PedepaTtn cTaten

OcBO€HHA yIOCKOHAJEHOI TeXHOJIOTii mpecoBaHUX BUPOOiB i3 ZrO,,
crabinizoBanoro ~ 10 % Y503, 118 yCTAHOBOK BHPOULYBAHHA MOHOKPHUCTA-
JiB 3 BUKOPUCTAHHAM N00aBKU Ha moJiikapoonaTtHiii ocHoBi / L. I'. lllynuk,
T.TI.Tansuenko, B. B. IIlpumauenko, O. B. IIponak, JI. B. Bexik (AT «YxkpH/IIB
imveni A. C. Bepexnoro», m. XapkiB, Ykpaina). Hayrxoei docnidsicenns 3 6oz-
Hempueié ma mexniunoi kepamiru : 36. nayx. np. 2021. No 121. C. 3—10.

3 MeTOI0 IIiIBUINeHHS KOHKYPEHTOCIIPOMOYKHOCTI Ha CYy4aCHOMY PUHKY
BOTHETPUBKOI IPOAYKILil, iKYy BUroToBaAsai0Th B AT « YKpH/IIIB imeni A. C. Be-
PEXKHOTO» , BiHCTUTYTI MOCTiHO ITPOBOAATHCA JOCIiPKeHH, IKi CIIPAMOBaHiL
Ha IoJaJIbIlle yAO0CKOHAJIEHHS BiKe PO3PO0JIeHNX TeXHOJIOTi# BUPOOiB ITUPOKOIL
raMu CKJAaAiB, Y TOMY YHCJIi IUPKOHI HOKCUIHUX , IOKPAIIIEHHS CIIYKOOBUX Xa-
PaKTepPUCTUK, BHUKEHHA cO0iBapTOCTi IX BUTOTOBJIEHH, 110 6a3yIOTHCA HA BU-
KOPUCTaHHi Cy4YaCHUX CHUPOBUHHUX MaTepiariB i HOBuX e)eKTUBHUX T00ABOK.

BAT «YrpHIB imeni A. C. Bepe:XHOTO» OCBOEHO YIOCKOHATIEHY TEXHO-
Jiorito BUPOoOiB BUIOI BOTHETPUBKOCTI i3 miraBiaeHoro Zr0O,, ctabimizoBaHOrO
~10% Y503, 3 BUKOPUCTAHHAM HOBOI IIacTudiKyroouoi fo6aBKU HA IOJi-
KapOOHATHi# OCHOBIi. 3a yI0OCKOHAJIEHOIO TEXHOJIOTi€I0 BUTOTOBJIEHO AOCTigHI
BUPOOH IIPOMUCTIOBOTO (hopMaTy (3arajibHOI0 Macow ~ 4 Kr) 3 BUCOKUMH I10-
KasHUKaMU BJIaCTUBOCTEI, 1110 BigmosigatoTs Bumoram TV ¥V 23.2-00190503-
451:2020 (zns mapku ITIC-1T). I1i Bupo6u mepenani ofHOMY i3 cIIOKMBaUiB
[UIA CYKO0U B YCTAHOBKAX BUPOIIYBAHHSA MOHOKPHUCTAJIB.

Pospobeno i BBefeHO B [ii0 3MiHY A0 TeXHOJIOTiUHOI iIHCTPYKIIii, SKa
perjaMeHTy€e IPOIleCc BUTOTOBJIEHHSA BUPOOiB BUIIOI BOTHETPUBKOCTI i3 mas-
nenoro ZrO,, crabinizoBanoro ~ 10 % Y,03, npusHaueHUX A CIYKOU
B YCTAHOBKAX BUPOIIyBaHHA MOHOKpucTaaiB. I1a iHcTpyKIia nepenbauae
BUKopucTaHHA BiTunsHaHoi no6asku JICT, a B pasi HeoOxigHOCTI, K agbTEp-
HATUBHOI, iMIIOPTHOI 00aBKY Ha MOJiKapOOHATHI OCHOBI.

Kawouosi caosa: mpecoBaHi BUpoOU, JiOKCHUI IIUPKOHi0, To0aBKa HA MO~
JIiKapOOHATHiI OCHOBi, YCTAHOBKY BUPOIITYBAHHSA MOHOKPUCTAJIIB.

Bioaiozp.: 11 nHase.

OcBoeHUe yCOBEPIIEHCTBOBAHHOM TeXHOJOTHH IIPECCOBAHHBIX U3/IEINIT
u3 ZrQ,, cradunnsuposanHoro ~ 10 % Y503, 1151 ycTAHOBOK BRIPAUIUBAHUS
MOHOKPHCTAJLIOB C HCIIOJIb30BaHIEM J00aBKH HA ITOJINKAPOOHATHOI OCHOBE /
HN.T. Myauk, T.T. Tanxpuenko, B. B. Ilpumauenko, E. B. ITponak, JI. B. Beaunk
(AO «YxpHUHO umenu A. C. Bepe:xHoro», r. Xapskos, Ykpauna). Hayunusie
uccnedo6aHUA IO OZHEYNOPAM U MeXHUYEeCKOU Kepamuke : ¢6. Hayw. mp.
2021. Ne 121. C. 3—10.

