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MMPOTHO3UPOBAHME U MEPCIEKTUBBI JUCCUITIATUBHOM CTPYKTYPBI B
KEPAMMNYECKUX MATEPUAJIAX

OOroBOpIOIOTECS ACHEKTH 3MIL[HEHHS KepaMiuHHX MaTepialiB 3a PaxyHOK HAHOCTPYKTYpyBaHHS ()a30BOro CKJaay Oe3lmocepelHbO MiJ dac
BUIMAIIOBAHHS [PH JOCSATHEHHI TEMIIEPAaTypH CHPSDKCHHS TBepAO(asHHX peakiuiil. Po3rimsiaroTbCs MMEpCHeKTHBH HAaHOIWUCIEPCHOTO 3MiHEHHS
MDK(pa3HUX TpaHUIb, OPH SKOMY PIBHOMIPHICTH PO3MOALTY AucHepcHOl (a3u perysaroeThCs BIACHE CaMOOPraHi3ylOuHM XapaKTepOM IMPOTIKaHHS
TBepaO(ha3HUX B3AEMOIIM.
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OGCyX1at0TCst ACIEKTHI YIPOYHCHHS] KEPAMUYECKAX MAaTEPHAIIOB 33 CYET HAHOCTPYKTYPHPOBaHHs (ha30BOr0 COCTaBa HEMOCPEACTBEHHO B OOXKHIE IIPH
JIOCTH)XKCHHH TEMIIepaTypbl CONMPSDKEHUs TBEPAO(A3HBIX peakuuil. PaccMaTpHBAarOTCS IMEPCNEKTHBBI HAHOJWMCIICPCHOTO YIPOYHEHHS MeK(asHBIX
IPaHULl, TPU KOTOPOM PABHOMEPHOCTb PACHPENCICHHs JHUCIEPCHOM (ha3bl PEryampyercs COOCTBEHHO CaMOOPraHHM3YIOLIMMCS XapaKTepoM
[POTeKaHuUs TBEpAO(hAa3HBIX B3aHMOJCHCTBHIA.

KuroueBble €J10Ba: KEpaMUYECKHE MAaTEPUAJIbI, AUCCUIATHBHAS CTPYKTYPa, CIEKaHHE, CAMOOPTraHHU3aLysi, TBepA0(hasHbIe PEaKInH.

As the main reasons for the formation of dissipative structures considered pairing solid-exchange reactions. In this case, the term "conjugate" refers to
the state of the reaction system at a certain value of the external parameter (temperature), when at the same time ensures the thermodynamic condition
of equality of the Gibbs free energy change of solid state reactions of exchange and kinetic condition of equality of the velocities of these reactions
(steady state). At a temperature pairing of the material with equal probability is present all reactants and all products are solid-state interactions that are
at the nanoscale level, and have a higher degree of combinatorial possibilities of the organization of the structural elements. Generated principles of
dissipative structures in ceramic materials from the standpoint of heat resistance, the effect of nanostructuring directly to the heat treatment time, the
thermal conductivity anisotropy, high temperature hardening. The characteristic experimental results of studies demonstrating the future prospects of
the development of appropriate technologies and supporting the competitiveness of ceramic materials with dissipative structure.
Keywords: ceramic materials, dissipative structure, sintering, self-organization, solid-phase reactions.

BBenenue.

OTJ'II/I‘II/ITEJ'ILHI)IM HpI/ISHaKOM KepaMH‘leCKI/IX
MaTepI/IaJ'IOB ABIACTCA TO, UYTO HX l'IOJ'Iy‘IaIOT HpI/I
TepMOOOPaOOTKE M CIEKaHWE MOXHO CUHTATh OCHOBHOU

JIUCCUIIATUBHASL CTPYKTypa, KOTOPOE BBEJI B HAy4YHYIO

nexcuky HoOeneBckuit naypeat Wnes Ilpuroxun mis

MOAYEPKUBAHNUS OTIMIHS OT PAaBHOBECHBIX CTPYKTYD [4].
Heab padoThl.

