OT3bIB
oGuaNIbHOro ONMOHEHTA Muixaitnosa Muxanina Muxaiiosiia Ha
JccepTanuonHyio padory Anvcuroit Maru HukonaeBHbl «3aKOHOMEPHOCTH
GopMEpoBaHuUsI CTPYKTYPB] 1 CBOIMCTB KepaMuyuecKoro Marepualla
Ha OCHOBE IPUPOHBIX ATIOMOCUITHKATOBY, IIpeNCTaBIEeHHYI0 Ha COMCKAHNe
yUEHOM CTENeHN KaHIuaTa TeXHIHECKIX HAYK I10 CIIEIHaIbHOCTH
05.16.09 MaTtepuaioBeICHHE (MALIMHOCTPOCHNE).

B rociemHee BpeMs, HECMOTps Ha YBeJMUeHHE  JOIH KepaMHUKH U3
CHHTETHUECKOTO ChIphs, Bee OONBIINF HHTEPEC NpOSBISETCA K TPaIUIHOHHAIM
KepaMHUYECKUM MaTepuajaM, HojydacMbiM 13 TIIMHACTOro Chipbsi. OCOOEHHOCTHIO
COBPEMEeHHO} OTeUeCTBeHHOH Ga3bl KePaAMHUYECKOrO ChIPhs SIBJIACTCA JCTOILIEHUE
oBuIMX 3aMacoB BHICOKOKAYCCTBEHHBIX IJTHH. B cBs3u ¢ 3THM 33/lada paclivpeHis
obnacTeil MCIIONB30BAHUA MECTHOrO  [PUPONHOIO CHJIMKATHOTO ChIPbS- U
TexXHOreHHBIX OTXOJIOB B IPOM3BOACTBE KCPAMHHUECKUX MaTepUasloB pPasIUYHOrOo
HasHaueHus MprodpeTaeT 0cobyIo aKTYaTbHOCTD.

PaGota AnucuHoi W.H. BKIIroYaeT BBEACHHUC, 5 rnag, 3aKIIOUeHne, CIUCOoK
nureparypbl 43 151 MCTOYHHKA, IPUIIOKEHHE; H3II0KEHa HA 152 crpanuiax,
conepxut 54 pucyHKa K 24 ta6munsl. [To opopMIEHHIO, COUEPKAHMIO paboThi #
CTHIIO M3IIOMKEeHNsl 3aMeHaHud HET.

Bo BBejeHMM Jaercs 0O0OCHOBaHME AaKTyalbHOCTH BLIOpAHHOH TEMbI
HCClTeIOBaHMs, MOKa3aHa CTeneHb e€ pa3paBoOTaHHOCTH, ONpE/IENeHbl [EIE 1.
3ajaull MCCIeIoBaHuil, cQOpMyIHpOBaHbl HAyHA HOBW3HA ¥ [EHHOCTH PaboTHI,
nokazaHa e¢ IIpaKTHYecKas 3HAYMMOCTb, OIMCAHDI METOIbl HCCHAeAOBAHNSA,
cpOpMYIUPOBAHBL [IOTOKEHHS, BRIHOCHMBIC Ha 3aU[UTY, pelcTaBjieHa CTPYKTypa
JMcCepTaLvH.

" B mHepsoil TIaBe npuBesieH 0030p IUTEPATYPHBIX TaHHBIX no npodremMaruke
JCCEPTAIIHOHHON  paboThL. OcoGoe BHUMAHME YAENEHO CTPYKTYpHRIM M
KPUCTATTTOXUMHAIECKUM 0cOBEHHOCTSM IIIMHACTOTO MAHEPAIA MOHTMOPHILIOHATE,
B3aMMOJIENCTBHIO TIIMHUCTBIX CHCTEM  C BONOM M MeXaHu3MmaMm CreKaHud,
[OCKONBKY ~ BCe  (DYHKIMOHAIBHBIC cpoiicTBa  u3denudil M3 KEpamMMKH
3aK/1a/biBaloOTCs IpH GOPMUPOBAHNY KepaMUUecKOH Macchl M €€ rocIe/yolen
TepMHUYecKoil 0OpabOTKH. Kpome Toro, 0GO3HAYEHA npobiema TIOBBIIICHHS
MPOYHOCTH U pa3pabOTKH CIIOCOBOB  W3YUCHWS  XPYIKOTO  PaspyLIeHHA
KPEMHE3eMUCTON KEPaMUKH.