C 1esbio IOBHIIIEHU A KOHKYPEHTOCIIOCOOHOCTY HA COBPEMEHHOM PBIHKE
OTHEYIOPHOM MPoayKIuu, udroroisgemoit B AO « YKpHUMO umenu A. C. Be-
DPEeKHOTO» , B MHCTUTYTE IIOCTOSTHHO IIPOBOAATCS UCCIEL0BAHN S, HAIIPABIEHHEIE
Ha JaJIbHelIee COBEPIIeHCTBOBAHNE yiKe Pa3pabd0oTaHHbIX TeXHOJIOTUH u3je-
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JIU¥ HIUPOKOM raMMBI COCTaBOB, B TOM UNCJIe IUPKOHUNOKCUIHBIX,, VIIYUIlleHYe
CIYsKe0HBIX XapaKTePUCTUK, CHUKEeHUe ce0eCTOMMOCTY UX M3TOTOBJIEHUS,
KOTOpPBIe 0a3UPYIOTCSA HA UCIOJIb30BAHNN COBPEMEHHBIX ChIPbEBBIX MATEPU-
aJIOB ¥ HOBBIX 3(h(PeKTUBHBIX 10OABOK.

B AO «YxpHUUO umenu A. C. Bepe:xHOT0o» OCBOEHA yCOBEPIIIEHCTBO-
BaHHAs TeXHOJIOTHUS U3 BbICIIEe OrHEYIIOPHOCTH U3 IIaBieHoro Zr0,,
crabunusupoBaHuoro ~ 10 % Y503, ¢ UCIIOIB30BaAHNEM HOBOM MIaCTUDUITH-
pyroltieii 1o6aBKU Ha TOJIUKaPOOHATHOM ocHOBe. I10 ycoBepIITeHCTBOBAHHOI
TEeXHOJIOTUY M3TOTOBJEHBI ONBITHBIE M3JeJUA IPOMBIIIJIEHHOro popMara
(o0O111eit Maccoil ~ 4 Kr) ¢ BLICOKMMU MOKa3aTeJIAMU CBOMCTB, COOTBETCTBYIO-
mumu TpeboBanuamM TV ¥V 23.2-00190503-451:2020 (gia mapru [ITUC-1T).
ITu UsAeNUsA epefatHbl OMHOMY U3 IIOTPeOuTe el AJId CIYKObI B yCTAHOBKAX
BBIpPAIIBAHUA MOHOKPUCTAJLIOB.

PaspaboraHo 1 BBeIeHO B IefICTBYE U3BMEHEeHNE K TeXHOJOTUYECKOM NH-
CTPYKI[AU, PETJIAMEHTUPYIOIIEe IIPOIeCC U3TOTOBICHU S N3N BBICIIIEH Or-
HeYIOPHOCTH U3 Iy1aBieHoro ZrO,, crabunusuposanuoro ~ 10 % Y503, npesx-
Ha3HAUYEHHBIX AJIS CJIYKObl B YCTAHOBKAX BBIPAII[MBAHUS MOHOKPUCTAJIJIOB.
9Ta UHCTPYKIIUS IpelycMaTPUBaeT UCII0JIb30BaHNE OTEUECTBeHHOM J00aBKU
JICT, a B ciiyuyae HEOOXOLMMOCTH, B KaueCcTBe aJIbTePHATUBHOM, UMIIOPTHOM!
Io0aBKU Ha MOJTUKapPOOHATHOI OCHOBE.

Katouesvie cao8a: IpeccoOBaHHBIE U3AEINA, TUOKCUI ITUPKOHNA, T06aBKa
Ha MOJUKapPOOHATHOI OCHOBE, YCTAHOBKHY BBIPAIIIMBAHUSA MOHOKPHCTAJLIOB.

Bubauoep.: 11 nHase.

Mastering the improved technology of pressing products made of ZrO,,
stabilized by ~ 10 % Y503, for single crystal growing units using an additive
on a polycarbonate basis / I. G. Shulyk, T. G. Galchenko, V. V. Primachen-
ko, O. B. Protsak, L. V. Belik (JSC “URIR named after A. S. Berezhnoy”,
Kharkiv, Ukraine). Scientific research on refractories and technical ceram-
ics : collection of scientific papers, 2021, no. 121, pp. 3—10.

In order to increase competitiveness in the modern market of refrac-
tory products manufactured at JSC “URIR named after A. S. Berezhnoy”,
the Institute constantly conducts research aimed at further improving the
technologies already developed for products of a wide range of compositions,
including zirconia, as well as improving performance, reducing the cost of
their manufacture, which are based on the use of modern raw materials and
new effective additives.

In JSC “URIR named after A. S. Berezhnoy” an improved technology of
higher refractoriness products from fused ZrO,, stabilized by ~ 10 % Y503,
with using of a new plasticizing additive on a polycarbonate basis, was mas-
tered. According to the improved technology, experimental products of an
industrial format (with a total weight of ~ 4 kg) were manufactured with high
performance indicators that meet the requirements of TU U 23.2-00190503-
451: 2020 (for the grade of “TsIS-1T”). These products were transferred to
one of the consumers for service in single crystal growing units.

A change to the technological instruction was developed and put
into effect, regulating the process of manufacturing products of higher
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refractoriness from fused ZrO,, stabilized by ~10 % Y,03, intended for
service in the single crystal growing units. This instruction provides for the
use of a domestic additive grade of “LST”, and, if necessary, as an alterna-
tive, imported additive on a polycarbonate basis.

Key words: pressing products, zirconia, additive on a polycarbonate
basis, single crystal growing units.

Bibliogr.: 11 titles.

BnuuB BUAY 3epHHCTOI CKJIAZOBOI TA CIiBBiIHOIIEHHA KOMIIOHEHTIiB
IIMXTH HA BJIACTUBOCTI MPECOBAHUX INIMHO3EMHO-XPOMOKCH/THO-IITHPKOHI -
OKCHIHO-KPeMHe3eMHHX BOTHETPHUBiIB 3 MacoBoio yacTkow 60 % Cre03 /
10. €. MimasoBa, L. I'. lllyauk, K. I. Kymenko, I1. O. Kymenko, 0. O. Kpax-
mans (AT «YxpH/IIB imeni A. C. Bepe:kHoro», M. Xapkis, Ykpaina). Hayxoei
docnidyicenns 3 602HemMpPUGL6 ma mexHiwHOL Kepamiku : 36. Hayk. np. 2021.
Ne 121. C. 11—22.