TEXHOJIOTHYECKON cTaaWell TpH H3TOTOBICHHH CaMOTO
MPEICTaBUTEIIFHOTO KJacca KepaMHUYeCKUX W3OS —
CricueHHBIX. [IpiMeHEeHHEe B HMCXOMHOW IMUXTE YHCTHIX
OKCHIIOB W yZHalleHHe W3 TONy(paOpHKaToOB MapoB BOIHI,
VTIACKUCIOTO Ta3a W IPYTHUX JETyYUX COCAMHEHHUH IO
TEMIICpATYpbl Ha4daJla aKTUBHOT'O CIICKaHUA, - MO3BOJIACT
paccMaTpuBaTh CHHTE3 KEpaMHUYECKOro MaTepuaia B
MpUOIMKEHNH K 3aKPBITOMY THITY TEpMOIUHAMUYECKOM
CHUCTEMBI, T.€. CIIOCOOHON OOMEHUBATHCS C OKPYKAIOIICH
cpemoit sHepruei (TEIUIOBOM, B YaCTHOCTH), HO HE

BCIICCTBOM. HonoanTeanoe — KBa3WPaBHOBECHOEC
HpI/I6J'II/I)K€HI/I€ IIO3BOJISICT MIPUMCHATH JUIA
MOACIHMPOBAHUA CHHTE3a KEPaMHUYCCKOIO Marepuajia

TEPMOJMHAMUYECKH H30JIMPOBAHHBIE CHUCTEMBI, T.€. HE
oOMEHHMBaOIIMECs] €  OKpyXawomel  cpenod  HH
BEIIECTBOM, HM »dHepruedd. IIpum 3TOM Bech mporecc
paccMaTpuMBalOT Kak  IIOCIEAOBATENbHYI0 CMEHY BO
BPEMEHH COCTOSIHUI CHCTEMBI C (UKCUPOBAHHBIMU
3HAYCHUSAMH TemuepaTypbl. OTMeUYeHHBIE NPUOIIKEHUSI
MO3BOJISIIOT ~ YCTPaHUTh  NpOOJieMy  OTCYTCTBUSL B
HacTosIIee BpeMs KOJIMYEeCTBEHHBIX METOAOB pacdeTa JJIs
OTKPBITBIX TEPMOJUHAMUYECKHX CHCTEM M C HEKOTOPOit
JI0JIE MOTPENIHOCTH MPUMEHATh JOCTaTOYHO XOPOIIO
anpoOMpOBaHHBIE METOJBI PAaBHOBECHON TEPMOJMHAMHKH
n3onupoBanHeix  cucrem  [1-3]. CooTBETCTBEHHO,
CHELHATHCThI KepaMH4YECKOTr0 MaTepHUaIOBEJCHHUS
MOJY4aroT JOHNOJHUTENbHbIE BO3MOXHOCTH HO3HAaHUS
cneuu(uKA ~ HEPaBHOBECHBIX  NPOLECCOB M HX
INPUMEHEHUs AN CO3JAaHUS MAaTepUalioB HOBOIO THIIA.
OpHa M3 TakuX BO3MOYKHOCTEH OOYyCIIOBJIEHa IOHATHEM

Lenp HacTosAImIeH pabOTHI 3aKirOUanach B yKa3aHUHU
pacdeTHOr0 MeTO/Aa TPOTHO3MPOBAHMS  pealli3aluy
JIMICCUMATHBHON CTPYKTYPHI IPH PEaKIMOHHOM CHEKaHUH
KEepPaMHYECKUX MaTeprasioB W 0000IIEHNN MPaKTHIECKUX
CJIC/ICTBHH, XapaKTEpU3YIOINX MONOOHYIO CTPYKTYpY H
MO3BOJISIOIINX 00ECTIIEYNTh B CHHTE3UPYEMOM MaTepHaie
HOBBI KOMIUIEKC CBONCTB.

TeopeTuueckue NOHATUSI M MOJTOKEHUS.

