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OBLIAA XAPAKTEPUCTUKA PABOTbBI

AKTYaJIbHOCTH PadoThl

OnHOM W3 3a7a4 COBPEMEHHOTO MAaTEPUAIOBEICHUS SIBISETCS CO3JaHUE (-
(PEKTUBHBIX PECYPCO- U SHEProcOEperarImx TEXHOIOTHA NPOU3BOJACTBA KEpaMUie-
CKMX MAaTEpHAJIOB C 33JaHHBIMU cBoiicTBamMu. B mocnemanue 50 netr BocTpeOOBaH Ma-
TEPHUAIT C BBICOKOW TEPMO- U XUMUYECKON CTOMKOCTBIO, MOCTOSHHBIMU AJIEKTPOPU3HU-
YECKMMM M BBICOKMMM TEIUIOM3OJSALMOHHBIMA CBOMCTBAMU. B CBSI3M C 3TUM BCE
OoNbIIECE BHUMAHUE YIENAECTCSA ITIMHAM B KAYECTBE OCHOBBI [Tl KDEMHE3EMUCTON Ke-
PaMUKM M KOMITO3UTHBIX MarepuanoB. KpemHe3emucTas KepamuKa, B MPUHLMIIE,
MO>KET HKCIUTYaTHPOBAThCS B KAYECTBE (PYHKUMOHAILHOM KEPAMUKH B BHJE BTYJIOK,
BKJIAJIBILICH, MOJIOKEK B HATPEBATEIIBHBIX YCTPOMCTBAX, ME€YaX B IMIMPOKOM HMHTEP-
Bajie Temreparyp, BioTe 10 700 °C. Manasd TemionpoBOAHOCTh IPU HU3KOM MOPUC-
TOCTH U MUHUMAJIbHON TE€PMETU3ALMHA NOBEPXHOCTH IyTEM CaMOTIa3ypOBAaHMS T10-
3BOJIIET UCIIOJIB30BATh €€ B KAUYECTBE OTPAKATENEH UIA TeIUIon3iydareneii. OaHako
LIUPOKOMY TNPUMEHEHUIO KPEMHE3EMUCTON KEPAMHMKM MEIIACT HHU3Kas MPOYHOCTH.
HeobOxommma pa3paboTKa HOBBIX TEXHOJOTHHA W, B MEPBYIO OYEPEb, ONTUMHU3ALIHS
COCTaBOB KEPAMUYECKMX MACC M MPOLECCOB UX TEPMOOOPAOOTKH C LEINIBIO UCTIOIB30-
BaHMsI PUPOJHOTO AEMIEBOTO U JOCTYIHOTO CHIPbS.

CreneHb pa3padoTAHHOCTH NMPOGJIEMBbI

OCHOBHBIM CBIPBEM IS MPOU3BOACTBA KPEMHE3EMUCTON KEPAMUKH SIBIISIFOTCS
NOJIMMUHEPAJIbHBIE TIUHBL. Crnenuduieckue OCOOEHHOCTH TJIMHHUCTBIX MWHEPAJIOB
NO3BOJIAIOT PACCMATPUBATh MX KaK OOBEKTHI Ul Pa3pabOTKH KEPaMUYECKUX MaTe-
PHAJIOB PA3IMYHOrO Ha3HAueHWsA. MccnenoBaHue BIMSHHUS KaTUOHHOTO OOMEHA Ha
PA3KMKAEMOCTh TJTIMH, B3AUMOACHCTBUSA TJIMH C KUCIBIMUA M IHEIOYHBIMU PACcTBOpa-
MU, CTENEHU HM3MENBUYCHMS TIIMHUCTBIX MHUHEPAIOB HA CTPYKTYPHO-MEXAHUYECKHE
XAPAKTEPUCTUKU U (POPMYEMOCTh Kepamuueckoir maccsl nposoaunoce C.I1. Huum-
nopenko, ML.K. I'anbniepunoii, O.E. [Tusunckum, B.JI. bankesnuem, H.H. Kpyraui-
kuMm, B.®. [lasnoeeiM, [".H. JlymsHeBbiM, P.U. 3mouesckoii. A.b. ToponoseiM, C.
Knapkom, A.C. bepexnbim 1 J[. BanpabaymoM mOCTPOCHBI JUarpaMmsbl COCTOSIHHS
cucteMm Al,Os3:S10,, naHbl NPUONIHKEHHBIE OLEHKHA CTEIIEHU CTPYKTYPHOH 4YyBCTBH-
TENBHOCTH CBOMCTB MaTepuanos B 310 cucteme (C.A. Xrorrur, M 1O. bamsmvn). B
padorax O. Tuxu, A.E. 'eryzuna, B.®. [1apnosa, B.A. MBeHceHa ucciie1oBaHbl 0CO-
OCHHOCTH (POPMHUPOBAHUS KEPAMUYECKMX MATEPUATIOB MPH CHEKaHWU. M3yueHuro
CTPYKTYPBI B CBOHCTB OKCHJIHOM KEPAMUKH MOCBSMICHB padoTel A.M. ABryCTUHHMU-
ka, Y.Jl. Kunrepu, B.C. bakynosa, ['"H. MacnennukoBoii. A.B. bemskosa, A.O.
[MTumanckoro. UMu onpeaenceHsl yciaoBHs (a30BbIX U NOTUMOP(HBIX MPEBPALLICHUH,
(m3rUECKrEe CBOMCTBA KEPAMUYECKMX M KOMITO3UTHBIX MAaTEpHaoB. B uccnenosanu-
ax C.A. CanteikoBa, B.A. JlotoBa, I'.C. Xonakosa, B.C. BaHOBOIi pazpaboTaHbl Me-
TOABl HEPA3PYIUAKOLIETO0 KOHTPOJIA U aHaIM3a CTPYKTYPBl KEPAMMUYECKMX MAaTepua-
JoB. B paborax A.A. I'puddurca, FO.JI. Kpacynuna, I'.A. T'orouu, I'.H. JlynbHeBa,
A.B. bensgkoBa pa3BUTBl METOJbl UCCICAOBAHUS MEXAHWYECKUX M TEPMOMEXaHUYE-
CKHX CBOMCTB. Bompockl pa3paboTKu COCTABOB M TEXHOJIOTUU TEXHUUYECKON U CTPOU-
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TENBHON KEPAMUKHA HA OCHOBE MMPUPOJAHOTO TIIMHUCTOTO ChIPhsi PACCMOTPEHBI B pado-
tax B.M. Bepemaruna, T.A. Xabac, T.B. Bakayosoii.