ITpoBeneHo mocrifsKeHHA BILJIMBY BUIY 3€PHUCTOI CKJIAJ0OBOI Ta CIIiB-
BiIHOIIIEHHA KOMIIOHEHTIB IITUXTHU Ha BJIACTUBOCTI IPECOBAHUX TJIMHO3E€MHO-
XPOMOKCHUJHO-IIUPKOHITOKCUAHO-KPEMHE3eMHINX BOTHETPUBIB 3 BMiCTOM
60 % CI‘203.

BceranoBsieHO onTUMAaIbHIT CKJIA] ITUXTH, KA BKJIIOYAE JIOM 0aKOPOBUX
BUPOOiB, 00pi3h XPOMOKCUIHUX BUPODOiB, TIIMHO3EM i MeTATyPTiiHUNA OKCHUI
XpoMmy, 1110 3a6e3meuye micjs BUTIAIy B OKHUCIIOBAJIBHIN aTMocdepi oTpuMaHHsa
3pasKiB BOrHETPUBIB 3 BigKpuToio mopucricTio 23,1 % , yIBHOO MIiJIbHICTIO
3,52 r/cm3, Meskero MimHOCTi i yac cTuckarsa 120 H/Mm2, repMocTifikicTio
3a pexxkumom 950 °C — Boza 5 TerIo3Miu.

IToxasaHo, 1110 BBeJIEHHS MO CKJIAAY IUXTU 3€PHUCTOTO TaOyIsSIPHOTO
TJINHO3eMY (3aMiCTh 36pPHUCTOTO ILJIABJIEHOTO 0iJIOTO KOPYHAY) MPU3BOAUTH
10 3BMEHIIIEHHS BiJKPUTOI MOPUCTOCTI 3pasKiB, Xxoya i MEHIIIOI Mipolo, HixK
IpU BBeJeHHI JoMy 6aKOPOBUX BUPOOiB.

BceraHoBeHo, 0 y 3paskiB, y cKJIagi SKux micturbesa 60 % meramayp-
TriffHOTO OKCHUY XPOMY, BBeIeHHA JIOMY 0aKOPOBUX BUPOOiB 3aMiCTh ILIaBje-
HOro 0i710T0 KOPYHY He IPU3BOJUTH 0 iCTOTHOrO 3MeHIIIeHH 1X BifKkpuTol
IIOPUCTOCTI.

ITokasamo, 1110 BUIIaJ y BifHOBHi aTMocdepi i Jo0aBKa OKCUAY TUTAHY
icTOTHO He BIJIMBAIOTH HA MiABUIEHHA YABHOI HIIJILHOCTI i Meski MimfHOCTI i
Yac CTUCKAHHSA JOCIiIKeHNX 3pasKiB.

ITopiBHANBPHUMU AOCTIAKEHHAMU KOPO3ifiHOI CTiHKOCTI IJIMHO3E€MHO-
XPOMOKCUTHO-IITUPKOHIHOKCHUAHO-KPEMHE3eMHIUX BOTHETPUBIB 3 BMiCTOM
60 % Cry03 pisHOTO CKJIaAy IO po3MmiaBiB ckjaa «E» i 6as3aabTy BCTaHOBIEHO,
10 ckJo «E» i 6as3aabT MpocouyioTh BOTHETPUBHU, a IIij] BIJINBOM cKJa «E»
BimOyBaeThCcA HE3HAUHE PO3’iTaHHA AeAKUX 3pasKiB. 3pasKu po3pobJIeHOTO
ONITUMAJILHOTO CKJIAAy MEHIIIOI0 MipOIO i AAaI0ThCA IIPOCOUEHHIO ITIOPiBHAHO
3i 3paskaMu iHIIUX CKJAJiB i He miamaroTheA pod’iganuio ckiaom «E» Ta 6a-
3aJIBTOM, II[0 JO3BOJISAE IPOTHO3YBATHU IIiABUINEHHS CTiNKOCTI 03HAUEHUX
BOTHETPUBIB y CJIYKOi B CKJIOBapHUX ITeUaxX BUPOOHUIITBA CKJIOBOJIOKHA 31 CKJIa
«E» Ta 6azanbty.
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VY pesyabpTaTi IpoBeIeHUX AOCIIiKEHDb MONPAIBOBAHO TEXHOJOTiIO
TJIMHO3EMHO-XPOMOKCUIHO-IIUPKOHIHOKCUIHO-KPEMHE3eMHUX BOTHETPUBIB
3 BmictoMm 60 % Cry0s3.

Katowosi ca08a: TINHO36MHO-XPOMOKCUIHO-ITUPKOHIHOKCUIHO-KPEeM-
HeseMHi BorueTpuBu 3 BMictoM 60 % Cry03, InxTa, 3alI0BHIOBAY, HAIiBCyXe
npecyBaHHs, BJIACTHUBOCTI.

Bionioep.: 8 nasa.