PaBHOBecHass ~ TepMOJMHAMHUKAa  pacCMaTpHUBaeT
MpoIlecCl B H3OJUPOBAHHBIX CHCTEMax M 0e3 ydera
BpemeHu [1-5]. [lo cyTn, Bech MaTeMaTHYeCKUH ammapat
ONHCBHIBAET TEPMOCTaTHKY, B KOTOPOH Bce (QHU3HUKO-
XMMHYECKHe TPOIECChl B HM30JMPOBAHHON CHCTEME
peanu3yioTcs B HAalPaBICHUU JOCTHKEHUS PaBHOBECHOTO
COCTOSIHHMSI, OTBEYAIOIIETO MaKCUMyMy 3HTpoInH (S) uin
PaBEHCTBY HYJIIO U3MEHEHHs cBOOOIHOI »Heprun ['mb0ca
(AG = 0). [Ipr 5TOM KpUTEPHEM TIPOTEKAHHUSI XUMHIECKON
peaknuu (B TNPSAMOM HANpaBICHWH IpH (HOPMYIHHOH
3aIMCH  pEeaKkIMU «ClieBa — HAlpaBo») BBICTYNAET
HepaBeHCTBO AG < (), oTBeuarolee ycIoBHIO BO3pacTaHUs
SHTpONHMU B u3odupoBanHou cucteme (dS/dt > 0) g0
MaKCHMaJIbHOTO 3HaueHHs 3a BpeMs t. B HepaBHOBecHOM
TEpMOJMHAMUKE OCOOYI0 pOJIb UrpaeT OajllaHC MEXAy
MPOM3BOJICTBOM SHTPONIMM BHYTPH CHCTEMBI 3a CUeT
KOHLEHTPAIIMOHHBIX PAa3IMYMid M TIOTOKOM OSHTPOIHHU
W3BHE 3a cYeT OOMEHa BeMECTBOM W JHepruein. B
YCIOBHAX HEpaBHOBECHOCTH MOTYT BO3HUKATh
YCTOIYUBBIC COCTOSIHUSI PEAKIMOHHOW cucTeMbl [4, 6-9].
OHE  WMEIOT  OMNpENEeNeHHYI0  CTPYKTYpPHYIO |
(hYHKIMOHATIPHYIO  YHOPSIOYEHHOCTh, CTaI[HOHAPHOCTH
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coctaBa. Kpurepuem  HEYCTOWYMBOCTH  IOJOOHBIX
YHOPSIIOYCHHBIX CTAlMOHAPHBIX COCTOSHUH SIBISETCS
3HAa4YCHHE MPON3BOIHONW M30BITKA SHTPOIMH IO BPEMEHHU
(8°S < 0), orBewaromell 3a CIOCOGHOCTH CHCTEMBI
paccenBaTh WM JUCCHMHPOBATH BHEITHHE BO3MYIICHHS.
Jns  momdepKkWBaHUSL TOTO, YTO TAaKWUE COCTOSHUS
SIBIIIFOTCS. HE CTaTHUHBIMU CTPYKTypaMH, a JTUHAMUYECKU
H3MEHSIOIIUMHUCS 00pa3zoBaHUsIMHY, o0J1aialoImuMHu
CIOCOOHOCTBIO MaKCHMaJIbHO OBICTPO IepecTpanBarh
(ha30BBIl COCTaB U KOMOMHAIIMU CTPYKTYPHBIX JIEMEHTOB
JUIL pacceMBaHUs BHEIIHMX TEIUIOBBIX IIOTOKOB 0e3
HapyIIEHUs L[EIOCTHOCTU u (YHKIIMOHATEHON
crocoOHOCTH MaTepHualia, — MX IIPEAJIOKEHO Ha3bIBaTh
JMCCUIIATUBHBIMH CTPYKTypamu [4].