OpenOyprckast 00acTh pacnonaract OOJBIIUM Pa3HOOOPA3UEM TIIMHUCTHIX
MaTEPHUAJIOB, OTJIMYAKIIUXCA TI0 BHEIIHEMY BUY M OKPAcKe, XMMHYECKOMY M MUHE-
PAJIBHOMY COCTaBaM, CBS3YIOLIEH CIMOCOOHOCTH, COAEPKAHUIO 3arps3HSIOIIMX MpHU-
MECEH, OTHEYMOPHOCTH, U T.M. [IouTH MOBCEMECTHO B 00NMACTH PACHPOCTPAHEHBI T10-
JUMUHEPAIbHBIE JIETKOIMJIABKUE TJIMHBI, SBISIOUIMECS OCHOBHBIM CBIPBEM IS MPOU3-
BOJACTBA CTPOMTENIBHBIX MaTepuayioB. OIHAKO BO3MOYKHOCTH MX MCMOJb30BAHHS B
MPOU3BOACTBE (PYHKIIMOHAILHON (TEXHUYECKOI) KEpaMUKK HE yCTaHOBJEeHa. Crenu-
QJIbHBIX WCCIIEI0BAHMI B 3TOM HANpaBJIECHUM HE MPOBOAMIOCH. Heo0X0aAMMO M3yUnTh
BJIMSIHUE JUCIEPCHBIX COCTABOB, KHCIOTHOCTH BOJBI 3aTBOPEHHS KEPaMHUYECKOM
MacChl (LIMXTHI), APMUPYIOMKX J0OABOK U PEKAMOB TEPMOOOPAOOTKH HA BOJTHOLIMIO
CTPYKTYPBI Ha PAa3JIMYHBIX YPOBHSAX M, B KOHEUHOM CUETE, HA OCHOBHBIC XapaKTEpH-
CTHKM KPEMHE3EMUCTON KEPAMUKH, TIOJIYYEHHON Ha OCHOBE MECTHOM IJIMHEL.

Leab padoThl — YCTAHOBUTH 3aKOHOMEPHOCTU (POPMHUPOBAHUS CTPYKTYPHI B
KOMITO3UTHOM KEPAMHUYECKOM MAaTe€pHalie ¢ MOBBIIIEHHONW MPOYHOCTHIO, 0OECIeyu-
BAIOLIEH BO3MOMXHOCTh €r0 HCIOJIb30BAHHUS B KAU€CTBE KEPAMUYECKUX DIIEMEHTOB
JIATEMHON OCHACTKU W MIPOMBILUICHHON TEINIOU3OIIALIH.

JUIs HOCTHIKEHHS eI HE00X0IMMO PEIIUTh CJIeAYHIHE YACTHbIE 321241
1.  U3yuurhb mucnepcHele, XUMUYECKHE M (DA30BBIE COCTABBI MPEACTABUTEIBHBIX
(dpakimii MpUPOIHON MOHTMOPWIIOHUT coaepsxaimed riuabl (MC); yCTaHOBHUTH
CBSI3b MHKPO- M ME30CTPYKTYPbl KEPAMHUYECKON MacChl C €€ TEIo(pU3MIECKUMHA
CBOMCTBAMM,

2. HccnenoBaTh BAMSHHE COCTaBA M CTPYKTYPhl KEPAMUYECKOW MacChl HA KUHE-
TUKY (pa30BBIX NPEBPALICHHI TPU BBICOKOTEMITEPATYPHBIX 00KHATAX W CIIEKAHWHY,
3. VYCTaHOBUTh OCHOBHBIC 3aKOHOMEPHOCTH (PU3MUYECKMX NPOLECCOB, OMpENe-

JSIOMUX KAHETUKY CIIEKaHWS W CTPYKTYPOOOpa30BaHME B KOMITO3MLIMOHHBIX Kepa-

MUYECKUX MaTepranax Ha ocHoBe MC TTuHBbI;

4. OnpenenuTh ONTUMAIBHOE COUYECTAHWUE BHYTPEHHUX M BHEIIHUX MapaMeTPOB

JUTA TIOJTyYEHUS TPOYHOTO KOMITO3UIIMOHHOTO Kepamuueckoro matepuana (KKM).
Hay4Hast HOBH3HA

1.  Hccnemosansl mpouecchl (JOPMUPOBAHUSA CTPYKTYPHI U (ha30BBIX COCTaBOB Ha

PA3MYHBIX CTAAUAX CIIEKAHUS KEPAMUKH, MMOJydaeMoi u3 npupoaHoi MC rimHsl, 1

KKM Ha €€ ocHOBE.

2. OmpenenacHO BIMSHUE KUCIOTHOCTH BOJBI 3aTBOPEHUS Ha KMHETUKY CIICKAHMS
1 npoiiecchl (GOpMUPOBAHUS CTPYKTYPHI B 00beMe 00pasiia.
3.  llpennokeHsl ONTHUMAaJIbHBIC CTPYKTYPHBIC MapamMeTphl A KEPaMUYECKUX

MacC ¥ PEKUMBI criekaHus, odecneunBaromme noaydyenne KKM ¢ nmpodnocTsio ot 40
10 50 MITa.

4. N3y4eHO BIMSHUE TOHKOIMCIEPCHBIX YacThll kapOuaa kpemuus SiC Ha mpo-
neccol cnekanus oopasnos KKM.
5. VY CTaHOBIEHO, YTO MakcuManbHas NPOYHOCTh HA cxkatne KKM 40-50 Mlla,

NOJIyYEHHBIX U3 AUCIEPCHBIX cUCcTeM cocTaBa 60% MC rimmua + 20% Boasl ( pH2 ) +
20% SiC, obycnosnena coaep:xxkanuem ot 40 1o 50% cunmumaHuTa.



Hayunast neHHoctb. /luccepranmonHas paboTa BHOCHT BKJIaJd B Pa3BUTHE
NPEACTABICHUIA O MPUYMHHO-CIEACTBEHHON CBS3H CTPYKTYPHI C (PYHKIMOHATbHBIMH
CBOMCTBAMH KOMIIO3ULMOHHBIX KEPAMUYECKAX MATEPUAIOB HA OCHOBE NPUPOIHBIX
ATFOMOCUIMKATOB. COBOKYIHOCTBh JKCINEPUMEHTAIBHBIX JAHHBIX IMO3BOJISET TOJY-
YUTh HOBBIE CBEACHMS O BIIMSHHUMA JMCIIEPCHOrO COCTABA, KUCIOTHOCTH BOJBI 3aTBO-
PEHUS U BBEIACHUS B KEPAMUUYECKYIO MACCy apMHUPYIOMIMX YacTUl] KapOuaa KpEMHUS
HA KMHETHUKY CIEKAHWA, SBOJIIOLMIO CTPYKTYPBl NIPU CIIEKAHWM W TIOBBILLIEHUE TTPOY-
Hocti KKM.