Bo BTOpOi IJ4Be MOCTaBICHbI 3a1a1H uccnepopanys. Onucan 00BEKT
viccenopanus. OGOCHOBAHO TPHMCHEHME KOMILIEKCA METOIOB JUCIEPCHOHHOTO
aHanusa (CHTOBbIH, anexTpodoToce IMMEHTANH, peHTreHO(bﬂyopecueHTHblﬁ,
dpaxTanbHOH pa3MEPHOCTH) TIPUPOJHOW IavHbL. B Ka4yecTse OCHOBHBIX METOIOB
CTPYKTYPHBIX jicclieIoBaHii aBTOP WCHOJB30BAN pentreHo(a3oBplil aHAN3 U
ONITHUECKYIO MAKPOCKOIIHIO B COYETaHHH CO CTATACTHIeCKIME H3Meperuam. Js
OLEHKH MEXaHUYECKUX CBOHCTB Marepualos [pAMeHEHB! MCTIBITAHNSA Ha CHATUS
[IpH PA3TUUHBIX CKOPOCTAX OJHOOCHOTO parpyxkeHus. [B HCCI@AQRaHML BIVIIA

i
TBHHOQ)HBH‘{ECKHX IIpoUeccos HAa CBOMCTBA I‘GTGPOI‘GHH{:IX GI/ICEGP&_ BH%{/ICbg
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vhpekc_OX. 16 j




DKCHEPMMCHTAILHBIE M pPACYETHHIE METOJBl OMNpEeNENeHNsl TEeIIOEMKOCTH |
TETUIONPOBOHOCTY. TakuM 00pa3oM, METOIBI ONPEACICHUS COCTABA U CTPYKTYPHI
- JONOJHEHbl METOAAMH HCCIIe0BaHUSL CBOMCTB, UTO TIO3BOJIMIIO B paboTe MOMYUUTh
HaJIe)KHBIE U TOCTOBEPHEIC PE3YJIbTATEL '
Tperbd ImMaBa  TOCBAILEGHA aHAIU3Y XHMHYECKOTO, MHHEPAJIOTHYECKOI0 H-
JUCIIEPCHOHHOIO COCTaBA MCCIELYyeMOM runHbl. lIpH HCciaegoBaHHM KUHETHKH
CYLUKH U IPOLECCOB O0XKHra IOKAa3aHbl Me30 - H MHKPOCTPYKTYPHBIE pa3ziuyuus
¢paxkimit. Merogom onpeneneHMs yAeTBHOH TEIUIOGMKOCTH TBEpHO(a3Hoi
KOMIIOHEHTB!I KEepaMHYeCKOM Macchl ONpeleNeHO BIHSHHE KHCIOTHOCTH BOIBI
3aTBOPEHUS pH Ha UHTCHCUBHOCTD €€ B3aUMOACHCTBUS C INTUHUCTBIMY YACTHLIAMH.

