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Mopynsiiust ToOpOTHOCTH pe3oHaTopa Jiazepa —
9TO PacIpPOCTPAHEHHBIH METO]I MOIYYEHHSI CBEPXKO-
potkux ummynscos [1, 2]. Ilpu nmaccuBHOM Momy-
JSIIMU  JOOPOTHOCTH  HCIIOJIB3YIOT — KOMIIAKTHBIH
BHYTPUPE30HATOPHBIH 2JIEMEHT - HACCHBHBIN 3aTBOP.
[IpeumymiecTBO MAacCUBHOM MOAYISALMHU  MEpex
aKTHBHOU B OTCYTCTBHM CHJIOBOW U YIIPaBJISIOLICH
NIEKTPOHUKH, KOTOpast yBENNINBAET Pa3MEPHI, BEC U
CTOMMOCTH JIa3epa.

CerozHsl MNPOKOE PACHPOCTPAHEHHE IOTYIHIH
MIACCHBHBIE 3aTBOPHI HAa OCHOBE MOHOKpHCTANIA
wmuHenu kobansta Co?* :MgALOs mis nonydenus
MOJYJSIIMKM  JOOPOTHOCTH 3pOMEBBIX Jla3epoB B
CIIEKTPAJIbHOM JHaIna3oHe 1,3-1,7 MKMm. B
HacTosilIeHd paboTe MBI MPEACTABISEM PE3YJIbTAaThI
UCCJIEJOBAHMSI MPO3PAvyHON MOJMKPUCTAIIIMIECKOH
kepamukn  Co?":MgAl,0s. KiroueBoe oTamune
pa3paboOTaHHOW  KepaMHKH  —  3HAYUTEIBHOE
CHIDKCHHE CTOMMOCTH IIPOU3BOJICTBA, IO CPABHEHHIO
C BBIPAIIUBAHUEM MOHOKPHCTAILIOB.

B KkadecTBe MCXOMHOTO CBIPBSI ISl IOJIYYEHHS
KEPaMUKH HCHOJB30BAICS MOPOIIOK IINITHHENH, COIEP-
Karmuid KooarsT. [Topomrok ObIT CHHTE3NPOBaH METOIOM
ocakaeHus TUIPoKcUIoB [3, 4]. Cpennuil pazmep 3epeH
TOJTy4eHHOro nopoitka cocrasiser 0,15 mxm. Kepamuka
ObUIa MPUTOTOBJICHA W3 TOPOLIKA METOZOM CIICKAHHUSI.
CrekaHue TpPOM3BOMIIOCH B HECKOJBKO 3TalioB €
TIOCTECIICHHBIM MOBBIIIICHUEM JABJICHUA U TEMIICPATYPhI.
Ha xoHeuHoll craguy cCHEKaHHE NPOXOAWIO IO
nasnenueM aproHa Ar 200 MIla mpu Temmeparype
1580°C B Teuenne 4 gacoB. ConmepkaHue KOOaibTa B
nonyueHHbIx odpasuax Co?*:MgAILQs cocrasnser 0.04
at. % n 0.07 ar. %, uro coorBerctByer 0.020 Bec. % u
0,035 Bec. %. KoHmeHTparmsi WOHOB KoOaibTa B
obpasuax 5,7-10% u 1-10Y cm®, coorserctenno. U3
00pa3sLoB ObLIN M3TOTOBJICHBI KPYIJIbIE ITOJIUPOBAHHBIC
IJTACTUHKW TOJMIMHON 1,34 1 1,77 MM, COOTBETCTBEHHO.
IInotHOCTH 06pasLEB 3,57 r/evs.