IIpakTH4ecKkasi 3HAYUMOCTb PadoOTHI

Pa3zpaboTtaHbl cOCTaBbl KEPAMUYECKMX MACC M TEXHOJIOTUS MOJMYUYEHUS Kepa-
MUYECKOTO MaTepuaia Ha OCHOBE MOHTMOPWIIJIOHUT COACPKAIEH IIHHbL ¢ 100aBe-
HUEM TEXHOTCHHOTo kapOuaa kpemuus. [lomyuennsiii KKM pekoMeHa0oBaH aiis sme-
MEHTOB JINTEHHON OCHACTKM W TNPOMBILIIEHHOW TEIUIOU30JLMU, TPUMEHIEMBIX B
MAIIHHOCTPOUTENBHBIX NPWIOKEHHUAX. TexHomorusa npoussoacrsa KKM npunsara
BHepeHuto Ha OAO «I10 «Crpena» HITO «Mamunoctpoenue» (r. OpeHOypr), 4ro
MOATBEPKIAETCA COOTBETCTBYIOIIMM aKTOM BHEAPEHHUA. Pe3ynbTaTel UCCIEN0BAHUA
peasm3oBanbl B yueOHOM npouecce OI'Y npu noArotoBke OAKalIaBpoOB M MarucTpPOB
no HampaicHuto 03.03.02 ®dwuzuka, npoduis «Du3Mka KOHISHCHPOBAHHOTO CO-
CTOSTHUS) .

Hay4Hble 110/107K€HH ], BHIHOCUMBbIE HA 3aLIHUTY
1. OKCIEPUMEHTANIBHO YCTAHOBJICHHBIE 3aKOHOMEPHOCTH Il JUCHEPCHBIX CO-
craBoB ¢pakiy MC riavHbl U UX TEITOPU3NIECKIX CBOMCTB. YMEHBIIEHUE CPEIHUX
pa3MepoB yacTull B 3 pa3a MPUBOAUT K MOBBIICHUIO KO3(PPUIMEHTOB yIEIbHON TEN-
JIOEMKOCTH 32 CUET TMepepacnpeacsicHus 00beMOB MULEIUIIPHON U €c1abOCBSA3aHHOM
BOJIbI B KEPAMUYECKUX MACCax.

2. Pacmmpenue natepBana cnekanus ot 950 o 1000 °C v mOBBIIEHUE MTPOYHO-
cty Ha cxkatne KKM no 40-50 Mlla 3a cyeT apMUpPOBaHUSA KEPAMUYECKOH MACChI
ToHKoAucnepcHbiMU yactunamu SiC (20% wmacc.) u obxura mpu 1000 °C (24) c
npoMEXyTOUHOH BeIaep:kkoi ipu 700 °C (1u).

3. [ToBbimeHne KOA(PHUIMECHTOB TEIJIO- U TEMIEpaTyponpoBogHOCTH Ha 30%
npu yBennueHur pasmepos yactury MC rmunsl B 3 pasa (ot 130 mo 400 mxm) u ap-
MUPOBAHHMM Kepamuueckoi maccsl yactunamu 20% SiC (macc).

4. OnpeneneHne ONTUMAIBHOM KWCIOTHOCTH BOJBI 3aTBOPEHUsS ( pH2 ), TIO3BO-

JSOLIENH UCKIIOYUTh 00pa30BaHUE TPEIIMH B 00beMe 00pasiia 3a CUET MOBBIMICHUS
YACTBHON TEMIOEMKOCTH KEPAMUYECKOW MACChl MU YMEHBIICHUSI CKOPOCTH (Pa30BBIX
[IPEBPALLECHAN IIPU CIICKAHUN.
5. OKCHEPUMEHTAIBHO ONMPEACIECHHBIEC YCIOBUS (POPMHUPOBAHKS CTPYKTYP, COOT-
BETCTBYIOIIUE MakcUMasibHOU nipoyHocTH KKM: cHMkeHMe ckopocTH (ha30BbIX Mpe-
BpAlllCHUH MPU O0KMIax 3a CYET MOBBILICHHWS KHUCIOTHOCTH BOJbI 3aTBOPEHUS [0
pH 2, BBesicHUEe apmupyronmx 106aBok SiC (20%) ¢ nesnsro nojgydeHus (pazoBbIX CO-
cTaBoB, coxepxamx ot 40 1o 50% cummmManura.

MeTtoabl uccjie10BaHUs
1. ['panynomeTpusi, ceAMMEHTALMsA, ONTHYECKAsT MHUKPOCKOMHS M (PpaKTaJIbHBIMA
aHaJIA3 U300pAKEHUI TUCTIEPCHBIX YACTHIL U CTPYKTYpHl 00pas3noB KKM;



6

2. XUMUUECKUI, pEHTreHO(a30Bbli U PEHTIEHO(TYOPECUEHTHBIN aHAIM3bI IS
onpeaeneHus (a3oBbIX COCTABOB UCXOIHBIX KepaMuyecKux Macce 1 o0pasznos KKM, a
Takke (pa30BbIX NPEBPALICHHIA, MPOTEKAOIIUX B HUX MPU CIEKAHUM;

3. CranuoHapHBIA KATIOPUMETPUUYECKUNA METOJ ONpeAcieHUs KO3(PPULIMEHTOB
TEMIOEMKOCTH M TEIUIONPOBOAHOCTH KEPAMHAUYECKO Macchl 1 00pa3noB KKM,;
4. Onpenenenue npeaena NPOYHOCTH HA CHKATHE MPH PA3JIMYHBIX CKOPOCTAX Me-

XAQHUYECKOTO HArpy KEHUSI.

JI0CTOBEpPHOCTH U 000CHOBAHHOCTD IMOJIYYCHHBIX Pe3yJIbTATOB U BHIBOJAOB
obecneunBaercs cobmoaeHruem HopMm ['OCT mo ucneiTaHusM 00pa3noB, OOJIBLION
CTaTHCTUYECKON BBIOOPKON M3MEPEHHMI W MCHOJB30BAHUEM CTATHCTUYECKUX METO-
J0B 00pabOTKH 3KCIEPUMEHTAIBHBIX JAHHBIX, BBICOKOH CTENEHBIO BOCHPOM3BOIM-
MOCTH P€3YJIbTATOB 3KCIIEPUMEHTOB.

ABTOpPY NPHHAJICHKHUT:

[locTaHoBKa 3a7a4 TEOPETHUECCKUX W SKCIEPUMEHTAJIBHBIX HWCCIICIOBAHMIA,
NPOBEICHUE AUCIEPCHOHHOTO aHAIM3a MPUPOAHOMN TIIMHBI, U3TOTOBJIEHUE 00PA3L0B
JUIA WCCIECNOBAHUS, pacyeT M SKCIECPUMCEHTAJbHBIC M3MEPEHUS TETUIOPU3NIECKUX
CBOMCTB, peHTreHodazopbiii anann3 KKM; o6paboTka n 00001eHrE PE3YIHTATOB.