B  dyeTBepToH riaBe HpUBEJIEHBl pe3yJIbTaThl  HKCIEPHMEHTAIBHLIX
MCCHEOBAaHMH KMHETHKH CHEKAHUA U (hazOBBIX NPEBpaIleHHil B KpeMHE3eMHCTOM
KepaMuKe. McclleZioBaH XapaKTep BJUSHUS BHEUIHHX (Temneparypa o0xura) u
BHYTPEHHUX (HMCHEPCHOCTH, KHCJIOTHOCTh BOABI 3aTBOPEHHSA) YHPABISIOLIUX
napaMeTpoR Ha (opMHpOBaHUE CTPYKTYPH M MEXaHWUECKHe CBOMCTBA 00pa3LOB.
 YCTaHOBIEHO, YTO UHTEPBAN CIEKAHHUS [NIHHBL BRIPOKJEH B TOUKY (950 0C) H3-3a
BBICOKOI'O COJEPKaHHMA COSIMHEHUN Jenes3a. ITO BBIPAXKaeTCs B DBTEKTHUYCCKOM
XapaKkTepe ILIABIEHHSA COCTABISFOUIAX T[NHMHY KOMIIOHEGHTOB M UCKIIOYAeT
BO3MOXHOCTB YIIPABNSHHS NPOLECCAMH CTPYKTYPOOOpa3oBaHHusl.

B naToM pasjiesie ucciie1oBaHbl TCIUIOPU3MIecKHe CBONCTBA KEPaMUYECKOH
MacChl pa3HOH AUCIIEPCHOCTH, MOTUGUUIIMPOBAHHON JacTHLAMK KapOuaa KpeMHHS.
IToka3zano, 4TO MOAMGMIUMPOBAHUE, TIOHHKEHUE KUCIOTHOCTH BOJBI 3aTBOPEHMUS
‘M ONTUMH3ALHA TEMIIEPATYPHOr0 PEKKMa CIIEKAHUA CIIOCOOCTBYIOT 3aMe/UIEHHIO
$azoBEIX  TIpeBpareHuii, (GOPMHPOBAHMIO CTPYKTYPHOH OJHOPOIHOCTH H
MOBBIIICHUIO MEXaHM4YeCKOH MPOYHOCTH KOMIIO3HLHMOHHOIO KEepamMH4ecKOro
Marepuana. PaccMoTpeHBl  BO3MOKHOCTH — NPAKTUYeCKOro  IPUMEHCHHUA
pa3pabOTaHHOrO MaTepuana B KAauyeCTBE KepPaMHUYECKHX ODJIEMCHTOB JMTeHHOH
OCHACTKH Y NPOMBITIUICHHON TENIOU30IAIIHH.

JaKIio4eHUe  COJEPXKUT  OCHOBHBIE  pE3yJhTaThbl W BBIBOALL,
" OATBEPKIAIOLIME BHITIOJIHEHHE TOCTABIEHHON HEeIH M 3a/1a4 UCCIE 0BaHM .

ABTOopedepar auccepTrallyd IOTHOCTBIO COOTBETCTBYET €€ COJAepiKaHHIo,
OTpak,aeT aKTyallbHOCTh palbOTHI, €€ ek H 3aJa4d, Hay4YHYI HOBH3HY,
NPaKTUHECKYIO 3HAYMMOCTh, OOOCHOBAHHOCTE M JIOCTOBCPHOCTH HAY4YHBIX
MIOJIOKEHUH, PE3YNBTATOB H BEIBOJOB.

Hy6nukanps OCHOBHBIX PE3YNBTATOR AUCCEPTANUH B HAYYHOH HevaTu

Pesynbrarsl  wccrnenoBaHWsA, — OpeACTaBIEHHOT0 B JHCCEPTAIllH,
onybnukoBapl B 21 pabote, B TOM uHciae 8 B IKypHalax M3 MCPCUHS
PEIEH3UPYEMBIX M31aHuH, peKoMeHnoBanHEIX BAK.

K OCHOBHEIM HOBBIM HAYYHBIM Pe3ylbTaTaM paboThl MOKHO OTHECTH:

- WCCAeNOBAUE MPOIECcOB (DOPMHUPOBAHUA CTPYKTYPBI W (pa30BBIX COCTABOB Ha
pa3IMYHBIX  CTagWsgx CleKaHWs KepaMHUKH, II0Iy4YaeMOH M3 [pHPOTHOM
MOHTMOPW/UIOHUT COAEpXKAIleH [VIMHBI, W KOMIIO3HHHOHHOI'0 KEepaMHYCCKOro
MaTepualia Ha €€ OCHOBE; '