Jist onpenenennst CTpyKTypbl KpUCTAITMYECKOM
(a3bl, BEIIIOJTHEH peHTreHoga3oBelid ananu3 (POA).
H3zmepenne MIPOU3BOIMIIACE c MIOMOIBIO
mudppakromerpa APD-2000 ItalStructures. Pazmep
TpaHyll HCXOAHOTO KPHCTAUTMYECKOTO ITOPOIIKA
(pucyHok 1) 1 MOpdooTHSs MOBEPXHOCTH KEPAMUKH
(pucyHOK 2) 1 OBUTH OTIpENIeICHBI Ha CKAaHUPYIOIIEM
snmekTpoHHOM MuKpockore (SEM) Quanta 200.

Perucrpanus CIEKTPOB MOTJIOIICHHS
OCYIIECTBISUIACh C IOMOLIBIO CHEKTpodoTOMETpa
Cary Varian 5000. Ha pucynke 3 mpejacTaBiieHbI
CIHICKTPbI IOIJIOIICHU KE€paMUKn HIITWHCIIN,
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cojepkamiei MoHbI kobambra. OOa  coekrpa
HUJACHTHUYHBI U SABJIAIOTCA XapaKTCPHBIMHU CHEKTpaMU
HMOHOB KOOajbTa B TETPadAPHYECKOH IIO3UILIMU.
Ilupokass mojoca moOrNOWEHUS - B 00iacTu
1,2-1,7 MKM COOTBETCTBYET TMEPEXOIY MEXIy
ocHOBHBIM “Ay(*For2) u B030yx)umeHHBIM “T1(*F)
COCTOSIHMEM HWOHa Kkobanbra. JlaHHas mojoca
MPE/ICTAaBISIET UHTEPEC ISl MOMYYSHUsT MOIYIISIUN
nobpotHocTH JazepoB. Ilomoca B obmactu 0,5-0,7
MKM COOTBETCTBYET MEPEXOAy U3 OCHOBHOTO

coctosans *Ax(*Fe) B BO3OYXKIEHHOE COCTOSHHE
Ti(*P).
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Pucynoxk 1 — SEM u3o6paxxeHne rpaHyI KpUCTATIIHIECKOTO
nopotka Co?:MgAl,O,
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Pucynox 2 — SEM n3o06paxeHne moaupoBaHHOH ITOBEPXHOCTH
kepamuxu Co?*:MgAl,0,



Cem;uﬂ 4. OnmuKO'BﬂeKmpOHHble cucmembnl, 1a3eprHas mexnuka u mexnoiocuu
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Pucynok 3 — Criextp nornomenus kepamuxu Co?:MgAl,0,

HccnenoBana 3aBUCHMOCTD TIPOITYCKAHHsI CHTAILIOB
OT MHTEHCHUBHOCTH MaJAIOIIEro JIA3ePHOTO H3ITyYCHHUS
(pucyrok  4). OO6pasmpl  0ONyJayich  JIa3epHBIMHU
UMITyIIbcaMu ¢ dHeprueit 1,3 Mk, JmTensHOCTRIO 85
HC Ha umHe BomHel 1540 ®M. [Imamerp
c(pOKyCHpOBaHHOTO TSITHA Ha 00Opasie coctaBmsul 70
MEM. I 0OpaOOTKH SKCHEPUMCHTANBHBIX JIaHHBIX,
KOTOPBIC MOKA3bIBAIOT, YTO CHTAIIT C HAHOKPHUCTAJLIAMHU
C0%":Gay0s, XOpOLIO MPOCBETIAETCS, HMCIIOIb30BaIACh
MOJICITb MEJJICHHO PEJIAKCHPYIOIIErO HACKIIIAOIIETOCs