AnpoGamust pa6oThl. Pe3ynbTarsl, NPEeACTABICHHBIE B AUCCEPTALMOHHON pa-
00Te, NOKIAABIBAIMCH HA HAYYHBIX KOHPEPEHUMUSAX PA3IMYHOTO YPOBHS, B TOM YUCIIE
Ha VIII Bcepoccuiickoii HaydHO-NMPAKTHYECKOH KOH(EPEHLMUA C MEKIYHAPOIHBIM
yuactueM «COBpeMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTMHA B HayKe, 00Opa30BaHUH U
npaktuke» (OpenOypr, 2009 r.), Beepoccuiickoil HaydHO-MPAKTUYECKOH KOH(EPEH-
uun «MHTErpanmsa Haykd W MPaKTUKKA B MPOQECCHOHAIBHOM PAa3BUTUHU NEAATOra
(OpenOypr, 2010 r.), VII Bceepoccuiickoii HayuHol koH(pepeHumn «Kepamuka u
KOMIO3UIMOHHBIE MaTepuanbDy (CoikThiBKap, 2010 1.), VI MexayHapoaHoi Hayd-
HOM KOH(epeHuun «[IpoyHOCT W pa3pylIeHUE MaTEPUATIOB W KOHCTPYKLIM
(OpenOypr, 2010 r.), VI Bcepoccuiickoit MOJIOACKHONW HaydHOW KOH(EPECHIIMH
«MUKpOMEXAHU3MBI [IACTHYHOCTH, Pa3pPyLICHHs W COMYTCTBYIOIIMX SBICHUI»
(Tonpsarra, 2011 1.), II MexayHaponHoil HaydyHOH KOHpepeHumn « MHHOBaMOHHAsS
JEATEIBHOCTh MPEANPUITHI MO MCCIECNIOBAHUIO, 00padOTKE W MOJYYEHHUIO COBpE-
MEHHBIX MaTepraioB U criasoB» (Opck, 2011, 2014 r.), V u VI Beepoccuiickux Ha-
YUHO-NIPAKTHYECKUX KOH(PepeHuusax «lIpobmembl skonorun  FOxHoro VYpamay
(OpenOypr, 2012, 2013 r.), Beepoccuiickoil HaydHO-METOAMUECKONH KOH(EpEHIHH (C
MEXAYHAPOAHBIM yYACTHEM) «YHUBEPCUTETCKANA KOMIUIEKC KaK PETHMOHAJIBHBIN
LEHTP 00pa30BaHus, HayKu U KyJasTypeD» (OpenOypr, 2013, 2014 r.), VII MexnyHa-
ponHOH KoH(pepeHIMKN « MUKPOMEXaHU3MBbI TIACTUYHOCTH, PAa3pYLICHUS U CONMYTCT-
Bytoumx sieHui» (Tam6oB, 2013 r.), Mexaynapoanoi kondepenumu «Uepapxu-
YECKW OPTaHU30BAHHBIE CHCTEMBI JKUBOM M HEXMBOM mpupoas» (Tomck, 2013 1.).

Ily0mmkanuu. OCHOBHOE COAEPKAaHUE AUCCEPTALMKA ONMyONMKOBaHO B 21 me-
yaTHOU paboTe, X HUX 8 cTarcii B HAYyYHBIX U3JaHHIX, PEKOMEHI0BaHHBIX BAK PO
UIA MyOJIMKAllMA MATE€PUAJIOB KaHIMAATCKUX auccepraumii. OnyOnuKoBaHa MOHO-
rpadus (B COAaBTOPCTBE).

Crpykrypa u 00bemM padoThI

JluccepranonHas padoTa COCTOMT W3 BBEACHUSA, IATH TJIAB, 3aKIIIOYCHUS U
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CIIACKA JINTEPATYPHI, BCETO 152 CTpaHUIBl MAIIMHOMMCHOTO TEKCTA, B TOM 4YuCie 24
TabnuLel, 54 PUCYHKA U CIMCOK LUTUPYEMO uTepatypsl u3 151 HauMeHOBaHuUA.

OCHOBHOE COIEP/KAHUE PABOTbI

Bo BBegeHHM O0OCHOBaHA AKTYaJlbHOCTh BBIODAHHOH TEMBI KCCIIEAOBAHUS,
NOKAa3aHa CTENEHb Pa3pa00TaHHOCTH TEMBI, ONPEACICHBI LEIb UCCIIEA0BAHNI U 3a/1a-
YH, PEIICHUE KOTOPBIX HEOOXOAUMO Ui €€ NOCTHAKEHHS, CHOPMYTUPOBAHA HAYYHAS
HOBM3HA M LIEHHOCTh pabOTHI, MOKAa3aHa MPAKTUYECKas 3HAYUMOCTb, OTIUCAHBI METO-
JIbl UCCIICOBAHMS, C(POPMYJIMPOBAHBI TOJIOKEHUS HA 3aLINUTY, MPEACTABIEHA CTPYK-
Typa AMCCEePTALH.

B nepBoii riaBe npeacTaBiicH 0030p IUTEPATYPHBIX UICTOYHHKOB, KACAIOLINX-
csl (PU3UKO-XMMUYECKUX CBOMCTB MOHTMOPWIJIOHWTA, BO MHOTOM OOBSACHSIOIINX
MHOroo0pa3ue MOBEACHHUS JAHHOTO TJIMHUCTOrO MUHEpaia B TEXHOJOTMYECKUX NPO-
neccax. PaccMoTpeHsl 0COOEHHOCTH B3aMMOACHCTBHS TUCTIEPCHBIX TJIMHUCTBHIX CUC-
TEM C BOJAOH M KHACIBIMH PACTBOPAMH, a TAKKE BONPOCH (POPMUPOBAHUSA CTPYKTYPHI
KPEMHE3EMUCTON KEPAMUKHA HA OCHOBE NMPUPOIHBIX AITFOMOCHIIUKATOB.

Bo BTOpOIi ri1aBe onucaHbl 0OBEKT U METOJBI HCCIEA0BAHUS MOHTMOPHILIO-
HUT COAEPIKALICH INIMHBI B KEPAMUYECKMX 00Pa3L0B, MOJIYYCHHBIX HA €€ OCHOBE.

