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(TIpescTapaena HAyuHBIM COMHHAPOM Kadeapbl TOXHOJIOTHH CHIHKATOB)

CreatdToBas KepaMuka OTHOCHTCs K (apdoponoaobHbiM MaTepHaiaM
¢ 30—35% crekaodasnl. Takoe cooTHoLeHHe ¢a3 mosyyaercs, Koraa fnpH co-
CTABJEHHH LIHXTLI K TAJbKy HapsAAy ¢ IJIHHHCTBIMH KOMIIOHEHTaMy 106aBJisi-
ercs1 6—109% cmeunanpibix maasHeil (BaCQOs, CaCO; uau SrCO3) ([1]. Bonb-
INHHCTBO MArHe3HaJbHO-CHIMKATHEIX CHCTeM (KODJAeHDHTOBAs KepaMHKa,
CTEaTHTOBAsE KePaMHKa) XapaKTepH3YIOTCA y3KHM HHTEDBAJIOM CIOEeKaHHs U
HHTepBaJoM crekiuerocsi cocrosiust [2]. Jns cospanus 6osee Garonpusr-
HBIX YCJAOBHEl CneKaHusi CTEATHTOBOH KepaMuku J1o06aBka BaCOj; ssasercs
Ayumeit mo opaBHenHio ¢ CaCO;. Okuch Ka/blHa Ipu 002KHTe KepaMHKH 00-
pasyer GoJiee TIOABHAKHBIH CHJIIHKATHBIA pacIiias, 4TO CyxcaeT uHrepsan 06-
KUTa H3ACJMHH KepaMUKH U CnocOGCTBYeT PpoCTy KPHCTAJIOB METACHMIKATA
marnus. [Tosromy mpu pa3paboTKe ¢TEaTHTOBbIX COCTABOB MAYT HA YaCTHYHYIO
WM TIOIHYIO 3aMEeHY OKHOH KaJlbllusg oKkuchio Oapud [3] (rada. 1). Ho B on-
JdYy JTeLIeBH3HBl H MeHbllUeld J1e@uUuTHOCTH KapOoHAT KajbliMs MPOJOMKaeT
6bITh OIHUM H3 KOMIOHEHTOB CTE€aTHTOBLIX Macc [4].

B nanHoil pafoTe pacCMOTpPEeHO BJHsSHHE KaJbLHs Ha CBOHCTBa Crea-
THUTOBBIX MaTepPHaJOB C HHBIX MO3ULHI, 8 WMEHHO ¢ TOUKH 3DEHHS BJISHUA
ero Ha CTaGHJAbHOCTh KpHCTAmandecKoH ¢as3pl KepaMHKH (MeTacH/IHKaTa
maruusi). [lo MMelOIHMCA B HacTosilllee BpeMsa NaHHbIM [5, 6] Meracuinkar
MAarH{si MOXKeT CYIIeCTBOBATb B HECKOJbKHX TOJHMODP(HBIX MOAHDHKALHIX,
cTabHILHOCTL KOTOPBIX 3aBHCHT OT yca0BHA. HecTabHIBHOCTL OT/1€/16HBIX
PopM MeTacHIHKaTa MAarHHs NPHBOJAHT K BeCbMa HeMKeJaTelbHOMY siBie-
HHIO — CTapeHHI0 CTeaTHTOBBIX Au3JAeKkTpukoB. Haumr mceselosaiis 110Ka-
3401, UTO NPHYMHONA CTAPEHUs KEPAMUKH SBJAAETCH Tepexol IPOoTodopMbl
(npotosncTaTHTa) B KJAHHOMOPMY (KIHHOIHCTATHTA) METACHIHKATA MATHHS
npy TeMiepaTypax xpaHenus u cayxObl w3 enui. Jannblii mpouecc yckops-
eTcs B ‘GoJee Kpynubix kpuctaanax MgSiO; [7].

