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TEPMOCTOMUKHNE KEPAMUYECKHUE MATEPHUAJIBI
HA OCHOBE CHUHTETHUYECKOI'O BOJIJTACTOHHUTA
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AHHOT‘EI[IPIH. Iloka3zaHna BO3MOXHOCTh TOJIYUYCHUSA CUHTCTUYCCKOTO BOJUTACTOHUTA U3 OTCYECTBEHHBIX ChIPHEBBIX
MarepuasioB. IIpencraBineHsl pe3yabTaThl UCCIEAOBAHUN TEPMOCTOMKNUX KEPAMUYECKUX U3JEIHM; yCTaHOBIECHbI
3aKOHOMEPHOCTH U3MEHEHHUS (PU3NKO-TEXHUIECKUX, TEIIIOPU3NIECKUX XapPAKTEPUCTHK U PEHTTEHOCTPYKTYPHBIX
Iokasareseil kepaMUKH Ha OCHOBE Pa3IMUHOTrO IPUPOJHOTO CBIPhS, a TAKKE OTXOJA0B XUMHUYECKHUX IIPOU3BOACTB.
Pe3ynbTaThl HCCIeJ0BaHUN MOTYT MCIIONIB30BAThCS ISl IPOU3BO/ICTBA TEIUIOU3OJIIIHOHHON KEPAMUKH, HIIEKTPO-
H30JIATOPOB, AETAlIU A1l TUTEHHBIX YCTAHOBOK HA OCHOBE CUHTETUYECKOIO BOJIIACTOHMTA.

KaioueBble ci10Ba: CHHTETUYECKHI BOJJIACTOHHUT, TEXHHYECKasi KepaMHUKa, TEMIIEpaTypHbIA KOIQQUIIEHT Jn-
HEWHOTr0 pacIIUupeHHs], TEPMOCTOMKOCTb, CUHTES.

HEAT-RESISTANT CERAMIC MATERIALS
BASED ON SYNTHETIC WOLLASTONITE
Popov R.!, Dyatlova E.!, Samsonova A.!, Panteleenko F.?

!Belarusian State Technological University
’Belarusian National Technical University
Minsk, Republic of Belarus

Abstract. The possibility of obtaining synthetic wollastonite from domestic raw materials is shown. The results
of studies of heat-resistant ceramic products are presented; the regularities of changes in physical-technical, ther-
mophysical characteristics and X-ray diffraction parameters of ceramics based on various natural raw materials,
as well as chemical production wastes, have been established. The research results can be used for the production
of heat-insulating ceramics, electrical insulators, parts for foundry installations based on synthetic wollastonite.
Key words: synthetic wollastonite, technical ceramics, temperature coefficient of linear expansion, heat re-
sistance, synthesis.
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B Hacrosiee Bpems OHUM M3 BOCTPEOOBaHHBIX
HAalpaBJIECHUI COBPEMEHHOI HAayKH SIBISETCS MOJIyue-
HHE CHHTETHYECKOTO0 BOJUIACTOHHTA. BaKHBIMM TeX-
HOJIOTHYECKMMH CBOMCTBAMH BOJUIACTOHWTA  SIBIISI-
I0TCSl BBICOKAsl XMMUYECKasi CTOMKOCTb B Pa3IMUHBIX
cpenax, HeOombIas yienbHas Macca, yHHUKaJIbHbIE -
JIIEKTPUYECKHE CBOWCTBA, MTOJBYATHIA raOUTyC Ya-
CTHII, & TAKXKE HU3KHE 3HaYeHUs Kod(puumeHTa tep-
MHUYECKOTO PacIIUpeHHs U TeTIONpOBOAHOCTH [1].