DNIEMEHTHBIA COCTaB MCXOJHBIX KOMIIOHEHTOB TJIMHBI ONPENCIIA METOIOM
XUMUYECKOT0 aHAIM3a. KpUCTAINIMUECKYIO CTPYKTYPY MCXOAHBIX KOMIIOHEHTOB TJIH-
HBl U KEPAMUYECKHUX 00Pa3LOB UCCIEA0BAIM C IOMOLIBIO METO/Ia PEHTIEHO(A30BOTO
aHajam3a, Ipu ucnojp3oBanuu anmnapara J[POH-3 u meanoro wanyuenus. ['panyio-
METPUYECKUI COCTAB TJIMHBI ONPEACIUIA METOJAMHM CUTOBOTO AHAIIA3A U JJIEKTPO-
dotocequmentanmu. Colep:KaHuE KeIe3a U €ro pacnpeaciicHue no ppakuusM oue-
HUBAJIM METOAOM PEHTIeHO(DITYyOpECEHTHOrO aHanu3a. Mccnenopanne Mopdonoruu
NOPOIIKOB M CTPYKTYPBI B KEpAMHUYECKUX 00pa3iiax MpOBOAMIN ¢ TOMOLIBIO ONTHYE-
CKOM MMKPOCKONHMH. KMHETHKY CIEKaHHWA OLICHUBAIM MO TEXHOJOTUYECKUM Iapa-
MeTpaM (0OBEMHOM ycaake, M3MEHEHHIO MACChl, MJIOTHOCTH, MOPUCTOCTH), ONpPEe-
JSIEMBIM 11O CTAHAAPTHBIM METOAMKAM. Pazpymanm o0pa3ubl nyTeM MPUIOKEHHS OJ1-
HOOCHOTO HaNPsKEHUA CKATHUsI IPU KOMHATHOM Temneparype. i onpeaenenus Ko-
3 (PUIMEHTOB TEIIOEMKOCTH W TEIMJIOMPOBOAHOCTH KEPAMUYECKONH Macchl U 00pas-
1o KKM ucnone30Bany CTallMOHAPHBIA KATIOPUMETPUYECKUIA METO/.

OTOOpaHHBIl KOMITJIEKC METOAOB TO3BOJIWIJI BBISIBUTh ONTHUMAJIBHBII COCTaB
KEPaMUYECKOW MACCHI, KOJTMYECTBO apMUPYIOMIMX T00ABOK M PEXKUM CHEKAHUS IS
MOJIYYEHUS] MaTEPUAIIA ¢ JOCTATOYHO BBICOKOH TPOYHOCTHIO.

B Tperbeii riiaBe MpUBEACHBI PE3YJIBTATH UCCICAOBAHUI CTPYKTYPBI HATHUB-
HO MC rimnHbl FOxHO-OpeHOyprekoro mectopoxkacHus OpeHOyprckoi 00macTw,
XUMHUYECKH 1 (ha30BbIil COCTaBBI KOTOPOH MpuBEAEHBI B Tabmuuax 1 u 2.

JIuCiepCHBIA COCTaB TJIMHBI U3YYE€H METOJAMHU TPAHYJIOMETPUHU, CEAUMEHTA-
LIMOHHOTO AQHAJIM3a M KOJIMYECTBEHHON ONTUYECKOW MHUKPOCKONHWHU. Y CTAHOBIICHO,
YTO IJIMHA OTHOCHTCS K IPyOOJMCIEPCHON TPyMIeE JETKOMIAaBKOTO TNIMHUCTOTO Chl-
P4, ¢ mpeobnananueM AByx ¢pakuuii - A (630-160 mxm) u B (160-40 MkM), cpeHue
() (PEKTUBHBIE TUAMETPHI YACTHUIL B KOTOPBIX COCTaBIISIOT COOTBETCTBEHHO 400 1 130
MKM (3:1). ®pakuuio 4 COCTaBIAOT TPU IPYNIBI IPYOOIMCIEPCHBIX MOPOLIKOB aUa-
merpamu 600, 260 u 150 mxm B otHomeHuu 40, 30 u 20%. Bo ¢pakuu 5 60% yac-
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TULl UMEIOT cpeanane nuameTpsl 150+ 15 mxm 1 30% - 90+ 10 MM,

Tabmuna 1 - XuMu4YeCKUi COCTaB HATUBHOM TJIMHEIL.

SiOz F6203 TiOz A1203 CaO MgO Nazo Kzo HHH,% Z, %

550 |951 |086 |18,63 |02 |205 |19 324 | 7.08 99,89

Tabnuna 2 - ®a30Bbii COCTAB HATUBHO TJIMHEL.

®da3za B- MonTmopuio- Xaopurt Kpucro- | Oxcuabl | a- Ko-

Ob6bem. kBapu, | Hut (AL[0OH]; (Mg,Fe)s2x(Al,Fe);| | OGanmr, JKejiesa | pyHa,

I[OJ'I?I, % S102 {Si4010}°mH20 OH]s{Si4_2xAlzx010} S102 Fe-O A1203
Opakims 4 40 20 10 10 5 15
Opaxuus B 40 30 15 - 10 5

B o0enx ¢pakumsax coaep:xkutcs okono 10% TOHKO- W yJAbTPaaMCHEPCHBIX
yactul, (V/{IT) pazmepamu menee 40 mxm. ConaepKaHUE OKCHJOB Kelie3a, aKTHUBU-
PYIOLIETO MPOLECCHl CHHTE3A, PACIIPEAECICHO HEpaBHOMEPHO: A:B: V(11 =1,5:1:2.

Uccnenosana kuHetuka cyuiku nopouikoB npu 120 °C, B TeyeHue 2 4 u
YCTAHOBJIEHO, 4TO (hpakuusi A TEPAET Maccy B MEPBBIM Yac CYIIKU B 5 pa3 OOJbIIE,
yem B. Ilpy OAMHAKOBOM HCXOJHOM COJEPKaHWUU BOJABI YacThlbl (pakuun A
coJepkar OoJiblIE€ PHIXJIOCBI3aHHOW Biark, ucnapstowmeiics mpu 100-120 °C. B
yacThiax ¢pakuuu B npeodnaaacT MPOYHOCBA3aHHAs BOJA, MCHAPSIOWIASACA MPH
temneparypax Boime 120 °C. Pa3nuuns B npupoae B3aUMOJICHCTBUS YAaCTHIL TJIMHBI C
BOJOH MOATBEPKAAOTCS 00J€€ BBICOKMMH 3HAYEHHUSIMH YIEIBHONW TEINTIOEMKOCTH C
JUIsL TIOPOLIKOB B, W3MEpPeHHBIMH B uHTepBane Ttemmneparyp 80 - 120 °C.
[ToBBIIEHHAS TEMIOEMKOCTh OOBACHACTCA BBICOKAM BJIATOCOACPKAHUEM YAaCTHIL 32
cuet 00Jiee Pa3BETBICHHON KAMMJUIAPHO-TPYOUaTOil MUKPOCTPYKTYPHI.

[TpocnexeHbl ME30CTPYKTYPHBIE U3MEHEHUSI TUCIIEPCHBIX COCTABOB (ppaKumid
A n B B mpouecce o0xuro mpu 500, 700 u 900 °C, 2 yaca: cpenHue 3HAYECHHS
3()(PEKTUBHBIX TUAMETPOB YACTHI] U UX MACCOBBIC JIOJIM MPUBEIECHBI B TAOIUIIE 3.