Bausanue BUga 3¢PHUCTOI COCTABJIAIONIEH U COOTHOIIEHUSI KOMIIOHEH-
TOB IIMXTHI HA CBOICTBA MMPECCOBAHHBIX TVINHO3€MHO-XPOMOKCH/IHO-ITUPKO-
HUHOKCHIHO-KPEeMHEe3eMHBIX OTHEYIOPOB ¢ MaccoBoi moieit 60 % Cry03 /
IO. E. MumneBa, U.T'. lllyauk, K. U. Kymenko, II. A. Kymenko, 10. A. Kpax-
maab (AO «YkpHHUHO umenu A. C. Bepe:xHoro», r. XappkoB, Y KpauHa).
Hayunvie uccnedosanus no ozneynopam u mexnuieckoi kepamuke : co.
Hayw. mp. 2021. Ne 121. C. 11—22.

IIpoBeneHb! MCCIeJOBAHUA BINAHUA BUJAa 3€PHUCTON COCTABJIAIOIIEH
U COOTHOIIIEHUSI KOMIIOHEHTOB IIMXTHI HA CBOMCTBA IIPECCOBAHHBIX TJIMHO-
3eMHO-XPOMOKCUIHO-TUPKOHUITOKCUAHO-KPEMHE3eMHbIX OTHEYIIOPOB C CO-
nep:xanueM 60 % Cry03.

VcTaHOBIEH ONTHUMAJIBHBIN COCTAB IMUXTHI, KOTOPAsA BKJIOYAET JIOM
0aKOPOBBIX MBI, 00pe3h XPOMOKCUAHBIX UBAEJINH, TJIMHO3EM U METaJ-
JTYPTUYECKUI OKCU XPOMa, 00€CTIeUNBAOIIUH ITOCJIe O0KUTA B OKHUCIUTEIh-
HOI1 aTMocdepe moTydeHre 00Pas3I[0oB OTHEYIIOPOB ¢ OTKPHITOM ITOPUCTOCTHIO
23,1 % , kasKyIeiicsa IIOTHOCTEIO 3,52 I'//cM3, IpeieIoM IPOYHOCTH IPH CoKAa-
trm 120 H/Mmm2, TepmocToitKkocThio 1Mo pesxkumy 950 °C — Boga 5 TermrocMen.

IToxasano, 4YTO BBeJeHUE B COCTAB IIUXTHI 3€PHUCTOr0 Ta0yJIAPHOTO
ramHOo3eMa (BMEeCTO 3epHHUCTOTO IJIABJEHOTO 6eJIoT0 KOPYHA) MPUBOIUT
K YMEHBIIIEHUIO OTKPBITOM IIOPUCTOCTU 00PasIlOB, XOTS U B MEHbIIIell Mepe,
YyeM IIPU BBeJeHUU JioMa 6aKOPOBBIX UBEIUA.

VcraHOBIIEHO, UTO Y 00Pa3Il0B, B COCTaBe KOTOPHIX cofiepruTces 60 % me-
TaJIyPrUUeCcKOro OKCH/Ia XpoMa, BBeJleHre JIoMa 6aKOPOBHIX U3/ BMECTO
nJIaBJIeHoro 6eJIoro KOpYH/a He IPUBOLUT K CYI[eCTBEHHOMY YMEHBIIEHUIO
WX OTKPBITOM OPUCTOCTHU.

IIorasaHo, YTO OGKUT B BOCCTAHOBUTEJIHHOM aTMocdepe 1 J06aBKa OKCH-
la TUTaHAa CYIIeCTBEHHO He BIUSAIOT Ha MOBBINIEHNE KAKYIIeCcA IIOTHOCTH
U IpejeJia IPOYHOCTHU IIPU CIKATUU UCCIeOBAHHBIX 00PABIIOB.

CpaBHUTEJIBHBIMU UCCJIEIOBAHUAMY KOPPO3SUOHHOU CTOMKOCTHU I'JIMHO-
3eMHO-XPOMOKCUIHO-ITUPKOHUHOKCUIHO-KPEMHE3EMHBIX OTHEYIIOPOB C CO-
nepsxauuem 60 % Cry03 pasHoro cocrasa K paciiaBam crekJia « E» u6asanbra
YCTaHOBJIEHO, UTO cTeKJO «E» 1 6a3ajibT IPOIUTHIBAIOT OIHEYIIOPHI, a O[T
BJIUSHUEM CTeKJia IPOUCXOLUT He3HAUUTEIbHOE PadbefaHue HEKOTOPBIX 00-
pasnos. O6pasisl pa3paboTaHHOTO ONITHMATILHOTO COCTaBa B MEHbIIIEH CTEeIIeHN
IIOZBepTaloTCsA IPOIUTKE II0 CPABHEHUIO ¢ 00pasIiaMu APYTUX COCTaBOB U HE
TIOZBepTaloTCA pasbefaHuIo cCTeKJIOM «E» 1 6a3aibToM, UTO ITO3BOJISET IIPO-
THO3WPOBATH MOBBINIIEHNE YCTOHUNBOCTYA YKA3aHHBIX OTHEYIIOPOB B CJIYy:KOe
B CTEKJIOBAPEHHBIX IIeUaX IIPOMBBOJCTBA CTEKJOBOJOKHA M3 CTeKJa «E»
u 6asaJybTa.
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B pesyabTare mpoBeIeHHBIX HCCJAEAOBAHUI AopaboTaHa TEXHOJOTUSI
TJIMHO3eMHO-XPOMOKCHUIHO-ITUPKOHUTOKCUIHO-KPEMHE3EeMHBIX OTHEYIIOPOB
¢ cogepsxanuem 60 % Cry0s5.

Kawuesvle c/106a: TIINHO3EMHO-XPOMOKCUIHO-IIUPKOHUNOKCUIHO-KPEM-
He3eMHbIe OrHeymnops! ¢ copeprkanueM 60 % CryOg, muxra, 3aI0JTHUTEIND,
IIOJIyCyXO0e IIPpeccoBaHue, CBOCTBA.

Bubauoezp.: 8 Hase.