JUis  TEXHONOTHM  CIIEYCHHBIX  KEePaMHUYECKHX
MaTepHAJIOB MEPCIEKTUBHOCTD JUCCUNIATHBHBIX CTPYKTYP
OTpeNeeHa, TMPEeXAe BCEro, BBICIICH CTENEHBI0 WX
aJanTaluy K BHEIIHAM JHEPTreTHYECKHM BO3JCHCTBUSIM.
Takas amanTanMoOHHAsS CHOCOOHOCTH TPOSBISIETCS B
MPOXOXKACHUN PEaKIUOHHOMN crucTeMou cepuu
CTallUOHAPHBIX COCTOSIHMH € y4aCTHEM Pa3IHYHBIX
KOMOMHAIMA M3 KOMIIOHEHTOB MaTepmana. Kaxmoe u3
CTallMOHAPHBIX COCTOSHUI MOCTUraeTcss Kak pe3yibTaT
CONpPsDKEHUsT JIBYX WM Oojlee XUMHUECKUX PEaKIUH,
pa3IUYaronUXcs MEXaHHU3MOM B3aMMOJIEIiCTBHUS.
Conpspxenue paccMaTpuBaeTcs [3] B BHJIE
B3aMMOOOBEIMHEHNSI MacCOOOMEHHBIX IIPOILIECCOB dYepe3
o0mmme «3JeMeHTapHbIe)» CTaIUU XUMHUYECKUX PEaKIuil ¢
YCTaHOBIICHHEM HOBOTO THTIA MeXaHu3Ma
B3aHMOJICHCTBHS, o0amaromero TIOBBIIIICHHBIM
XAMHYCCKUM MOTEHIIMATIOM, PAaBHBIM CYMME XHMHUYECKHUX
MOTEHIIMAJIOB compsraromuxcst peakuuid. [To Muenuto [4],
OCHOBY Takoro IIpoIecca ClaraeT CHHXPOHH3ALHUS
JIOKJIBHBIX KOJICOAHUH KOHIEHTpPAIlMH B CTAI[MOHAPHBIX
COCTOSIHUSIX, IUI KOTOPBIX H30BITOYHOE IPOM3BOJICTBO
SHTPOIIMM PABHO HYJIO, YTO ONpeAeNseT Haludne
«KOHCTAHTBI  COIPSDKEHHSI (Di/IZ, rie D -
ko3 dunueHTsl AU HY3UH KOMIIOHEHTOB PEaKIIMOHHON
cuctemsl; | — xapakrepucTuieckuii pasmep cuctemsi). 1o
CyTH, B CTAallHOHAPHOM COCTOSIHUM OPTaHU3yeTCs
KOTePCHTHOCTh  IIOBEJICHWS OTPOMHOTO  KOJHMYECTBa
HAaHOPa3MEPHBIX YacTHIl (TPYHNIHPOBOK aTOMOB, HOHOB)
BEIIECTB PCAKIIMOHHON CHCTEMBI, TaK KaK MpPOTEKaHHE
K0} U3 CONPATAIONINXCS PEaKIUi TePMOIMHAMUICCKU
PaBHOBEPOSITHO M WX CKOPOCTH B3aUMOCOTIJIACOBAHBI.
Ilepexon peakLMOHHOW CHCTEMBI B  CTAallMOHAPHOE
COCTOSTHME TPOUCXOJHUT CKAauKOOOpa3HO M  SIBISETCS
«pa3syMHBIM» OTKJIMKOM Ha BO3PACTAIONIyI0 BHEIIHIONO
SHEPreTUUECKYI0 Harpy3Ky (BHELIHMM ITOTOKOM BeIIeCTBa
JUI CHEKAIoIIUXCA KePaMHUYECKUX MaTepHanoB MOXHO
npeHebpeus). OOYCIOBICHO 3TO TEM, YTO BO3POCIIHA
XUMUYECKHI MOTEHIHAN HOBOT'O MeXaHU3Ma
B3aMMOJEHCTBUSA OTHANAET CUCTEMY OT PaBHOBECHOIO
COCTOSIHASL M OpU  JajbHEHIIeM  IMOBBIIIEHUU
WHTEHCUBHOCTH  TEIUIOBOIO  MOTOKAa  ONpenenser
B3aUMO/ICHCTBUE B HAIIPaBJICHUH 00pa30BaHMs NPOYKTOB
peaxImH, criocoOHBIX 0oJiee F3PPEKTUBHO AUCCUITPOBATH
SHEPTHIO, B YACTHOCTH, 32 CUET 00pa30BaHMs COCTUHECHUI
¢ OoJiee BBICOKOI TemrepaTypoid masiaeHus. KommaecTBo
KOMIIOHEHTOB ~ PEaKIMOHHOH  CHCTEeMBI W  YHCIO
WHAWBHIYANbHBIX XHUMHYECKUX COCIUHEHHH B HEW,