Tabnuna 3. DBomonus IMCNEPCHOro cOCTaBa BO (ppakuusix A4 u B npu o0xurax

Dpakuus, pazMep 4acTuIl 120°C 500 °C 700 °C 900 °C
da, MKM 400 280 210 300
dp, MKM 130 100 120 150
Sp/Sa 3,2 2,8 1,75 2
dm/my, % 2,1 3.4 3,8 3
dm/mg, % 0,5 3 3,5 1,9

YMmensmenue pasmepos vactun npu 500 °C cBA3aHO ¢ J€3ariioMEpaiuei,
OOYCIIOBJICHHOH BBITOPAHUEM OPTaHUKM M YAAICHUEM CIAa00CBA3AHHONW BO/IBI.
MakCHManbHYIO YACTBHYIO MOBEPXHOCTh MOPOLIKHA (hpakuuu A MOIy4aroT BO BPEMs
oOkura nipu 700 °C, a dpakuuu B — npu 500 °C. Bo BceM MHTEpBalie TEMIEparyp
3Ha4eHuA Sy, (B) B 2-3 pasa BhILIE, 4eM Sy,(A4).

JIUCTIEPCHOCTh  YacTWLl TJWHBI BAMSET Ha (a30Bble W XUMHUYECKUE
NPEBPALICHUs] B MPOLECCE CHEKAHWA. YIPABISAOIWMNA 3PPEKT MOKHO YCHIIUT,
UCIOJIB3YSl BOJY 3aTBOPEHHSA C BBICOKOM KHCIOTHOCTHIO. MCClenoBaHO BIMSIHHE
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KUCJIOTHOCTH BOJIbI 3aTBOpeHUS (pH2 W pH7) Ha CTPYKTYPYy W TEMJIOEMKOCTb

KEPAMUYECKOW Macchl. JUId TOJHMIMCIEPCHBIX TMOPOWIKOB TJIMHBI  OMPEACIICHBI
3HAYCHHUS YACITbHON TEIUIOEMKOCTH C. ¢ AobasnaeHueM 20% Boawl ¢ pH7, pH12, pH2

(cootBeTrcTBeHHO, 1, 2, 3) m oOpasuos, coaepxkamux 70% Boabl, pH7(4).
Pe3ynbrarhl u13MepeHuii moka3aHbl HA PUCYHKE 1.

4

m 3

(3]

-

° -

S
2 0120

- 0100

. m 80

0 2000 4000 6000 8000

¢, Ax/kr'K 60 80 100 T,°C 120
PucyHok 1 - YnenbHas TEMIOEMKOCTb CUCTEM PucyHnok 2 - TemneparypHble 3aBUCUMOCTH
IJIMHA — Bozia 3aTBopenust: 1 - pH7,2 - pH12,  BpeMeHHU HarpeBa €JUHHLIBI MACChl OOPa3LIOB

3 - pH2 (20% Bonwl); 4 - pH7 (70% BOIBI)

C nosbimiennem temneparypel oT 80 mo 120 °C 3naueHus ¢ ans oOpasnos
naptuii  NeNel-3  ypenuuuBaroTcss B 3 pasa, 4TOo OOYCJIOBJIEHO HArpeBOM M
UCMIAPEHUEM BOJIbI. 3HAYECHHS TETUIOEMKOCTH Al o0pa3uoB maptuii NeNe3 4 B 2.5
pa3a BhILIE TpU Bcex Temneparypax. s oOpasuoB naptum Ned 310 OOBACHSETCS
BBICOKMM coaepkanuem Boabl B mmxte (70%). B obOpasuax maptum Ne3 BbeICOKas
TEIJIOEMKOCTh OOYCJIOBJIEHA AKTUBHBIMA WOHHBIMM OOMEHHBIMH TMPOLIECCAMH Ha
MexK(a3HbIX TPAHULAX YaCTHLA — BOJA U U3BMEHEHHUAMH B MUKPOCTPYKTYPE.

JIns aHanM3a MHTEHCUBHOCTH B3aUMOJCHCTBUS YaCTHL] ¢ BOAOH MCIIOJIb30BATTN
KMHETUYECKUI MapaMmeTp t/m — Bpemsi HarpeBa €MHMIBI Macchl oOpasua (c/r) Ha 10
°C, mponopIHOHAIBHBINA JHO(QUIBHOCTH YaCTHI] TJMHUCTBHIX MHHEPAsIoB. [loyucH-
Hble 3aBucumocty f=t/m(T) npuBeneHsl HA pUCyHKE 2. JIOMOMHUTENBHOE BPEMS Ha-
rpeea naptuu Ne3 waeT Ha ynajicHWe BOJABI M3 MEXYACTUYHBIX MOP W MHUKPOIOpP C
Pa3BUTOI TOBEPXHOCTHIO. «PhIXJassy pemerka MOHTMOPHJUIOHMTA CHOCOOCTBYET
JUCIIEPTHPOBAHUIO YaCTUIL U BBICOKOM 3MACTHYHOCTH IMXTHl. GOPMUpPYETCS CTPYK-
Typa ¢ OOJIBLION TEMIOYACPKUBAIOIICH CTOCOOHOCTEIO.

B 4erBeproii riaBe MPUBEACHBI PE3YJbTaThl MCCICAOBAHUI CTPYKTYPHBIX
NPEBPALLECHUI, MPOTEKAOIINAX NPU BBICOKMX TEMIEPATYpax B KEPAMHUYECKUAX 00pa3-
nax u3 MC rmmnbl. Ha nepBom stane u3y4alid 3BOJIOLMIO CTPYKTYPbl 00pas3LoB,
noABEPrHyTHIX npeaBapureiabHbiM 00xuram (T < 900 °C), npu «BBIKITIOYEHUH» Me-
XaHu3Ma KuAKopazHoro crnekanua. Kepamuueckne o0pasibl Moyvyany 1no Tpajaulu-
OHHOW TEXHOJIOTHU. B MOJMAUCIIEPCHYIO KEpAMUYECKYIO Maccy aodasisim 20 % Bo-
Ibl ¢ pH7;, IPOU3BOJUIIMA NOJYCYX0€ MPECCOBAHUE 00pA3LOB B (JOPME JAUCKOB aUa-
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meTpoM 25 u BeicoToi 10 mm. O6pasusl cymunm npu temmneparype 160 °C, 2 yaca u
oOsuranu mpu temmeparypax 850-900+20 °C; BpeMst BBIACPKKH BapbHPOBaIU OT 1
10 4 gacoB. CkopocTh Harpesa coctasastia 6 K/mun. Temneparypy 600 °C Beiaep-
xuBasm 0,59aca 171 BBITOPAHUS OPTaHMKH, 3aBEPIICHUS NOJUMOP(QHBIX MPeBpalle-
HUil B okcuaax SiO; W pellakcalui TEPMUYECKUX HAMPSOKEHWH, COMPOBOKIAOIINX
npespanieHus. KHHETUKY CHEKaHUs OLEHUBAIM MO OOBEMHOM yCaJKe, W3MEHECHUIO
MAacCChl, TUIOTHOCTH, MOPUCTOCTH (PUCYHOK 3 ).