Influence of the granular component type and the ratio of batch compo-
nents on the properties of pressed alumina-chromia-zirconia-silica refrac-
tories with a mass fraction of 60 % Cr,03 / Yu. Ye. Mishnyova, I. G. Shulyk,
K.I.Kushchenko,P.0.Kushchenko, Yu.0.Krakhmal (JSC“URIR named after
A. S.Berezhnoy”, Kharkiv, Ukraine). Scientific research on refractories and
technical ceramics : collection of scientific papers,2021,no.121, pp. 11—22.

Investigations on the influence of granular component type and ratio
of batch components on the properties of pressed alumina-chromia-zirconia-
silica refractories with a content of 60 % Cr,03 have been carried out.

The optimal composition of batch, which includes scrap bakor products,
scrap chromia products, alumina and metallurgical chromium oxide, was es-
tablished. This composition provides, after firing in an oxidizing atmosphere,
obtaining refractory samples with an open porosity of 23.1 %, an apparent
density of 3.52 g/cm3, cold crushing strength 120 N/mm?2, thermal shock
resistance 950 °C — water 5 thermal cycles.

It was shown that, the introduction of granular tabular alumina into
the batch composition (instead of granular fused white alumina) leads to a
decrease in the open porosity of samples, although to a lesser extent than
with the introduction of scrap bakor products.

It was established that, for samples containing 60 % metallurgical
chromium oxide, the introduction of scrap bakor products instead of fused
white alumina does not lead to a significant decrease in their open porosity.

It was shown that, firing in a reducing atmosphere and titanium oxide
addition do not significantly affect the increase in apparent density and cold
crushing strength of the studied samples.

Comparative studies of the corrosion resistance of alumina-chromia-
zirconia-silica refractories containing 60 % Cr,03 of different composition
to melts of E glass and basalt have found that, E glass and basalt impregnate
refractories, and under the influence of glass, some samples were slightly
corroded. The samples of developed optimal composition were less impreg-
nated than samples of other compositions and were not corroded by E glass
and basalt, which makes it possible to predict an increase in the stability of
these refractories in service in glass furnaces for the production of glass
fiber from E glass and basalt.

As a result of the carried out research, the technology of alumina-
chromia-zirconia-silica refractories with a content of 60 % Cr,03 has been
improved.

Key words: alumina-chromia-zirconia-silica refractories containing
60 % Cry03, batch, filler, semi-dry pressing, properties.

Bibliogr.: 8 titles.
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3aJIesKHiCTh BJIACTUBOCTEH XPOMOKCUIHUX i INIMHO3€MHO-XPOMOKCHIHO-
IUPKOHIOKCHIHO-KPeMHe3eMHHX 3 MacoBOI0 4acTKo10 30 % Cr,O3BorueTpu-
BiB Bix Bay okcuay xpomy / B. B. Maprunenko, I1. O. Kymenko, L. I'. Illyauk,
I0. €. Mimnbora, K. I. Kymenxko, 0. O. Kpaxmaas (AT «YxpH/IIB imeni
A. C. Bepexnoro», m. Xapkis, Ykpaina). Haykosi docnidsicennsa 3 ozne-
mpue6ié ma mexniiHoi kepamixu : 36. nayx. np. 2021. Ne 121. C. 23—35.

BAT «YrpHOIB imeni A. C. Bepe:xHOTO» pO3PO06JIEH] i BUTOTOBIAIOTHCA
XPOMOKCHUIHI BOTHETPUBU AJs hyTepiBKU Oaceiiny Ta (imepa CKJIOBaApHUX
meueil BUPOOHUIITBA CKJIOBOJIOKHA 3i cKa «E», AKi KOHTAaKTyIOTH 3 po3Imia-
BOM CKJIA, Ta IVIMHO3€MHO-XPOMOKCUJHO-IIMPKOHIHOKCUIHO-KPEMHE3EeMHi
BoruetpuBu 3 BMicToM 30 % Cry03 nia cay»k6u y BepxHili 6y10Bi ux meveii,
B OiISHKAX, 110 3a3HAIOTH BIJINBY KOMIIOHEHTIB CKJISHOI IITUXTH i PO3ILIaBy
ckJia. OCHOBHUM CUPOBUHHUM MAaTEPiaIoM /i BUTOTOBJIEHHS XPOMOKCUATHUX
BUPOOiB € MeTanypriiHuil oKkcug xpomy. IIpu BUTOTOBJIEHHI I'IMHO3E€MHO-
XPOMOKCUIHO-ITUPKOHINOKCUIHO-KPEMHE3eMHIX BUPOOiB SK XPOMOKCUTHU I
KOMIIOHEHT IIIUXTHU BUKOPUCTOBYIOTH METAJYPriiHUN OKCUL XpoMy abo cy-
MIiIll MeTaJIyprifHoro i MirMeHTHOTO OKCUAY XPOMY V cHiBBigHOIIeHHL 2 : 1.
BunpoOyBanHA HOBUX MaTepiajiB, TaKUX AK OKCHUJ XPOMY HOBOI MapKH,
B TEXHOJIOTiAX XPOMOKCUAHUX i TIMHO36MHO-XPOMOKCUAHO-IIUPKOHIHOKCHU-
HO-KPEeMHE3eMHUX BOTHETPUBIB € aKTyaJILHUM.