- OlpefelleHHE ONTUMAallbHON KHMCIOTHOCTH BOABI 3aTBOPEHHS KepaMUYeCKOH

Maccel, cnocoﬁcTByIOLueH 3aMEUICHUIO [IPOLECCOB (DAa30BBIX IPEBpALLEHUN U

TOBBILEHUIO CTEIIEHH OJHOPOAHOCTH CTPYKTYPBI B MaTepHale;

- HM3y4YeHHE BIUNHUS TOHKOIWCIIEPCHBIX HACTHIl KapOujaa erMHHH SiC na

TIPOLECCh] CIIeKaHUs 00pa3UoB KOMIIO3UTHOTO MaTepHaa;

- YCTAHOBIEHHE ONTHMATBHBIX CTPYKTYPHBIX TapaMeTpoB U pe}KHMOB CTIeKaKys,

00ecIIeYHBAIONINX TIOTYYCHUME KOMIO3HTHOTO KepaMHuYecKoro MaTepHalia Ha

OCHOBE MOHTMOPHUJUIOHUT COUEPKALIEH TITHHBI ¢ MpoYHOCTEO oT 40 10 50 Mlla;

- OlIpefiefieHEe B3aMMOCBA3H MEXKIY MAKCHMANLHON MPOYHOCTHIO IMOIYyHYEHHOrO

MaTepualla ¥ COJICPKaHMeM B HEM CHUIUIMMaHMTa B Koiauuectse oT 40 no 50%.
3HaYUMOCTD PabOTHI I HAYKH.

Bricoxas HayuHas 3H@YUMOCTH AWUCCEPTALMOHHON padoTel I Pa3BUTHS
GH3HyUeckoro MaTepHalOBeIeHHS OIpeAeiseTcs TeM, 4YTO YCTaHOBIEHBI
0coOeHHOCTH (QOPMUPOBAHHS CTPYKTYPhI KEPaMHUYECKOIo MaTepuala Ha OCHOBE
TIPUPOJHBIX AFOMOCHJIHKATOB, 3HAHHE KOTOPBIX MOKET OBITh IPHMMEHEHO K
HIMPOKOMY KJIACCy H3BECTHBIX M IIPOEKTHPYEMBIX KOMITO3UIMOHHBIX MATCPHAIIOB
Ha OCHOBC MOHTMOPM/UIOHMT COJCPXKAIIUX [IHH ¢ LEIblo  3P(EKTHBHOIO
yNpasJIeHHs UX QYHKIUOHAIBEHBIMA CBORCTBAMH.

IIpakTH4yecKoe MCIIONbL30BAHME TONYYEHHBIX Pe3yJbTATOB  MO3BOJHUT
co3ZaBaTh KepaMudeckuH Marepuanl (YHKIMOHAIBHOIO  Ha3HAYEHHs ¢
JOCTaTOYHON NPOYHOCTHIO. lcronp30BaHWe NMPHPOAHBIX [NHH H TEXHOIEHHOIO
© CBIPLS CHA3MT CEOECTOMMOCTE U YITPOCTUT TEXHOJIOTHEO TIOJIYYEHUS U3IENMH.

(OB0CHOBAHHOCTD H JOCTOBEPHOCTh OCHOBHBIX MOJI0KEHMM, BEIHOCHUMBIX Ha
3alIMTY, PE3yIBTaTOB U BEIBOJIOB, C(HOPMYJIMPOBAHHBIX B IUCCEPTALMU ‘