Paznuunble nccnenoBaHUs MOATBEPAWIN IPUH-
HUTMMAAIBHYH0 BO3MOXKHOCTD UCIIOJIb30BaHUS IIPUPOI-
HOTO M CHHTETHYECKOTO BOJUIACTOHHTA B KadecTBE

CBIPBSl I MOJYYSHHUS TEIUIOM30JIALMOHHON Kepa-
MUKH, 3JIEKTPO- U TEIUIOM30JIATOPOB C YpE3BbIYAHO
HU3BKUMHU OUDJICKTPUYCCKUMU MOTECPAMHU, CIICIHATIb-
HOM paJMuOKepaMHKH, U1 IPOM3BOJICTBA 3arOTOBOK U
CJINTKOB B TOPU30HTAJIBHBIX U BEPTUKAIBHBIX JIUTEH-
HBIX YCTaHOBKaX, T.€. HOPCYHKH, HOCHKH, OTUIABKH,
CTOIIOPHI ¥ KOJIBLIA C TOPSTIUM BepXoM [2, 3].
Bblcokass aKkTHBHOCTb K CIIEKQHHIO TOHKOJIMC-
HepcHOH (hpakIUK BOJUTACTOHHUTA aeT BO3MOXKHOCTb
MIOBBICUTh MEXaHUYECKYI0 IPOYHOCTH KEPAMUKH NPH
MHUHUMAaJIBHOM COJICP’KaHHWH CIIeKaromend J100aBKH,
HC CHMXasa TepMOCTOﬁKOCTH, a B HCKOTOPBIX ClIydasix
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BOOOIIIE OTKA3aThCsl OT IPUMEHEHUS! CIIEKAIOLINX J0-
OaBok [4].

Ienbro AaHHOM pabOTHI SABISACTCSA M3YUYCHHUE BO3-
MOXHOCTH TIPUMEHEHHUSI OTEYECTBEHHBIX CHIPHEBBIX
KOMITOHEHTOB [UIsl IOJIYYEHHS! BOJUIACTOHUTCOJIEP-
JKalel KepaMuKH.

Pa3zpaboTka KepaMHUYECKHX MaTepuajoB Ha
OCHOBE CHHTETHUECKOTO BOJUIACTOHUTA OCYILIECTBIIS-
Jlach B JIBYX HAlIpaBJICHUSAX IPU Pa3HOM COOTHOIIE-
Hun okcuaoB Ca0:SiO,. B mepBoM ciryyae HCHOb-
30BaJIOCh OTEUECTBEHHOE ChIpbE: KapOoHaTcoepiKa-
mee  (momomurToBas ~ MyKa), B  KayecTBe
KpeMHe3eMcoiepKaiee (Tpenen, Mapmanut). [lma-
cTU(UKATOPOM BBICTYIaJa OTHEYNOpHas riuHa Be-
CEJIOBCKOT0 MecTopoxkaeHus. KomndyecTBo KoMIio-
HEHTOB U3MEHSUIOCH B MIPEJEIax: JOJIOMUTOBAsI MyKa
(32-67 wmac. %), tpemen (30-53 wac. %), TaMHA
(10-15 mac. %), mapmramut (18-28 mac. %).

Bo BTOpOM Cityuae NpUMEHSIOCH CIEIYIOIIEE Chl-
pbe: KapOoHaTcoaepxKamiee (0TXOIbI B BUJE [IMKIIOH-
HoH nbutn unnana Ne 4 «IIpou3BoJCTBO M3BECTH U
mena» OAO «benopycckuil LEMEHTHBIA 3aBOI
(r. KnumoBuun)), kpeMHe3eMcoaepikamiee (Tpermen,
MapIIaguT (MOJIOTHIM KBapueBbli necok)). ITmactu-
(unupyromuM KOMIIOHEHTOM SIBJIsIach IiMHa Bece-
JIOBCKOTO MECTOPOXKACHUSL.

W3roToBneHne OMBITHBIX 0Opa3IoB B BHAE ILH-
JMHAPOB TUAMETPOM 12 MM OCYyLIECTBIISIICS METO-
JIOM TIOJIyCyXOr'o IIPecCOBaHMs NpH AaBieHunu 20—
25 MIla. O6Hr MaTepHaIOB MPOBOIUIICS B HHTEP-
Baie temnepatyp 1000-1250 °C ¢ BbIAEp:KKO# mpu
MaKCUMaJIbHOU Temmeparype | 4.