HocaimxeHo BILIUB OKCUAY XPOMY HOBOI MapKu Ha BJIACTUBOCTi XPOMOK-
CUIHUX BOTHETPUBIiB. BcTaHOBIIEHO, 1110 3pasKu 3 OKCUAY XPOMY HOBOI MapKH,
BiZIpecoBaHi IpU ONTUMAIbHUX 3SHAYEHHAX BOJIOTOCTi Macu i TUTOMOTO THC-
Ky IIpecyBaHHs, XapaKTepU3yIOThCA HEBUCOKOIO YABHOIO IIiJIbHICTIO CUPITIO
MOPiBHAHO 3i 3pa3dKamMu, BUTOTOBJIEHUMHU 3 METAJIYPTiliHOI'O OKCUAY XPOMY.
ITicsa Bumany 3pasku 3 OKCHIY XPOMY HOBOI MapKu 3a MOKasHUKaMU BJIac-
TUBOCTEH He IOCTYNAIThCA 3paskaM i3 MeTaJlyprifHoro OKCHUAY Xpomy, ajie
MaloTh 3HAYHI 3MiHU JiHIAHUX PO3MipiB IIpU BUIIAJI, 1[0 MOKe IIPU3BOIUTH
10 YTBOPEHHS TPIlllMH, TOMY HUTAHHA OTPUMAHHS XPOMOKCUAHUX BUPOOiB
i3 MIMXT 3 BaMiHOIO METAJTyPTiiHOTO OKCHUAY XPOMY Ha OKCHUJ XPOMY HOBOIL
MapKH 3 METOIO i ABUIIEHHSA YABHOI IIIiIBHOCTI BUPOOiB ITOTpeOye 10JaTKOBUX
IOCTiIKeHb.

IIpoBeneHO moCTiMKEeHHS BILIUBY OKCHUAY XPOMY HOBOI MapKH! Ha BJIac-
TUBOCTI INIMHO3€MHO-XPOMOKCHUTHO-IINPKOHINOKCHUIHO-KPEMHE3EMHIX BOTHE-
tpusis 3 BmicTom 30 % Cry03. BcTaHoBIEHO, 10 B ITUXT JJIsT BUTOTOBJIEHHS
X BOTHETPUBiB, AKA MiCTUTh MeTaJypPriiHuM i IirMeHTHUHA OKCU XPOMY,
MOJKJIMBi ITOBHA 3aMiHa HirMEHTHOT'O OKCHUAY XPOMY Ha OKCHJ XPOMY HOBOI
MapKu abo 30iIbIIIeHHA BMICTY B IIIMXTi OKCULY XPOMY HOBOI MapKH 3aMiCTh
YACTUHU MeTaJyPriifHOTO OKCHUAY XPOMY [0 CIIiBBIJHOIIIEHHSA METAIYPriAHOTO
OKCHUIY XPOMY Ta OKCHUAY XPOMY HOBOI MapKu 1:2.

Kanwouosi crosa: okcug XpomMy, XpPOMOKCHUIHI BOTHETPUBU, TJIMHO3EM-
HO-XPOMOKCUIHO-ITUPKOHIHOKCUIHO-KPEMHE3eMHI BOTHETPUBY, HaIliBCyXe
npecyBaHH#A, BJIaCTUBOCTI.

Bioaiozp.: 14 nass.

3aBMCHMOCTH CBONCTB XPOMOKCHIHBIX U I''IMHO3€MHO-XPOMOKCHUIHO-
IMPKOHUHOKCHIHO-KPeMHe3eMHBIX ¢ MaccoBoii moieii 30 % Cry03 orHeymopos
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ot Buaa oxkcuga xpoma / B. B. Mapreinenko, I1. A. Kymenko, U. I'. lllyauk,
10. E. Mumruesa, K. . Kymenko, 0. A. Kpoxmaas (AO «YkpHHUUO umenn
A.C.Bepe:xHoro», r. XapbkoB, Ykpauna). Hayunvie uccnedosanus no ozne-
ynopam u mexnuveckoi kepamuke : c6. nayw. mp. 2021. Ne 121. C. 23—35.

BAO «YkpHUUO umenu A. C. Bepe:xuoro» paspaboTaHbl U M3TOTABJIN-
BalOTCA XPOMOKCHU/HBIE OTHEYIOPHI AJs (PyTepoBKU Gacceiina u (humepa cre-
KJIOBapEHHBIX IIeUeil MPOM3BOACTBA CTEKJIOBOJIOKHA 13 CTeKJIa « E», KoTOphIe
KOHTaKTUPYIOT C PACILIIABOM CTEKJIA, ¥ TTIMHO3€MHO-XPDOMOKCHTHO-IIUPKOHUI-
oKcUAHO-KpeMHeseMHbIe orHeynopsl ¢ 30 % CryO3 mis ciy:K0bl B BEDXHEM
CTPOEHUU ITUX [eUell, B y4aCTKAaX, NCIBITHIBAIOIINX BINSIHIE KOMIIOHEHTOB
CTEKJITHHOM IINXTHI U PacIyiaBa cTekyia. OCHOBHBIM CHIPDHEBBIM MaTEPUAIOM
[UUIsI IIPOU3BOJACTBA XPOMOKCUAHBIX U3AEJIUN SBJIAETCS METaLIypPruiecKuit
okcuj xpoma. IIpu M3roToBIEHUN TVIMHO3EMHO-XPOMOKCUIHO-ITUPKOHUI-
OKCHUIHO-KPEeMHE3eMHBIX U3[eJINI B KaueCTBe XPOMOKCUAHOTO KOMIIOHEHTa
VX THI UCIOJIB3YIOT METALIYPIUUEeCKUI OKCUL XPOMAa UJIN CMeCh MeTaJIyp-
TUYEeCKOTO U MIUTMEeHTHOTO OKCHU/1a XpoMa B cooTHoIeHnu 2 : 1. Onpo6oBanue
HOBBIX MaTepUaJioB, TAKUX KaK OKCHJ XpOMa HOBOI MapKu, B TEXHOJIOTUAX
XPOMOKCUAHBIX U TJIMHO3EMHO-XPOMOKCHUIHO-IIUPKOHUNOKCUIHO-KPEMHeE-
3eMHBIX OTHEYIIOPOB ABJIAETCA aKTYaJIbHBIM.