JamumaeMbie MOJNOKEHHS M BBIBOJABl JHMCCEPTAllMM  BBITEKAIOT W3
MOJly4eHHOro B paboTe HKCIEpPUMEHTANLHOrO MaTepuana. OHH  0DOCHOBaHBI
KOPPEeKTHOCTBIO ITOCTAHOBKH LIG/IH M 3aj7ad HCCIEZOBaHMS [0 aKTyalbHOH Teme.
Bee pesynpTarhl, NpencTaBlcHHBIE B JHUCCEPTallUH, IOJYHYEHBI € TOMOIIBIO
KOMIUIEKCA  COBPEMEHHBIX METOAOB U METOAHMK  DKCIEPHMEHTAIBHBIX
yuccaegoBanui. MeToasl HCCIECIOBAaHUS CTPYKTYPBI H CBOHCTB JAOHONHSIOT APYT
Apyra, obecmeuuBas — JIOCTOBEPHOCTE M 00OCHOBAHHOCTH  IOJIYYCHHBIX
PE3yJIBTATOB. Pesynmprarel paboOThHI  JOKIAABIBAIUCE M OOCYXJAldMCh Ha
BCEPOCCHHCKUX 1 MEKTYHAPOAHBIX KOHMEPEHIHSX.

3ameuaHus 1o JUCCEPTAIMOHHON paboTe:

1.Ipu TOBBIINIEHUH TeMOEPaTyphbl oOKUra or 700 mo 900°C, pasmep
qactul, Qpakuyp A yeemmauBaetcs oT 210 ygo 300 mxm, T.e. moury B 1,5 pa3za.
OOnapyxeH wWHTepecHbId »(PQPeKT, OTHAKO OTCYTCTBYET OOBSCHEHHE .

OPOMCXONSIINX TPU 3TOM Ha TIOBEPXHOCTH  3€peH M IpaHyll (QHU3HYECKHX
IPOLECCOB M IPOTEKAONINX XUMHYCSCKHMX peakldi, CBI3aHHBIX ¢ fecopbumeiit OH
- TPYII M OPYIHX Ta30B ¢ 00pa3oBaHNEM HEHACBHIICHHBIX cBA3cH. He MpuBe/ienb
3HAYEHMs] JHEPTUH pa3pblBa TAaKMX [A30B € HOBEPXHOCTHIO. s monumanus
9THX IPOLECCOB NOJC3HEIMU MOTIIH OBI OBITH CIIEKTPHI ﬂnq)d)y?,ﬂoro OTpaskeHHs U
ciekTps! noriowenus B OmkHelt MK u B MK obnacTax.

2.VaenpHas TIOBEPXHOCTH SBISETCS O/IHOM U3 BaXXHEHIUMX XapaKTePUCTHUK
[OPOIIKOB, OHa ONpE/eNseT pa3Mep IUIoMagd B CAMHMIE MACChl BEILUCCTBA,

-
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BKJIOYas U IUoWaas 1mop. B pabdoTe MHOrOKpaTHO paccMaTpuBaeTcsl 3Ta
XapaKkTEpUCTHKa, HO HE IMpUBEeIeHAa MeTOJAuWKa e€ W3MepeHHUs, He YKa3aHbl
abCONMIOTHBIE €8 3HAUeHHs, TOMEKO OTHOCHTENBHEIE, eIMHNIA H3MEPEHNH JaHa B
MKM ~| BMECTO ODIIECTPUHATON ¢AMHHIIbI M2/T.

3. Ilpu m3ydeHHH cocTaBa MHOTOKOMIIOHEHTHBIX MAaTEPHAJIOB B HAYYHBIX
NyONMUKalUAX, KaK TMPaBHIIO, IPUBOJLTCS  PEHTICHOIPAMMBI, SIBJISIOIIHAECS
IEPBOUCTOYHUKOM M IO3BOJISIOIIHE MIPOBOAUTE CTPYKTYPHBIN U (ha30BbIA aHAN3.
B nuccepranyu OHM OTCYTCTBYIOT, 32 MCKIIOYEHHEM OJHOH (puc 33), B KOTOPOH
[I04YeMY-TO €AUHULIEH U3MEPEHHS SIBIISIETCS *AJIMHA BOJIHEL.