[Ipouecc CIICKAHUSA

5 rICMf i :: W % MOKHO pa30uTh Ha 3 cTaauu:
T8 - T ’ Ha | cragmu (2 waca) CKOPOCTh
RN H T18 YIUIOTHCHUST MaKcUMaJibHas -

e /. T 14 15%/4ac, oOTkpbITat MOpHC-

14 ; Tt '; .. 113 ~A-W| TOCTh CHWKAETCA CO CKOPO-

‘v 112 cTbr0 9%/4ac. Ha Il cragunm (3-

1.2 e 11 yaca) IOTHOCTh M TIOPUCTOCTh

3 | | 10 NPaKTUYECKH HE W3MEHSIOTCH,

60 120 180 240 (opmMupyeTCcs CTPYKTypa ¢ Mo-

t MuH pucTocThiO OK0JIO 13%. Ha III

craauu (4 4Yaca) TUIOTHOCTb
pactetr Ha 5%, TOPHUCTOCTH
cHIKaeTcsa Ha 2% 3a CYeT Ha-
yaja 00pa3oBaHusl KUAKO(DA3HBIX MPOCIOCK, 3aNOJHAIONMX NOpbl. [loaTomMy B majib-
HEHmIeM U MpeaBapUTENBHBIX 00KUTOB BHIOPAHO BpeMs BBIACPKKK OT 1 10 3 ya-
coB. [lo 3HaueHUAM yCaJKH W TJIOTHOCTA OOPAa3IOB OMPEACICHB TEXHOJOTHUECKHE
napaMeTpsl criekanus: KOd(OUIMEHTHI CIICKaHUs 77, CTETICHb TIEPECTPORKHM CTPYKTY-
PBI 0, KOHCTaHTa CKOPOCTEH yIIOTHEHUS K M KaKyIascs YHEPTUs akTUBaIH [

n=p/2p,-p,, p, 1 p, — KOKyIIMECS TJIOTHOCTA B HAYaje M KOHIIC CMCKAHWUS,

PucyHok 3 - 3aBUCHUMOCTH MJIOTHOCTHU U OTKPBITON
MOPHUCTOCTH 00pPa3LIOB OT BpeMeHHU Boiep kK npu 900 °C

a=(n-1)/n;
Kint=e,/(1-e,), TA€ T — 3(EKTUBHOE BpEMS CTaINH CHEKAHUS.
E 3 dav /v,

ﬁzan , Z=1 , rae dvV/v,, dV/V, — OObEMHBIE YCAIKHA MPH COOTBETCTBYIO-

davv,
IeM BpeMeHH BhACpXKKH, 1’ - Temneparypa oOxura, 900 °C. Pe3ynbTaThl pacyeTon
NPHUBEACHBI B Ta0HLE 4.

Tabauna 4 - TexHOJOrn4eCcKre MapaMeTphl CICKaHus

CTaauu n,oe | o,% E, K 3 C pocToM BpPEMEHHM CHEKAHUS
K Jx/mMonb MUH KOS PUIIMEHTHI CIEKaHUS U CTE-
1 1 0 170 0 v
MIEHb TIEPECTPONKH CTPYKTYPHI
il 1,32 o, 24 140 0,08 BGHI/I‘{I/IBI;IO:II“E}I BOJILHTJEZ BenyH-
111 1,38 0,27 100 0,08 y )

yyHa £ Ha | cragum crekaHus
00OyCITOBJICHA 3aTparaMy Ha MEPErpynmupoBKy 4dacTull. C YBEIMYECHUEM BPEMEHHU
CIIEKaHUA JOMUHUPYIOLUM NPOLIECCOM YIJIOTHEHUS SABIIAETCA IEUCTBUE CTATHBAIO-
MIMX KanWJUISPHBIX JIAMIACOBBIX CHJI MPU 00Pa30BaHUM 3aPOJBILIEH HKUAKOW CTEKIIO-
¢azbl. Ha III ctagum HaumHaeT pa3BUBAThCA NpoLece xKuakodazHoro cnekanus. [1o-
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cie 3 yacoB oOxura (a3oBbiii cocTaB npejcraBieH -kBapieMm (30%), o- KopyHI0M
(10%), xkene3zucteiM kopaueputoMm (20%), rematutom (10%) u mmnunensto (30%);
MIPOYHBIE ATFOMOCHIIMKAThI He HabmoaroTcs. [IpouHoctsh 06pasios okono 5 Ml1a.

HccnenoBaHo COBMECTHOE BIUSIHHE JUCTIEPCHOTO COCTaBa YaCTHI] TIIUHBI U pH
BO/JIbI 3aTBOpeHUs Ha mpoiiecchl criekanus npu 950 °C, 3 4. OueHeHsl Makpomapa-
MeTpBbI — YCaJiKa, MIOTHOCTh, OTKPbITasi 00beMHasi MOPUCTOCTh U y/ielbHAs TeTIoeM-
KOCTb 11 00pa3oB u3 (pakuuii 4 u B, 3aTBOPEHHBIX BOJOKH pH2 U pHT.

Ha pucynke 4 npuBeneHbl 3HaU€HUS YCAIKU U yJIeTbHOM TernaoeMKocTH. OTMe-
YEHO, YTO yCajKa MPH MCIOJIb30BaHUH BOJIBI 3aTBOPEHUS C pH7 BHIIIIE.

A pH2
A pH2
AVIV, % 12 ¢, Dx/krK 2000
9
B pH7 APHT B oHr > A pH7
B pH2 B pH2

Pucynok 4 — 3naueHust ycaJiku ¥ YJeIbHOM TETIOEMKOCTH JUTsl 00pa3iioB A U B, 3aTBOPEHHBIX BO-
JIO# ¢ KUCIO0THOCTRIO pH2 i pH7

KucnotHocTh BOJZIBI 3aTBOpeHUs pH?2 CHUXKAET CKOPOCTh criekanus B 1,6 u 1,1

pa3za 1 A 1 B cOOTBETCTBEHHO, UTO COIJIaCyeTcsl CO 3HAYEHUSIMU TEIIOEMKOCTHU: C
pH?2 oHa Bbile B 1,2 paza qyist A u B 1,1 paza qis B.

# l(l,r '\'.-.}th ." !
%U
Wﬁ b

A .._.l‘lnl B .