HUssecrno [8], uto kamuosnctatut MgySisOg] u auoncun CaMg[SiyO¢)
06pasyloT HenpepLIBHLIE Pl MOHOKJIHHHBIX MHHEpaoB ¢ cogepaantem CaO
or 0,0% 10 26,0%. Jlas Toro, 4ToOLI UCCJE10BATh, KAK BIUSIOT HeOOJbIIHE
roauyectBa Ca0 Ha CTPYKTYpy MeTacHAHKaTa MarHHs, o6pasylolerocs npu
CHHTE3€ CTearyBoro MarepHana, TajbK 06XKHrajacs COBMecTHO ¢ n1o6aBKaMHu
CaO npu 1300-1320°. (I1penBapurenbublii 06KHMI TadbKa Ha 3TH TeMmmnepa-
TYDH ABJAAETCA OJIHON U3 TEXHOJOTHUECKHX ONepaluil npu MpousBoOICTBE CTe-
aTuToBOi Kepamuku). Koamuecrso CaO menansocy or 0,1% no 10,0%, npu
3TOM Ol BBOJIMJICSi BOMIBIM pacTBopoM aszorinokucsoii coan Ca(NO;)e B 1ipo-
xagenssblit npu 1000°C ransk, DTHM AGCTHTAJach Npejledbliast HCNepCHOCTD
H PaBHOMEPHOCTb pacipeensenus J06aBoK 1o Bcell Macce martepuana. Tanbk
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Ta6auua l
XHMHUYECKHE COCTaBbi CTEATHTOBBIX MATEPHANOB

[ CoepAKaHHe OKICAOB B BeC %

CreaTuToBLI cvania 0603-
MatepHad SiO»_) ’ MgO Al-_.O-J B:O:; BaO ‘ CaO Pa3AHUHBIX nawee
i npuMecei
K-1 [3] 61,7 30,9 2.5 2,3 0,82 1,25 0,63 I
IT-5 57,7 27,6 175 — 12,35 0,05 0,65 I1
[1-5 ¢ 2% CaO 56,4 27,0 1,75 — 12,3 2,00 0,55 11
CocraB 6e3 BaO 58,3 28.0 4,7 — — 8,30 0,70 1v

NOABEPrasics 0OPABOTRE B H3MCALUCIHION COCTOSMIIN 10 paszMepa WacTHIL
menee 0,5 ma (cuto Ne 0,5).

O6padoTanublil TAKHM 00PASGM TATbK IPCCCOBAICH MPH YAeAbHOM NdB-
ACHIH 0Ko10 900 wefem? B DJOCKIC 00pasibl, nocac 4ero obxuraaca mps
1300--1320° C.

TCaasabiM 06pasom HPOAYKTONM 00AKHIA YICTBIX PAa3HOBHAHOCTEI NPHPOIL-
HbIX TaJbKoB, Halpumep, OHOTCKOrO M ANryHCKOro MeCTOPOXAEHHH, sBJSi-
eTCsl TIPOTO3HCTATHT — CTAOHJAbIAs BbICOKOTeMNepaTypHas MoiHbHKanus
MgSiO; (cm. Tada. 2). Heficreue 106aBOK Ha (Pas3oBbIH COCTAB IPOLYKTOB
06:HMra OHOTCKOIro Tajbka obuapyzusaercs ¢ koanuects 0,5% CaO — na

Ta6auia 2

JlatHbie peMTTeHOBCKOTO ananx3a MOAMGHMKAUMIl MeTacHIMKATa MariHHR
M TPOAYKTOB 08XHra OHOTCKOTO Tajibka npu 1300°C (anom — Cu)

IporosucraTut Hpoaykr 1ipy1vkT obxura [Ip ayKT obxnra [KandoancTaTuT
(3Tanon) Of0MKHra TadAbKa Taabka ¢ 2% CaO Taipka ¢ 5% Ca0 (3Tanon)

! |d{n(A°)| I |d;n(AC) ! |d,=“n(/1°)l / |a!,:n(A°)| ! |dm(A°)