4. AHanmoruvHas CUTyalus U CO CHEKTPAMH NOTJIOUIEHHUS TAKOIO CIOKHOIO
II0 COCTaBy MaTepuaia, BKIIOYAlOLIer0 OKCHUIHBIE COeIUHEHUS C  Pa3dudyHOi
ITHPUHON 3alPEIeHHON 30HbI M KpaeM OCHOBHOI'O NOTJIOIICHHA. Takue CIeKTpsl
IPEJCTaBISIOT HAy4YHBId U MpPaAKTUYECKUH HHTEepec, HO B JUCCEPTALUd HE
NPUBEJICHBI.

5. duccepranusl XOpOWIO HW3IIOXKEHa, JErKo BOCIPHHHMAETCS, HO B Hel
MMEIOTCS HEe TOYHOCTH B BBIPAKEHUSIX, OIIMOKHM HA PUCYHKAX U B MOJIMUCAX K’
HuM. Hanpumep:  “Kanumspsl w1 TpellMHbl JOJIDKHBI 3allONHATHCS BOAOHW B
COOTBETCTBUU ¢ (opmynoil JKropeHa”; ® OTCYTCTRYIOT OOO3HAUCHMSI Ha OCHX
pucyHka 47; e mepemytana nyMepanust Tabmuir 1.9 (ctp. 79) u 10 (c1p.82).

VYkazaHHble 3aMEYaHHs] HE CHMKAIOT HAYYHOU M NPaKTUUYECKON ILEHHOCTH
IUCCepTAlMOHHON paboThI, BEIITOTHEHHOW Ha BEICOKOM YPOBHE '

Cuuraro, yro  Jucceprauus Anucunoi  Muru  HukonaeBHBI
«3akOHOMEpHOCTH (HOPMHUPOBAHUS CTPYKTYPhl M CBOMCTB KEpamMU4eCKOIo
MaTepuala Ha OCHOBE IIPHUPOJHBIX aIIOMOCHINKATOBY TIpelcTaBiseT coboii
3aKOHYEHHYI0 HAy4YHO-KBATU(PHUKAIMOHHYIO pabOTy, KOTOpas BHOCUT BKIaJl B
pa3BHUTHE MaTepualioBeIeHHs, 3aKJTFOYarO AN CS B yCTaHOBJICHUH
3aKOHOMepHOCTeH (POPMUPOBAHUS CTPYKTYPhI U CBOHCTB KEPaAMUYECKHX CHCTEM
Ha OCHOBE IIPUPOJIHBIX AIIOMOCHIIUKATOB.

[To cBouM memsM, 3agadaM, COAEpPXKAHHUIO, OOBEMY BbIIIOJIHEHHBIX
MCCJIEIOBAaHMN ¥ HAyYHOM HOBM3HE JuccepraimoHHas pabota AnwmcuHOM M.H.
coorBeTcTBYeT 1.4 Ilacmopra crnemmaneHocT 05.16.09 MarepuanioBenenue
(MamuHocTpoenue) u coorBeTcTBYeT IL.I1.9 «Ilosokenust 0 NpUCYKIEHHUH YUYEHBIX
CTeNeHeW», NpeabsABISEMBIM K KaHOUJATCKUM JuccepranusMm, a eé aBrop,
Auvcuna WMura HwuxonaeBHa, 3acily’KMBaeT MPUCYKIECHUS YYEHOU CTENeHH
KaHJUJaTa TEXHUYECKUX HayK.

OdunmraneHbIi ONITOHEHT,

JOKTOp PU3NKO-MaTeMaTHUECKUX HayK,
npodeccop Muxaitnor Muxaun Muxaitnosu

g/lé’t et Véu}l 0

nadoparopueil pagualuoOHHOTO |
KOCMHYECKOTO MaTepHaloBeIeH s
OI'BOY BO «ToMmckuit rocy1apeTBeHHBIH
YHHUBEPCHTET CHCTEM YNpaBJIeHHs H |
Fla}moanex TPOHHKHY

ouTOBHIH anpec: 634050, r.Tomck, . 4
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_e-mail: membrana20 [0@mail.ru

\\
¢ e& S
x U ey
; DH’”D“%-A? <