OTIPEJICIIAIOT Pa3HOOOpa3re BO3ZMOXKHBIX B3aHMMOCHCTBHIMA
W TpU Ja’bHEHIIEM TMOBBIIIEHNH HWHTCHCHBHOCTH
TEIUTOBOH Harpy3Kd MOJXKET HaOIrOmaThCS
MOCTICIOBATENbHAS CEPHS  CONPSDKCHUH, OTHAIISIOIINX
MOMEHT OKOHYATEJILHOTO IUIaBlIeHHs Mmarepuana. CMmeHa
CTalMOHAPHBIX COCTOSIHUI B TaKOM Clly4ae oOecreuynBacT
KosieOaTeNnbHBI TpolecC, B KOTOPOM IEPUOJMYECKU
M3MEHSIOTCS KOMOWHAIIMM COCYNIECTBYIOIMX (a3 M ux
KoHUeHTpauy. [1oJo0HBIe XMMUUECKHE B3aUMOJICUCTBHS
Ha3bIBAIOT CaMOOPTaHU3YIOUIMMHUCS, OCHHUINPYIOLIUMHU,
ABTOKATAIUTHYECKUMH, C AI(PQPEKTHBHON  0OpaTHOM
ces3pr0 w1 [1, 4, 10-12]. B cnekaromuxcs
KepaMHIEeCKUX MaTepHanax KojieOaHUS He MOTYT OBITh
HE3aTYXaolIMH, Tak Kak  MacCOOOMEHHOM  C
OKpY’Kalomen cpemoil (hakTHIeCKH MOKHO IpeHeOpeys, a
KOJIMYECTBO KOMITOHEHTOB M XHMHYECKHAX COCAWHCHHHA B
cocTaBax MaTepHajIoB OIPaHIMYCHO.

[lonumanuo cyTH camoopraHu3anuu  (U3UKO-
XUMHYecKnX mporeccoB [3, 4, 7, 10] mpemmecTtBoBaNM
UCCJIEIOBaHUS IKOJIOTHUECKHX CUCTEM M MaTeMaTH4YecKoe
MOJICIMPOBAHUE  BO3MOXXHBIX  B3aUMOJACHCTBUN B
ouoreno3ax [13-15]. EauwHCTBO  MaTeMaTHYECKUX
MoJieNield, ONMCBHIBAIOIIUX MEXaHU3Mbl  XUMHYECKHX
peakiMii M B3aUMOJEHCTBHH Mexay OHOIOTHMYECKUMU
IpYNIMPOBKaMH B OHMOIEHO3aX, OBIJIO OCO3HAHO IO3XKeE,
MOCJIE CTAQHOBJICHHS XHMHYECKOH TEPMOIUHAMHUKH U
kunetukn [3-5, 10]. MaremaTuyeckue MoAenH B
9KOJOTUM ONEPUPYIOT (AKTHYECKH YETHIPbMS THIIAMH
B3aUMOJICHICTBUIT MeXy IByMs TrpynnupoBkamu [15],
KOTOpBIE ~ MOXXHO  HAarJIIHO  acCOIMUPOBATH  C
TEPMOJAWHAMHUKOH  TIPOTEKaHUS JBYX peaknuid B
XUMHUYECKo# cucteme (puc. 1):

1. «XWIIHWUK — JXepTBa», TNe OJHA TPYHIHPOBKA
pa3BUBaeTCA 3a CYET OPYrod W YyrHETaeT ee
pa3BUTHE;

2. «KOHKypeHIHMs», TAae o00e  TpYHIUPOBKH
pa3BHBAIOTCS 3a CYET MOTPEOJICHHUsI OJHOIO
pecypca;

3. «cumMOuo3y, rie obe IPYIIHPOBKU
Pa3BHBAIOTCS, CTUMYJIUPYS APYT APYra;

4. «KOMMEHCAlM3M», TA€ OJHAa W3 TPYIITUPOBOK
pa3BuBacTCI HE OKa3blBass BIMSHUS  Ha
CTaOMIIbHOE CYIIECTBOBAHUE JIPYTOM.