— — — — — — 2,8 3,28 3,5 3,26
4,0 3,21 — — - — — — — —
10,0 3,17 9,5 3,17 7.8 3,17 5.5 3,17 7,0 3,17
— — — — 1,8 2,96 3,7 298 5,0 2,96
4,0 291 10,0 2,89 — — — — — —
— — — — 10,0 2,87 10,0 2,87 10,0 2,86
2,5 2,71 1,5 2,72 1,5 2,71 0,6 2,72 — —
3,5 2,55 2,6 2,60 20 2,52 1.2 2,52 2,5 2,62
2,0 2,46 0.9 2,46 3.1 2,48 1.9 2,46 2,5 2,45
2,0 2,30 1,4 2,30 1,0 2,29 0,6 2,28 1,0 2,33
0,5 2,10 0,5 2,10 0,8 2,10 1,5 2,10 5,0 2,10
5,0 1,97 2,5 1,96 1,5 1,96 0,5 1,97 0,5 1,97
0,5 1,80 1,6 1,80 11 1,78 1,4 1,78 2,0 1,78
2,0 1,71 11 1,71 0,6 1,70 0,6 1,70 0,5 1,68
1,6 1,65 1,1 1,66 — — — — — —
2,0 1,64 1,5 1.63 — — — — 0,5 1,64
1,5 1,64 0,9 1,61 1.2 1,61 2,1 1,61 4,0 1,60
0,5 1,51 0,9 1,52 0,9 1,51 1,6 1,52 3,0 1,62
4,0 1,49 2,1 1,49 1.5 1,49 — — — —
3,0 1,46 1.3 1,45 0,6 1,45 — — 4,6 1,45
— — 0,6 1,36 1.3 1,37 2,2 1,37 3,5 1,36
2,0 1,31 1,3 1,31 — — — — — —

PEHTTEHOTpaMMe NOABJSIOTCA JHNHK KAnHO3HcTaTHTa (Tabu. 3). C po6as-
koit CaO 5% mnpaxruuecxit Becb MgSiOy B npoaykrax o6KHra tajgeka (npu
1300° C) mblerynaer KJABHOIHCTATHTOM, ¢ Pa3MepoM  KDHCTAMNIOB OKOMO
10 mukpoH. [TpoTOIHCTATHT coXpalsieTcst B NPOAYKTax 00KHIra TajbKa MpH
peegend CaO ot 1% 10 3%, CTadUIBHOCTH KOTOPODO 3/18Ch MHOTO HUNKE
(ra6na. 3, 4), uem nocse 06:KHra NPUPOLHOTO TaNbKaA. IDTH JaHHLIE NMO3BOJMH-
AW HAM CHeJAaTh BeChbMa BAIILIC 3aKOUCHHST OTHOCHTEIBHO KaJibliia B CO-
CTABAX CTEATHTOBBLIX Macc.
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Tadbauuwa 3

HHTeHCHBHOCTY MAKCHMYMOM NPOTOIHCTATHTA M KIMHOZHCTATHTA Ha pEHTreHorpammax
NPONYKTOR OGXKHra TajbKa OHOTCKOTo ¢ jaoGaBkamu CaO
(o6xur npu 1300°C) (aGCOMOTHBIE HHTEHCHBHOCTH B MM)

Ko nnuectno — (A7) — mpoTO3NCTATHTA — — KJHHOHCTATHTA (A")
BBEIEHHOTO i n
Ca0 B %
1,97 | 1,49 | 1,31 l 3,28 2,96 ] 2,10 [ 137
0,0 38 39 25 — — — —
0,1 36 45 35 — — 7 —
0,5 38 55 40 — 15 9 6
1,0 40 44 30 — 20 10 6
2,0 25 25 15 20 30 14 12
5,0 10 11 5 28 72 30 42
10,0 — — — 32 80 35 40

TTogapasioulece GOJILUIHHCTBO CTEATHTOBLIX MAaTePHANOB, MMOJYUaCMDIX
B HacToslee BpeMsi, Mo cBoeMy (a3oBOMY COCTABY SABJSAKTCA NPOTOIHCTA-
TUTOBBbIMH. CTekJAOBAAHAS (ha3a KepaMHKH NPensaTCTBYeT NPeBPaLleHHIO TIPO-
ropopubl MgSiO; B xannodbopMy, HO cTaGH/IM3alNs He ABAseTcs nouod [7].

ITpaxTHueckH HecTaGHIbHOCTb TMPOTOIHCTATHTA (CKJAOHHOCTH €ro K npe-
Bp4leHHI0) OOHapYyKMBACTCH NpPH PACTHPAHHH uepenka M3LeTHil MEeTOoL0M
penTrenodasoporo anaansa. Ha pentresonpaMme pacTepTOro B TOHKHH MOPO-
LIOK CTEATHTOBOrO MarepHaja pe3KOo YCHJIHBAIOTCS MaKCHMyMbl DEHTICHOB-
CKHMX OTpaxKeHHH KJHMHOIHCTATHTA:

d—295. d—210; d — 1,37 A u ocnadenaioT MakCHMYMbl OTPaXKeHHH
HPOTOBI{CTHTHTHI

d—197: d—149: d — 1,31 A (ta6a. 4, 1).