TIOTJIOTHTENS [S]:
-Eo

%:_ka.m. (1—y)~(1—eE)+y-5 '
dz L I,
rie la = hv / G2 — WHTCHCHMBHOCT HACBHILCHHS

TIOTJIOIICHUST; Y = Gesa/ Ga — KOHTPACT MPOCBETIICHHS; Ga U
Oesa — TOTIEPEYHBIC CEYEHHUSI OTVIOLIECHUS U3 OCHOBHOT'O
U BO30Y)X/ICHHOTO COCTOSIHMI, COOTBETCTBEHHO. [lo
pe3ysibTataM MOJIEIIMPOBAHKS  OIPE/IENIeHbl  KOHTPAcT
npoceemiennss Y = 0,12, momepedHple = ceueHUs
MOTJIONICHNST W3 OCHOBHOTO o3 = 2,9:10° cm? n
0 =0,35-10" cm? i
BO30YXIEHHOTO Gesa = 0, CM* COCTOSIHHI.
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Pucynox 4 — 3aBucumocTs K0d(Q(GHIMEHTA TOIIONICHHE OT
IJIOTHOCTH Hepruu s kepamuku Co?*:MgAl,O,

Takum 00pa3oM, B paboTe CHHTE3MPOBAHBI HOBBIC
JIa3epHbIC MaTePHAJIbl — MPO3PAYHON MOJUKPUCTAILIU-
geckoit kepamukd Co’":MgAlLOs. Hccnenosanst
CTPYKTYpHBIC, - CIIEKTPAJILHO-JTIOMUHECIICHTHBIE |
HEJIMHEHHO-ONITHYCCKHEC CBOMCTBA.

Ilokazano, dYTO Tpo3padHas MONUKPHUCTAILTH-
yeckas kepamuka Co?*:MgAl,O, sensroTcs nepenex-
TUBHOW < Cpelod s TAacCUBHOW  MOIYJSLUH
JIOOPOTHOCTH  JIA3EPOB  CICKTPAIBHOIO JHana3oHa
1,3-1,7 MxMm.
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OnTUKO-3JICKTPOHHBIA ~ TpUOOp —  CIIOXKHAS
CUCTEMa, COCTABHBIMH YaCTSIMH KOTOPOH SIBISIOTCS
ONTHYECKNE M MEXaHHYECKHE YCTpPOMCTBA, Ja3ephl,
NPUEMHUKH  W3JIyYeHHs, JJCKTPOHHBIE  OJIOKH,
YCTpOICTBa BOJIOKOHHOM M MHTErpajibHON ONTUKH U
T. 1. Kinaccugukanmst onTuko-3JIeKTpOHHBIX MPUOo-
poB mpencraBieHa Ha pucynke 1. TpeGoBanust x
ODII ompenenstoTcs, UCXOIs U3 HEOOXOAMMOCTU
peleHus 3aa4 BOGHHOTO XapakTepa, a Takke psija
npobiieM  HapoJHOXO35HCTBEHHOTO 3HAYCHHMS
(kocMuUeckasi CheMKa, HCCIECIOBAHWE IPHUPOIHBIX

pecypcoB), KOTOpBIE HE PEIIaloTCsl BU3yaIbHBIMH
ONTHYECKUMH U PaIUO3IIEKTPOHHBIMHU IPHOOPAMH.

TerIoBoii pexuUM ONTHKO-3JICKTPOHHOIO HpHOOpa
(O3II) oka3biBaeT BIUSIHUE KAaK Ha KadeCcTBO U
HaJISXKHOCTb pabOThl OT/ENBHBIX €r0 Y3JIOB, TaK M Ha
paboty mpubopa B menoM. HapyrmeHne TermioBoro
pexKuMa MPUBOAUT K UCKAKEHHIO MIOJIE3HOTO CUTHAJIA, K
TOSIBIICHAIO IIIYMOB B TPHOOpPE, YTO B CBOIO OYepenb
BJIMSICT Ha KAU4eCTBO PabOTHI IpHOOpa.

B mpomecce paGotel mpHOOp  MOABEpracTCs
PasIMYHBIM TEIUIOBBIM BO3ZACHCTBUSAM. B pesynbrare B
ONTHYECKO CHCTEMe BO3HHMKaeT B OOLIeM ciydae
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