEHHNK KEPaMUKN
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BbiOpaH M3 CUMMKOHOBBIX CMOJ, CUMMKOHOBBLIX Macern, CUIIMKOHOBbLIX NacT,
CUMOKCAHOBbIX  MONMMMEPOB,  KapboCUNaHOBbIX  MONMVMMEPOB,  CUNa3aHOBbIX
NONIMMEPOB UINUN UX KOMOMHaLMI.

7. KoMnosvuma Ans HaHeceHus MNOKpbITUA Mno NobomMy K3 npeablayLmx
MYHKTOB, XapaKTepu3yloLasacs TeMm, YTO yKasaHHbI Monumep-npeaLlecTBEeHHMK
KepamMmnkm coaepXKUT NOIMMETUITNAPOCUIOKCaH (MMIreC) nvnm
nonuanmetuncunokcaH (MAMC), nonuneprngpuaocunasar, nonMdeHnNCUNoKcaH
NN X KOMBMHaLWIO.

8. Komnosunuma gna HaHeceHs NoKpbITUA no nrobomy M3 npeabiayLmx
MYHKTOB, XapaKTEPU3YIOLLAsacsa TeM, YTO yKasaHHas KOMMNO3UUMSA ANS HAHECEHUS
MOKPBLITUA HaxOAUTCA B XUAKOW POPMe U COAEPXUT TakkKe pacTBOPUTENb UMK
CMECb pPacCTBOPUTENEN, MPU 3TOM YKasaHHbIE MNEPBbIM U BTOPOW HAMONHUTENN
ANCNEPrMpoBaHbl M TOMOTE€HHO pacnpefeneHbl B yKkasaHHOW marpuue,
pacTBOPEHHOWM  yKasaHHbIM  pacTBOpUTENEeM UMW yKa3aHHOW  CMECbHHO
pacTBOPUTENEN, N UMEIOT pasmep 3epHa MeHbLue cooTBETCTBEHHO 20 Mkm 1 30
MKM.

9. Komnoamyma ana HaHeCceHWsa NOKpbITUSA MO N.8, XxapakTepuaytolanca
TEM, YTO AO0NS YKa3aHHOW MaTtpuubl NO OTHOLLEHWIO K yKa3aHHbIM HamnoNHUTENAM
coctansetT oT 20% o 50% no Becy, npegnoyTuTensHo oT 25% 0 40% no Becy.

10. MeTannuyeckoe nagenune, NoKpbITOe KOMMNO3NLMEN ANS HAHECEHUS
NOKPLITUA MO NOBOMY 13 NpeabIAYLLNX MYHKTOB.

11. MeTtannuuyeckoe msgenue no n.10, xapakrepusyroLleeca TeMm, 4TO
KOS MDUUMEHT TEMMNOBOro pacwmpeHmsa nokpoeHoro cnos  (R) ©6nm3ok K
KOS(PPULMEHTY TENMOBOrO pacLUMPEHNS METaNIMYECKOro U3genms.

12. Cnocob 3awuTbl MeTannny4eckoro U3genuvs OT OKUCINEHUA MyTeM
HaHECEeHNA TMOKPbITUA Ha yKasaHHOE MeTannMyeckoe U3LenMe CHapyxwu,
HaHECEeHNa KOMMO3UUMW ANA HaHeCeHWA NOKpbITMA no nobomy wn3 nn.1-9,
NOCPEACTBOM CrnocoBoB pacmnbineHns, B YacTHOCTU 6e3B03aYLUHbIX U cnocobom
HaHEeCEeHNA NOPOLLKOBOrO MOKPLITUA, NOMNYyYEHNA BHELLHErO 3aLMTHOrO Cros.

13. Cnocob obpaboTkM METanNIMYecKoro U3genna, BKNyarLwmmn B cebs
3aWNUTy yKa3aHHOro MeTannuyeckoro Msgenna OT OKUCIIEHWA MyTeM HaHeCceHWs

NOKPbITMA Ha YyKa3aHHOEe MeTalmmdyeckoe wm3genme, HaHeCeHUA CHapyXu
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KOMMO3MLUMM AN HaHEeCeHWa MOKpbITMa no nobdomy w3 nn.1-9, nonyyvyeHus
BHELUHEro 3aluTHOrO Cros W MOCMeaylwero HarpeBaHus  yKa3aHHOro
MeTarnmMyecKkoro n3gennsa ¢ HAHECEHHbIM NMOKPbITUEM.

14. Jivnna (100) npousBoacTBa MNpU BbLICOKMX Temnepartypax Ans
MEeTannMyeckux  MU3genun, coaepxawas HarpeBaTenbHyto neds  (105),
XapakTepuayrowasaca TeM, 4TO oHa coaepxut ycTtporcteo (10) ans 3awuthbl
MEeTanIM4Yeckux U3Aenmin OT OKUCIIEHUS MPU BbICOKMX Temnepartypax, npu 3ToMm
yKasaHHOe YCTPOMCTBO COAEPXWUT, BbIE MO MOTOKY OT HarpeBaTenbHOM Mneyn
(105), ctaHuuto (11) HaHeceHWs, BLIMNOSIHEHHYKO C BO3MOXHOCTbH) HaHEeCeHWSs
KOMMO3MLUMM AN HAaHECEHWA MOKPbITUS No nobomy n3 nn. 1-9, Ha NOBEPXHOCTb
YKa3aHHOr0 MeTanIM4eckoro msgenua W, HmwKe no MNOTOKY OT yKasaHHOW
HarpeBaTtenbHoM neun (105), craHuymo (12) ypaneHus, BbIMOMHEHHYHO C
BO3MOXHOCTb yAaneHus, C NOBEPXHOCTU YKa3aHHOro MeTannumyeckoro msgenus,
nokposHoro cnos (R) anga 3awmtbl OT OKUCIIEHWS MPW BbICOKMX Temneparypax,
MONYHYEHHOrO C MOMOLLbIO YKa3aHHOW KOMMO3ULMU ANA HAHECEHWUS NMOKPbITUS.

15. Jinnna (100) no n.14, xapaxkTepusyrolladaca Tem, YTO yKalaHHas
ctaHuma (11) HaHeceHWs COLEPXUT YyCTaHOBKY (14) HaHeceHMa NOKPbITUS,
NMERLLY0 POPCYHKM ANA HAHECEeHWSA yKasaHHOM KOMMO3WMUMKM ANA HaHEeCeHWUS
MOKPbITUA MOCPEACTBOM CnocoboB pacnbifeHns, B 4acTHOCTU ©e3BO3aYLUHbIX,
nwvnn cnocobamm HaHEeCEeHUs MOPOLLKOBOrO MOKPbITUA, U CMECUTEMbHYHO
yCTaHoBKy (15), nmpurogHyto ANs NPUroTOBNEHUS YKa3aHHOW KOMMO3WUMKM ANS

HaHEeCeHWs MOKPbITUS COOTBETCTBEHHO B XKMUAKOM W/UIN NOPOLLKOBOW hopMe.
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