Tabauiwa 4

JLaHHble PEHTreHOBCKOro aHalH3a H3jeNHil CTeaTHTOBOH Kepamukd
¢ pasanynbiM coaepmanuem CaO (anop — Ch)

I 11 11
. usfenns kepamuky I1-5 CTeATHTOBLIE M3[EAHs
u3jenaus CTeATHTOBOH KePaMNKH ¢ 2.5% Ca0 BBENCHO B TaAbK ¢ KalbLeBOi
M-5 {oGbrmolt) ¢ o6xurom mpu 1300°C crexaoghas3oii
MOHOJIHT NHpowoeK —60 MK MOHOJHT nopomok—60 Ak MOHOMIT
P Y § PR -7} PR - Pl L P ) §
n n n n n

3,7 4,08 2,0 4,02 4,0 4,05 3,9 4,01 2,5 3,24
1,8 3,32 2,2 3,30 19 3,30 3,0 3,29 4,0 3,17
3,7 3,22 3.4 3,21 — — — — 10,0 2,98
10,0 3,17 10,0 3,16 10,0 3,15 10,0 3,13 6,3 2,88
— — 2,5 2,94 1,9 2,95 3,0 2,94 1,0 2,75
6,0 2,90 — — — - — — 3,5 2,54
— — 4,4 2,86 5,4 2,87 5,6 2,84 7,0 2,49
2,0 272 1.6 2,70 2,5 2,71 2,3 2,70 2,5 2,45
2,9 2,55 3,2 2,53 3,2 2,63 3,3 2,63 1,9 3,25
— — — — 1,9 2,50 2,1 2,50 1,7 2,18
08 2,46 I4 2,45 1,2 2,45 1,8 245 34 2,12
2,2 2,30 2,0 2,20 1,4 2,29 1,4 2,29 2,5 2,03
1,0 2,22 11 2,21 0,7 2,21 0,8 2,20 1,1 1,98
— — 1,1 2,10 0,5 2,09 1,2 2,10 1,0 1,80
3.1 1,96 2,9 1,96 3,4 1,96 3,0 1,96 2,0 1,76
10 1,80 0,7 1,80 0.9 1,80 0,7 1,80 1,0 1,65
1,2 1,70 1,2 1,70 1,3 1,70 0,8 1,70 3,9 1,61
1,0 1,65 0,5 1,65 0,9 1,65 0,9 1,65 2,1 1,49
1,9 1,63 1,9 1,63 1,4 1,63 1,7 1,63 1,3 1,47
2,7 1,49 2,5 1,49 2,5 1,49 2,3 1,49 2,3 1,40
0,4 1,35 1,0 1,36 0,5 1,37 0,8 1,37 0.8 1,37
2,0 1,31 1,8 1,31 1,6 1,31 1,2 1,31 — —
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ITpu Takoil MeTOAMKE HeCac oA 0GHAPYKHBACTCS TOT (akKT, uTo NpH
OJAMHAKOBOM (A30BOM COCTABE HEPA3PYLIEHHBIX H31ENHH H OJMHAKOBOH MHK-
POCTPYKTYpe cTabuabHoCTh npoTosHcraTuta Kepamuka K-1 n (JIK-1) mHoro
HHXe crabuiabRocTH npoTosHcratHTa Kepamuku [1-5. Oranume pauHbix Ma-
TepPHAJNOB 3aKJAIOUAETCH B XHMHYCCKOM cocrtaBe (Taba. 1), B 4acTHOCTH, K-1
conepxnut 1,25% CaO. UrtoGbl y6eUTbCA B NPEANOI0KEHHH, YTO IPHUHHOH
CHHIKeHHS CTa0HJbHOCTH KPHCTAAA0(a3bl CTEaTHTOBLIX MaTepHAJIOR SIBJS-
wrca npumecu CaO, Gblan noayucHbl H3jgenus Kepamuku [I-5, HO TanabK
npeasapuTeabHo o6xuranacs ¢ jaodasxofi 2,5% CaO, peegennoil meToxoM,
yKe ONHCAHHBIM B A4HHOH paboTe. DKCNEPUMEHT NOATBRPIMI NPeIIoNoKe-
HHSl — CTAOHJAbHOCTb OPOTO3HCTATHTA yXyAHaace (cm. Tada. 4, 1), nunuu
KJAHHOPHCTATHTA MPOCJEKIBAITCS JlaXke p HepaspylieHnoM obpasie, WHTel-
CHBHOCTb HX 3HAUHTEALHO BO3PACTACT NOCAC pacTHpannda. Takoc cocrosiue
CTPYRTYPB CTEATHTOBLIX IMaTCPHAM0B TCAKCMETCABIO,