WccnemoBano BiuAHNE OKCHULA XPOMa HOBOM MapKW Ha CBONMCTBA XPO-
MOKCHUIHBIX OTHEYIIOPOB. Y CTAHOBJIEHO, UTO 00PA3IILI M3 OKCHUA XPOMa HOBOIT
MapKu, OTIPECCOBAHHLIE IIPU ONTUMAIbHBIX 3HAUEHUAX BIAKHOCTU MAaCCHI
¥ YIEeJBHOTO JABJIEHUS IIPECCOBAHUSA, XaPAKTEPUIYIOTCA HEBBICOKOHM KaXKy-
11eics IJIOTHOCTHIO ChIPIA II0 CPABHEHUIO ¢ 00pas3iiaMu, N3TOTOBIEHHBIMY U3
MeTaJLIIypPruuecKoro okcuga xpoma. [Tocie o6:xura o06pasiibl U3 OKCHIA XpoMa
HOBOI MapKH IT10 ITIOKa3aTeJIAM CBOMCTB He YCTYIIaloT 00pasiiaM 13 MeTaJLIy Pri-
YeCKOT0 OKCHU/Ia XPOMa, HO UMEeIOT GOJIbIIIVe UBMEeHEeHU A TNHEHHBIX Pa3MepOB
IIPU 00KUTe, UTO MOXKET IPUBOIUTH K 00Pa30BAHUIO TPEIIVH, II09TOMY BOIIPOC
TIOTyYeHUA XPOMOKCHUAHBIX U3IeJINH 13 IITUXT C 3aMEeHOH MeTaLIypPrIIecKoro
OKCHIa XpoMa Ha OKCH/]] XpOMa HOBOM MapKH C IeJIbI0 IOBBITIIEHUA KayKyIreiicsa
ILJIOTHOCTH U3JeIuil TpeOyeT JOTIOJHUTEIbHBIX UCCIEJOBAaHUH.

IIpoBeneHo uccaesoBaHYe BANIHUA OKCUJA XPOMa HOBOM MapKU Ha CBOI-
CTBa IVINHO3EMHO-XPOMOKCHUAHO-IIMPKOHNHOKCUJHO-KPEMHE3€MHBIX OTHEYIIO-
posc cogeprkannem 30 % CryOs. YCTaHOBIEHO, UTO B IINXTE JJISI U3TOTOBJICHUS
9TUX OTHEYIIOPOB, COJEPKaIell MeTaIypPTUUeCKUA 1 MUTMEHTHBIH OKCHT
XpoMa, BOBMOJKHBI IIOJTHAA 3aMeHa MUTMEHTHOTO OKCHJa XPOMa Ha OKCUT
XpoMa HOBOI MapKU WJIN YBeJIWUeHVe COAEPIKAHUA B IIINXTE OKCULA XpoMa
HOBOII MapK¥ BMECTO YaCTU METaJLJIyPIrUUeCKOro OKCHULA XPOMa [0 COOTHOIIIe-
HUS MeTaJIIyPTUYecKOro OKCHU/Ia XpOMa U OKCH/ia XpoMa HOBoM Mapku 1 : 2.

Kaniouesvie cno8a: OKCUL XpOMa, XPOMOKCUTHBIE OTHEYIIOPHI, TJIMHO3EM-
HO-XPOMOKCUIHO-ITUPKOHNHOKCUIHO-KPeMHEe3eMHbIe OTHEYIIOPHI, IIOJIYCyX0e
mmpeccoBaHUe, CBOMCTBA.

Bubauoep.: 14 Hass.

Properties dependence of chromia and alumina-chromia-zirconia-silica
refractories with a mass fraction of 30 % Cry03 on the type of chromium
oxide / V. V.Martynenko, P. 0. Kushchenko, I. G. Shulyk, Yu. Ye. Mishnyova,
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K. I. Kushchenko, Yu. O. Krakhmal (JSC “URIR named after A. S. Berezh-
noy”, Kharkiv, Ukraine). Scientific research on refractories and technical
ceramics : collection of scientific papers, 2021, no. 121, pp. 23—35.

In JSC “URIR named after A. S. Berezhnoy” chromia refractories for
the lining of pool and feeder of glass-making furnaces for the production
of glass fiber from E glass, which are in contact with the glass melt, and
alumina-chromia-zirconia-silica refractories with 30 % Cr,03 for service in
the topsides of these furnaces, in areas affected by components of the glass
batch and glass melt, have been developed and manufactured. The main raw
material for the chromia products manufacturing is metallurgical chromium
oxide. In the manufacture of alumina-chromia-zirconia-silica products,
metallurgical chromium oxide or a mixture of metallurgical and pigment
chromium oxide in a ratio of 2 : 1 is used as the chromium oxide component
of the batch. The testing of new materials, such as a new grade of chromium
oxide, in the technologies of chromia and alumina-chromia-zirconia-silica
refractories is relevant.

The effect of a new grade of chromium oxide on the properties of chromia
refractories has been investigated. It was found that samples of a new grade
of chromium oxide, pressed at optimal values of moisture content of the mass
and specific pressing pressure, are characterized by alow apparent density of
the raw material in comparison with samples made of metallurgical chromium
oxide. After firing, samples from chromium oxide of the new grade are not
inferior to those of metallurgical chromium oxide in terms of properties, but
they have large changes in linear dimensions during firing, which can lead to
the formation of cracks, therefore, the issue of obtaining chromia products
from mixtures with the replacement of metallurgical chromium oxide with
chromium oxide of the new grade in order to increase the apparent density
of products requires additional research.