PesynbpraTel u3MepeHHs (PUIMKO-XUMHYECKUX
CBONCTB 3KCHEPHMEHTAIBHBIX 00pa3Ll0B MPHUBEICHBI
B Ta0uI. 1.

Tabmina 1. PU3MKO-XMMHYECKHE CBOKCTBA OIBITHBIX 00pa3lioB

Ho- CoiicTBa 00pa3LoB IpU TeMIEpaType
mep obxwura, °C
co- 1000 [ 1050 [ 1100 [ 1150 [ 1200 | 1250
cTaBa Boponornomenue, %
1 343 [ 314 [ 312 | 284 | 215 -
2 - 473 | 452 | 442 [ 391 | 232
3 21,5 | 213 [ 178 | 117 - -
4 - 353 | 333 | 323 | 31,7 | 164
Kaxymascs nioTHOCTb, Kr/™m°
1 1445 | 1489 | 1522 [ 1553 [ 1760 -
2 - 1265 | 1271 | 1287 | 1366 | 1775
3 1695 | 1712 | 1788 | 1970 - -
4 - 1394 | 1431 | 1454 | 1476 | 1867
OTkpBITasi HOPUCTOCTE, %
1 49,6 | 46,7 | 474 | 441 [ 379 -
2 - 598 | 574 | 56,9 | 534 | 412
3 36,5 | 364 | 31,9 | 23,0 - -
4 - 492 | 477 | 469 | 468 | 30,6

Busyanbnbie HabMIOACHUS 32 U3MEHEHUSIMH 000-
JKCHHBIX 00pa3LloB B IPOIECCE UX XPAHEHUS HA BO3-
JlyXe MOoKa3alld, YTO OJTHU 00pa3lbl XPaHWIHUCh -
TeNnbHOE BpeMs 03 U3MEHEHHS LIeNIOCTHOCTH, IPyTHe
YK€ Yepe3 HECKOJIBKO He/leNIb HAUWHAIM CaMOIIPOU3-
BOJIBHO pa3pylIaThes. DTO CBA3aHO C HE3aBEPIIEHHO-
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CTBIO TIPOIIECCa CHHTE3a BOJUIACTOHHTA (IIPUCYT-
CTBHEM B 000)KCHHBIX U3EIHAX HECTAOMIIBHBIX ITPO-
MEKYTOYHBIX COSTUHEHHH, a TAKXKe He IPOpearupo-
BAaBIIEr0 OKCH/A KaJbLUs, THIpaTalusi KOTOPOro Ha
BO3/lyX€ SIBJIIETCS OCHOBHOM NPUYMHOM pa3pylieHus
W3JIeNHiA B IIporiecce XxpaHeHus) [5].

B xoze uccnenoBanust ObIIIM yCTaHOBJIECHBI 3aBH-
CHMOCTH CBOMCTB KEpaMUKH OT COCTaBa M TeMIlepa-
TypBI CHHTE3a.

HccenenoBanusi CBOWCTB MO3BOJMIIN CHENATH BbI-
BOJIBI O TOM, 4TO OoJiee IMONHOE CIEeKaHue Hadlora-
eTcsi B 00pasiax Ha OCHOBE OTXOJIOB B BHJIE IIMKJIOH-
HOM IBUIK U TPEIea Npy ONTUMAIIbHOM TEMIIEpaType
o6xkura 1150 °C 1 06:1a1a10T JIy4IIMMH SKCILTyaTalu-
OHHBIMH XapaKTEPUCTUKAMH (BOJOIOIJIOIICHUE —
11,5 %, Kaxymascs WIoTHOCTh — 1970 kr/M°, OTKpEI-
Tast nopuctocts — 23,0 %, MexaHu4ecKasi IPOYHOCTh —
70,6 MIla, TemrepaTypHblii KOO(QHUIMEHT JTMHEHHOTO
pacumpenus — 4,11x10°K!, Tepmocroiikocts (Boaa —
800 °C) cocrapmnsia He MeHee S0 TermocMeH 6e3 mpo-
SIBJICHUS YCAJIKU U Pa3PYLLICHUS).