IMokasarenpbHO, YTO BCE BO3MOXHEBIE IPOCTHIE
KOMOWHAIIMA JBYX XHMHYECKMX PEAKIMH IOJHOCTHIO
HCYEPIBIBAIOTCS BapHaHTAMH SKOJIOTHYECKUX
Baumogeiicteut 1 — 4 (puc. 1). OtobpaxeHue
3apucumocteii AG = f(T) mis peakumit na puc. 1
OTpe3KaMHd  MPSMBIX  BIOJHE  JOMYCTHMO  JUIs

TBep10(a3HBIX KEPaMUUECKUX MPOLECCOB, T.K. MOJ00HBIE
3aBUCHUMOCTH, KaK TIPaBHJIO, HUMEIOT HE3HAYHTEIbHYIO
KPUBU3HY B TEXHOJOTHYECKH 3HAYMMOM HWHTEpBaje
temriepatyp [3]. U3 puc. 1 Takxke ciemyer, 4TO TOJIBKO
BapuaHT | MOXeT 00eCIeYUTh COMPSIKEHHE MPOIECCOB B
€IMHbIII  MEXaHM3M  B3aMMOJIEUCTBUS B  KAaKOM-TO
KPUTUYECKOM MOMEHTE BPEMEHH WIIM TEMIIEPATYPHIL.
KunHernka moJoOHBIX HMPOLECCOB KaK B 3KOJIOTHH,
TaK U B (PU3UYECKOW XMMHUU OIMHICHIBACTCS HEITUHEHHBIMU
mudepeHIraIbHEIMEA YPaBHESHISIMH, B KOTOPBIX HMEETCS
ciaraemMoe, oTBevaromiee 3a 3((EKT «BHYTpPEHHETO
OTpaBJICHUS» WU HMHTHOUPOBAHHUA U KOTOPBIC IIPU
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rpadMUeCKuX MOCTPOCHUAX OTOOPaKAIOTCS S-00pa3sHBIMU
KPUBBIMH ¢ TOYKOW nepernda [3-5, 15].

+AG / Temneparypa,
BpEMS
0
1
2
-AG

Puc. 1 — TepMOI[I/IHaMI/I'-IeCKI/Ie BAapUAHTHI IPOTEKaHUA IBYX
peaKL{I/Iﬁ B XMMHUYECKON CUCTEME U UX B3aUMOCBS3h
C TUIIaMH B3aPIMOI[eﬁCTBPIﬁ B OKOJIOTHYECKHUX CUCTEMax

Kunernka momoOHBIX MPOIIECCOB Kak B JKOJOTHUH,
TaK ¥ B (PM3MYECKOW XUMHHU OIKCHIBAETCS HEIMHEHHBIMU
muddepeHnanbHBIME ypaBHEHUSIMH, B KOTOPBIX HMEETCS
ciaraemoe, oTBedaromee 3a 3(dexkT «BHyTpeHHETO
OTpaBIEHUS» WIN WHIUOMPOBaHUS W KOTOpPBIE TIpH
rpadU9ecKuX MOCTPOCHUSAX OTOOpaKarOTCS S-00pa3HBIMU
KpUBBIMH ¢ TO4koM mepernba [3-5, 15]. IlomoOHble
KpHBBIE Ha3bIBAIOTCS JIOTUCTUYECKHMMH M MX HaJIW4HE B
MaTeMaTHYeCKUX MOJAENAX II0JIaraloT  HMHAWKATOPOM
camMoopranmsyromuxcs mporeccoB [15]. B mpupoxe
M3BECTHO MHOXXECTBO IIPOLECCOB, KOTJA XHUIHHK U
KEpTBa B KPUTUUECKUE MOMEHTBI HE CICAYIOT THIIHYHOMY
MEXaHHU3MY MOBEJCHUSI 1 OOBEIUHSIOT CBOM YCHIIHS LIS

IIPOTUBOAEUCTBUS BHEITHUM (hakTopam, 4TO
obecrieuymBaeT WM JaNBHEWIIYIO IKH3HECIIOCOOHOCTE.
TepmoauHamuueckas WHTEPIPETALHASL MOJ0OHBIX

MpoHecCcoB B IMPHUIOKCHUN K XUMHUYCCKHUM pPEAKIUAM B
CIICKAONIUXCA MaTepHraiaX NpeACTaBJICHA Ha pHUC. 2.