A pH7 B pH7 A pH7 B pH7

\
tf\:t

T =900 °C T=950"°C T=1000"C
Pucynok 5 — HeomHopoaHbIe CTPYKTYPBI, (hopMUpYIOIIHECcsS B 00beMe 00pa3IioB

Ha pucynke 5 mokazaHbl TUIHYHBIE CTPYKTYpbl, (POPMUPYIOLIUECS IO ceue-
HH0 06pasios mpu 900, 950 u 1000 °C, 3 vaca. [1pu Temneparype o6xwura 900 °C B
oOpasuax ¢ pH7 GhopMHUpyeTcsl TpelllMHOBaTasi CTPYKTypa HEe3aBUCUMO OT JUCIEpC-
Hoctr. [ocne o6xuros mpu 950 °C, 3 u B 00beMe 00pa3iioB 00pasyroTcs rpaJueHT-
HbIe CTPYKTYpbI: HaOJIOAIOTCS I'paHULbl pe3KuX (Pa3oBBIX MEPEXOF0B MEXIY IO-
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BEPXHOCTHBIMHU CJIOSIMM KHPIHYHOTO [IBETA W BHYTPEHHUMHU OONACTSIMH YEPHO-
CEpOro LBeTa (PE3yJbTaT BOCCTAHOBUTEIBHBIX PEAKIMI OKCUAOB kene3a). [lpu pH2
3tH obnacti MeHbie. [Tocne obkura mpu 1000 °C o6pasisl chibHO aAehopMHpOBa-
HBI B Pe3yJbTaTe nepexora. Peakiium BOCCTAHOBJIEHHS KeJe3a UAYT B 00bEME, 3aHU-
maromem oosee 80%, 1 ABJISIOTCS JOMUHUPYIOMIMME (Pa30BBIMA NPEBPALLCHUSIMH.

PaccMOTpEHHBIE PEXUMBI CIICKAHUS HE PEaTU3yeT YCIOBUM MOMYYEHHUS OA-
HOPOJHOM CTPYKTYpHI M0 00beMy 00pa3noB. Upe3BblYaifiHO y3KMiI MHTEPBAIT ClCKa-
HHS BBIPOKIACTCS B TOUKY HEYCTOMYMBOrO paBHOBecHs mpu 950 °C, rae 3admKcupo-
BAHbI MAKCHMAJIbHbIE 3HAYCHHUS [UIOTHOCTH 06pastos (10 1,97 r/em’). [IpodHoCTh Ha
cxkarue - 10 MIIa - HE 3aBUCUT OT MOHHOTO COCTaBa BOJbI 3aTBOPEHUS U PA3MEPOB
qyacTHll. /{7 paclIMpeHsl MHTEPBAJIA CIICKAHKs W MOJIYYCHHs OJHOPOAHON CTPYKTY-
PBl HEOOXOAMMO TOHW3HTH CKOPOCTh (Pa30BBIX MpEBpALEHW mpu oOxurax. s
ATOr0 MOXHO M3MEHUTh BHYTPEHHUE WJIM BHELIHHME YNPABISAIOLIME MapaMETphl. a)
BBECTH MPOMEKYTOUHBIC BBIJEPKKHA MPU TEMIIEPATYPAX HIKE TEMIEPATYPHI 00pa3o-
BaHWs KUIKOH (hasbl; 0) UCHOIB30BATH CIEHUAIBHBIE HAOJHUTEN JUUIsl TOBBILIEHHUS
TEIUIO- U TEMIIEPATYPOIMPOBOJHOCTH KEPAMUYECKOM MACChl MPU BBICOKMX TEMIEpa-
Typax; B) MOBBICHTh KHCIOTHOCTb BOJIbI 3aTBOPEHHS.

B nsAToii riiaBe NpeaCcTaBiICHBI PE3YyAbTaThl UCCIICIOBAHUS BIHMSHHUS apMUPO-
Banus Y JII1- yvactnnamum kapOuaa KpEMHUSA W TOCIAEAYIONIEH ONTUMHU3AUUN pexuMa
cnekanus. Yactubl SiC HCMOB30BAHBI TAKKE B KQUECTBE AKTUBATOPOB CIIEKAHUSA —
npu 1000 °C B meTacTabuIbHBIX MOIU(UKALKAAX KapOraa KPEMHHAS MPOXOAAT MOJH-
MOp(HBIE TIpeBpalIcHus C 3Kk30TepMuyeckuM 3¢ dektom. TemnmonpoBoanocts SiC B
40 pa3 BbILIE YEM MIMHHUCTBIX MUHEPAJIOB, YTO JOJIKHO CIIOCOOCTBOBATH OOJIBLICH
CKOPOCTH MPOTPEBA.

[To popmyne OneneBckoro st IByXKOMIIOHEHTHBIX CTPYKTYP €O C(HEpUUECKH-
MU BKIROUeHHAAMH (SiC) nmpooauim pacdeT 3p(EKTUBHON TEMIONPOBOAHOCTH TBEP-
noga3zHOro Kapkaca:

kad) :kmf
m
=1- 2
/ 1 l-m,
-k, /k, 3

rae k., k,, k,- TEIUIONPOBOAHOCTb 3((EKTUBHAS, MATPULBI (TJIMHBI) U TUCHIEPCHOM

o >
(dazbl; m,- 00beMHasg KOHUEHTpauus aucnepcHoit ¢assl (m,=0,8 u 0,7 mna 10% u
20% wmacc. yactui SiC).

CornacHo pe3ysibTaTaM pacdeToB, KOAP(UIUEHT TETIONPOBOIHOCTHA A 00-
pa3uos ¢ 20% SiC A0mKEH yBEIMYUTHCS B 5-7 pa3 MO CPABHEHUIO € TEMJIONPOBOAHO-
CTBIO 00pa31oB 0€3 YacTHIl KapOuaa KpEMHUSL.

PesynbTarel pacueToB KO3(pPUIMEHTOB TEMIONPOBOJAHOCTH OOBIYHO HE KOP-
PEJTUPYIOT € pe3yJbTaTaMH SKCIIEPUMEHTAIbHBIX U3MEPEHUH A, MOCKOIBKY B MOJIE-
JU HE 3AJI0KEHBI CTPYKTYPHBIE MapaMeTpPhbl, B YACTHOCTH, AMCIEPCHOCTh MACCHI.
Kpome Toro, B mporiecce HarpeBa U BBICOKOTEMIEPATYPHOM BBIACPKKH B 00pa3nax
UAYT MHOTOYMCIICHHBIC XUMWYECKUE PEaKUuu U (Pa3oBbiC MPEBPALLCHUS, CYIIECT-
BEHHO BJIMSIOLIME HA MPOLECCH nepeHoca temia. [loaromy ko3pduumenTsl Temo-
MTPOBOJTHOCTH OMPEACIICHBI SKCIEPUMEHTAIBHO JJIs OJIHUX M TeX ke oOpasnoB KKM