Mexanudeckas IPOYHOCTH TIPH CXKATHU MaTepHa-
JIOB, TIOJIy4€HHBIX Ha OCHOBE Macc, CO/ICP)KAILNX Tpe-
nen 1 000OKeHHBIX TIpu Temneparype 1150 °C, koto-
past SBJISETCSI ONTUMAJIBHOM, HAXOIUTCS B Ipenerax
20,1-70,6 MIIa. CornacHO UCTOYHHMKAM JIUTEPATypPhl
BOJUTACTOHUT UMEET BBITSHYTYIO TI0 JUTMHE CTPYKTYPY
KpuCTaIIOB. [Ipn packanblBaHUM 3THX KPUCTAJUIOB
00pa3yroTcst 3epHa UToJIbYaTON (POPMBI, KOTOPBIE HI-
PaIOT POJIb MUKPOAPMHUPOBAHHMS, YTO TIOBBIIIAET MEXa-
HHYECKYIO IPOYHOCTH KEPAMUKH.

B untepane remneparyp 1000-1250 °C B o6pa3-
[[ax Ha OCHOBE OTXOJOB B BHUJIE I[UKIIOHHON MBUIA H
Tpenena HabJI0JaeTCsl HEKOTOPOE YMEHBIIIEHHUE 3Ha-
YEHUH TEeMIepaTypHOro KO3(UIHEHTa JIMHEHHOro
pacuIMpeHsi, YTO MOXKET ObITh 0OYCIIOBIEHO YBENH-
qeHneM pOpPMHUPOBAHIEM HEOOXOJUMBIX KPUCTAILIH-
yeckux (a3 NpH CIIEKAaHWH, PacTBOPEHHEM B HEH
KBapIia, T.e. oboraimeHue cTeknodasbl KpeMHe3e-
MOM, O0ONaJaloUMMHU CIEAYIOIUMH 3HAUYCHUSIMH
TKIJIP (o = (4,11-6,42)x 106 K1), a taxxe hopmupo-
BaHMEM CTPYKTYpbl Marepualia, oOecreunBaroIero
penaKcaio TEPMOMEXaHUYECKUX HaNpsHKEHUH ¢
YBEIMUYCHUEM TEMIIEPaTypHlI.

[TpucyTcTBUE KpeMHEHE3eMCOIepKallero Mare-
puana, a UMEHHO TpeTena, B COCTaBE Macc CIOCO0-
CTBYET aKTHBAIMU MPOIeCCOB (ha3000pa3oBaHUs U
CIeKaHHsI KepaMUYECKUX MaTePUAIIOB, a TAKKe CII0-
COOCTBYET CHI)KEHHMIO TEMIIEpaTypbl CHHTE3a, 3a
CUeT HAJIM4YMA aMOP(HOHW COCTaBIIIOIIECH, THIpaT-
HBIX 000JI0YEeK, WM MPUMECHBIX COCTABISIONIMX B
HCXOJHBIX CHIPHEBBIX MaTepHaax.