Ha puc. 2 IMOKa3aHO, YTO COIIPSIKCHUC SBJSCTCA
CKa‘IKOO6pa3HHM npoueccoMm, O6’LC,Z[I/IH$IIOIIII/IM

MEXaHM3MBI PEakuii a, 0 U UMEIONUM 0o0Jiee BBICOKYIO
TEPMOJMHAMUYECKYIO  BEPOSITHOCTh  Pa3BUTHS  W3-3a
cymMmHpoBaHusi 3HaueHHMH AG o00eux peakiud, 4TO
yHanseT pPEeaklHOHHYI0 CHCTEMY B HEPaBHOBECHYIO
obmacte  (yKa3aHO  CTpeNKaMH), TA€  BO3MOXKHO
YCTAQHOBJICHHE  HOBBIX  CTAlMOHAPHBIX  COCTOSHHU.
VIMeHHO comnpshKeHHE XHMUYECKMX pPEaKIHUi JIeKHUT B
OCHOBe, Tak Ha3eiBaeMoro [4, 8-10], cmHepreTmyeckoro
a(dekra, a CHHEpreTHKa CTaja MEKAUCIUIUIMHAPHBIM
Hay4HBIM HaIpaBJICHUEM, H3yYaroUM
CaMOOPTaHU3YIOIINECS CUCTEMBI Pa3IUnIHON pupos! [8].

+AG
Ty T

-AG

Puc. 2 — Conpsxenne npu T, peakuuii a, 6 1 00beIMHEHHE HX
MEXaHHU3MOB, OIPEEIISIOIUX HOBBII MEXaHU3M
B3aUMOJICHCTBUS, OTAAISIONINI CUCTEMY OT HACTYIUICHUS
pasHoBecus (AG = 0)

Meroayka TPOTHO3MPOBAHMS W
JIICCUTIATUBHBIX CTPYKTYP.

Hanbomee mpuemieMblM Al  TEXHOJIOTHYECKOH
NPakTHKA  METOJIOM  HPOTHO3UPOBAHMS  TEMIIEpaTyp
CONpsDKEHMS  TBepHO(hasHBIX  peakuumil  sBiseTcs
aHATUTHYeCKast 3aI1Ch BCEX KOMOHMHAIHH
B3aUMOJEHCTBUS COEIMHEHUN B TpeX WM YEThIPEX
KOMITOHEHTHBIX cucreMax c MOCTIEYIOLTIM
TEPMOAMHAMMYECKHIM  pPacdeToM ¥  IIOCTPOCHHEM
rpadpuyeckux 3aBucumocteit AG = f(T). Ilpu stom
CIIe/lyeT YYMTBIBaTh, YTO HE BCSKas TOYKA IepeceueHHs
3apucumocteil AG = f(T) mis oTHenbHBIX peakiuii
OTBEYaeT MUX CONPSHKEHUIO B  HOBBI  MEXaHH3M
B3aumoyieiicTBUsl. OTIMYHUTENbHbIE MPU3HAKK MHUMBIX
CTalMOHAPHBIX compspkeHud omucanbl [3]. Ha npumepax
MmarepuanoB B cucremax Al,Os; — SiO,, ZrO, — Al,O3 —
SiOZ, MgO — A|203 — SiOZ, BaO — A|203 — S|02 " Apyrux
[16-22] ycraHOBICHBI  OTJIHYUTEIBHBIC  XaPAKTEPHI
CHEUEHHON KepaMUKU C AUCCUIIATUBHOM CTPyKTypoil. B
YaCTHOCTH, CIICYCHHBIE TIPH TEMIIepaTypax CONpsDKEHUS U
PE3KO  OXJAXJCHHBIC AJIOMOCHIMKATHBIE —MaTepHabl
UMEIOT  XapaKTepHYI0 MHKpPOCTPYKTYpY, B OCHOBE
KOTOpOH HaHOpa3MEpHBIE CPOCTKH C ONpe/eNICHHON
ynopsaoueHHOCThI0. [lomo00HYI0 CTPYKTYpy HAa3BIBAIOT
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