Bausiige Ka/qblLHa Ha H3MCHOHIC XHMHUCCROIC COCTdBA H COCTOAHNE
NPOCTPAHCTBEHHOI pelleTK KPHCTAANMYeCKO (hasul TANLKOBOH KepaMHuKI
CKa3blBACTCS W NIPH BBETCHHM KaJabilisl B IUHXTY O6BIYHBIM CIOCO60M B BHIC
kap6onarta B KauecTre naasus. CTeicHb BHCADEHHS KaJbLHsl B CTPYKTYPY
MgSiQO; 3aBHCHT OT KOJHUECTBA CrO B Macce H TCMII2PArypHOIO pPEKHMA
o6paborku. Kpucrannnueckas dasza TaJabKOBOH KepaMHKH, Iie KPOME FJIHIbE
naasHeM BbicTynaer CaCQ; (xumnuecknii coctas Taba. 1) npejcraBaeHa MH-
HepaJaMd psijla KJIMHOIHCTATHT JuoncHa. Ha peHTreHorpaMMe HepaspyllleH-
HOTO H31enHusT QPUKCHDYIOTCS MAKCHUMYMBI, OJH3KHe K OTPaXKE€HHUAM KIMHOIH-
cratura u auoncuga (raba. 4, 111); pentrenorpaMma OAHO3HaUYHO HC PACUIH-
dhpoBbIBAaETCH KAK KJIHOYHCTATHT, NiPOTOIHCTATHT HJH LHOICHA.

BriBogamMu JaHHOI padoThl ABJSIOTCA:

|. OrpuuaTe/bHGE BAHSHKHC KalbliMi Ha MPOLECC ClekaHus CTeaTHTOBOH
KePAMHKH U CBOHCTBA IOTOBbBIX M3Ie/HH 3a&/M1042eTCs HE TOJABbKO B CO31aHHI
He6JAaroipHATHBIX CBOHCTB LEMCHTHPYIOWEro pacinaBa (NOABHIKHOFO pach-
JaaBa), HO U B pe3yabTaTe (PHHMKO-XHMHYCCKOIO B3aHMOAEHCTBHS C peLlCT-
KOH MeTacHJHMKaTta MarHHs.

2. Pe3yabraTtoM Taxoro B3auMOJCHCTBHA MOKeT OLITH CHHMKEHHC CTa-
OUIBHOCTH MPOTO3HCTATHTOBOH Moaubukauun MgSiO; B yuepenke KepaMuxu,
a taxyke Oosee ray0oKHe H3MCHEHHA B XHMHYECKOM COCTaBe M CTPYKType
KPHCTANTHUCCKOH (a3bl KepaMUKH, B 3aBHCHMOCTH OT KOJNHYECTBA TIPHMEeCcH
KaJbLHS.

3. Ilpuvecu oxumcu kaabuiist (ocodenno B koandecmsax 1—9o%) Hexena-
TeJbHbl B CTEATHTOBBIX Maccax Kax B BHAE 3arpsA3HEHHH OCHOBHOLO KOMIIO-
leHTa, Ta1bKa, TaK ¥ NMPH CO3HATEIbIIOM BBEIeHHH B IIHXTY.

4. Heonacuo BBexeHue kKapOoHaTa KadblHs, KaK IJaBHEOGDA3yIOUIETO
KOMIIOHEHTa B Te KEePaMHUYeCKME COCTaBbl, I'le INpefnoJaraercs MOAYYHTb
B KAYeCTBe KPHCTANAHYECKON (pasbl KNIHHONMHPOKCEHb! pAia KAMHOSHCTATHT —
JAHOMNCHI, He MpCTeprcBaloIiHe NOJIHMOPGHBIX lIpespalleHH .
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