HccnenoBanue ($pa3zoBoro cocraBa ONTHMaIbLHOTO
COCTaBa METOJIOM PEHTI€HHO(PO30BOTr0 aHAIIN3a 1103~
BOJISICT CJIeNaTh BBIBOJBI O TOM, YTO BOJIACTOHHT H
KBapIl TIPEJICTABIECHBl OCHOBHBIMH KpHCTaJUIHUe-
ckuMH (hazamu, B HE3HAYMTEILHOM KOJIMYECTBE 3a-
(bMKCHPOBaHbI ATIOMOCHIIMKATHI KaJIbIIHS.
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B pesynbrare npoBeeHHBIX UCCAEA0BaHUMN yCTa-
HOBJICHA BO3MOXKHOCTb IOJIYYEHHUs TEMIOU30JIAIH-
OHHBIX KEpaMHUYECKIX MaTepHaJIOB HA OCHOBE CHHTE-
THUYECKOTO BOJUTACTOHHUTA.
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AnHoTanus. VccinenoBana 9yBCTBHTEIHHOCTh OCHOBHBIX IapamMeTpoB criekTpoB JIIP k ynpTpaduoneroBoMy u
JIA3€PHOMY U3IYYCHUSAM IpU 00Ty4eHUH 00pa3LlOB CIICUCHHBIX [TPH BRICOKUX JABIICHUSAX U TEMIIEPaTypax MOPOII-
KOB JIETOHAIIMOHHOTO HaHoanMma3a. CpaBHUTENNbHAS XapaKTEPHUCTHKA Pe3yIbTaTOB MOKa3ajia BO3MOXHOCTb HC-
MTOJTB30BAHUSA HCCIIEAYEMOTO CBEPXTBEPAOTO KOMITO3UIIMOHHOTO MaTepHaja Ha OCHOBE CIIEEHHBIX IOPOIIKOB
JHA nnst u3roToBICHHS NaTYUKOB YIBTPa(QUOICTOBOTO U3ITy4YeHUs B nuana3oHe nH BoimH 200-290 HM u na-
3epHOro MK m3nmyuenus.

KiioueBble cji0Ba: 3JIEKTPOHHBIN IMapaMarHUTHBIA PE30HAHC, JETOHAIMOHHBIE HAHOAJIMA3bl, CIICYCHHBIE IO-
POIIKK HaHOATIMa3a, yIbTPahHOIETOBOES H3TYyUCHHE, JIA3EPHOE U3ITYICHHUE.

DIAGNOSTICS BY THE EPR METHOD OF SINTERED NANODIAMOND POWDERS SENSITIVE
TO UV AND LASER RADIATIONS
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!Belarusian State University
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Abstract. The sensitivity of the main parameters of the EPR spectra to ultraviolet and laser radiation under irradi-
ation of samples of detonation nanodiamond powders sintered at high pressures and temperatures has been inves-
tigated. Comparative characteristics of the results showed the possibility of using the investigated composite ma-
terial based on DND powders for the manufacture of ultraviolet radiation sensors in the wavelength range of
200-290 nm and IR laser radiation.

Key words: electron paramagnetic resonance, detonation nanodiamonds, sintered nanodiamond powders, ultravi-
olet radiation, laser radiation.
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JetoHnanmonnble HaHoanMasel (JJHA) wumeroT
CIIOXKHYIO TIPUPOJTY, UX XapaKTEPUCTUKU U CBOMCTBA
OTIPEEIISIFOTCS] METOJIOM TIONTyYEHUs, CIIOCO0aMHU XH-
MHYECKOH OYUCTKH ¥ MOIU(PUKAIIMH TOBEPXHOCTH.
Crnekanne nopomkoB JIHA ocymecTisieTcs ¢ 1e-
JIBI0 CHHTE3a HOBBIX KOMIIO3UIIOHHBIX MaTEPHAJIOB
JUISL IPUMEHEHHSI B IPUOOPOCTPOSHHH, CIIMHTPOHUKE
U DJIEKTPOHHUKE.

Lenp paboThl — yCTAHOBUTH OCOOSHHOCTH BIIHS-
HUS Ha NapaMarHUTHBIE CBOMCTBA CIIEUCHHBIX IIO-
POIIKOB JIETOHAIMOHHOTO HaHOAIMa3a TaKUX BHeII-
HUX (PaKTOPOB, KaK yIbTpa(UOIECTOBOE U Ja3epHOE
U3IIy4YeHUE.

MeToa0M 3JIEKTPOHHOT0 MAPAMATHUTHOIO pe-
3onanca (JIIP) nccienoBaHbl criedeHHBIC TAOJIETKH
Ha ocHoBe mnopomkoB J[HA. Cnekxanue oOpasios
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