A study on the effect of new grade of chromium oxide on the properties
of alumina-chromia-zirconia-silica refractories with a content of 30 % Cr,05
has been carried out. It was established that, in the batch for the manufac-
ture of these refractories, containing metallurgical and pigment chromium
oxide, it is possible to completely replace the pigment chromium oxide with
chromium oxide of the new grade or to increase the content in the batch of
chromium oxide of the new grade instead of a part of metallurgical chromium
oxide to the ratio of metallurgical chromium oxide and chromium oxide of
the new grade=1: 2.

Key words: chromium oxide, chromia refractories, alumina-chromia-
zirconia-silica refractories, semi-dry pressing, properties.

Bibliogr.: 14 titles.

Po3po6ka TexHOoJI0ril BiOpPOIUTHX KOPYHIOUIMiHeIbHUX KOBIIOBUX CTa-
KaHiB IJI1 BAKYyMHOTO po3jauBaHHsd ctaixi / B. B. Maptunenko, L. I'. Illynuk,
II. O. Kymenko, JI. M. 3omoryxina (AT «YxkpH/IIB imeni A. C. Bepe:xHoro»,
M. XapkiB, Ykpaina). Haykxoei docnidsicenna 3 602cnempusieé ma mexniinol
Kepamiru : 36. nayk. np. 2021. Ne 121. C. 36—45.
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BuBueHO BOIMB 36pPHOBOIO CKJIALY KPYITHO3EPHUCTOI YACTUHU IIMXTU
Ha BJIACTUBOCTi KOPYHIOIIITiHEJIbHOI BiOposnToi Macu (BOJIOTiCTh, PO3TiKaHHSA
i yac BiOpairii) i Ha BJIaCTUBOCTI HEBUIIAJIEHUX i BUTIAJIEHUX 34 TEMIIEPaTyPHU
1580 °C BiO6ponuTux 3paskiB i3 Hei. BcTaHOBIEHO ONITUMANBHUYN 3€PHOBUMA
CKJIaJ KPYITHO3EPHUCTOI YaCTUHY BiOPOJIMTOI KOPYHAOIIITi HEeJIbHOI MacH, ii BO-
JIOTicTh i po3TiKaHHA i yac BiOpairii, 110 3a6e3MeuyoTh JOCATHeHH A HA01IbIIT
BHCOKUX IIOKA3HUKIB BJIacTHBOCTE! BUPOOGiB 3 Hel: BigkpuTa mopucricts 14,3 % ,
yABHA MIiIbHiCTE 3,33 r/cM3, Meska MiIHOCTI Imif yac cTuckanusa 365 H/mm2.

3 ypaxyBaHHSAM OTPUMAaHUX Pe3yabTaTiB gocaimkens B AT «YkpH/IIIB
imeni A. C. Bepe:XHOT0» BUTOTOBJIEH] CTIOCOG0OM BiOPOJIUTTSA AOCTiAHI KOBIITOBL
CTaKaH! KOPYHIOIIIiHEJBHOTO CKJIALY 3 BUCOKUMU ITOKa3HUKAaMU BJIACTUBOC-
Teti: MmacoBa yactka Al,O3 — 96,0 % , MgO — 1,5 %, Si0Oy — 0,6 % , BigkpuTa
mopucricts 14,0—14,5 % , yapHa IIiabHICTS 3,32—3,35 r/cM?, Mesxa MiIfHOCTI
mif uac cruckausa 320—3860 H/mm2.

IIpoBeseHMU TPOMUCIOBUMY BUIIPOOYBAHHAMU B CJIYsKOi Ha OTHOMY
3 MeTaJyprifiHUX MiATPUEMCTB YKPaiHU IIMX KOBIIOBUX CTaKaHIiB IpU Ba-
KYYMHOMY PO3JIMBaHHIi CTaJIi i3 TPOMKOBIIIIB BCTAHOBJIEHO, III0 BOHU 3a0e3-
mevyITh Oe3nepepBHe posauBaHHA cTasi Big 240 mo 450 T 3a TemmepaTypu
1580—1650 °C i xapaKTepusyHThCs BICOKOI KOPO3iiiHO0 cTifiKicTio (MaOTh
He3HaUYHMU 3HOC CTAJIEePO3IUBHOTO KaHAIY, AKUI He IEPEeBUIIYE ~ 3—5 MM).

Bukonanumu nerporpadivHUMU LOCTiIKEeHHAMN 3pa3Ka KOBIIIOBOTO
CcTaKaHa MicJs CIIy:KOu BCTAHOBJIEHO, 1110, BHACTIJOK KOHTAKTY PO3ILJIaBIEHOL
CTaJIi 3 BOTHETPUBOM, ¥ HHOMY YTBOPIOETHCA CMyTa IMUPUHOI 10 ~ 0,2 MM
i3 mminesi, AKa CTPUMY€e IPOHUKHEHHS PO3IJIABJIEHOTO MeTaJy II0 IIopax
i MikpoTpimumHaxX y CTPYKTYPY CTaKaHA i MePEeIIKoaKae Moro 3HOCY, TUM
caMHM IiJBUIIYIOUYN HOT0 KOPO3iHY CTiKiCTh.

V¥ pesyabrati Bukonanux gociaigkenb B AT « YkpHIIB imeni A. C. Be-
PEXXHOTO» PO3POOJIEHO TEXHOJIOTiI0 BiOPOIUTUX KOPYHAOIIITI HEJITHbHUX KOBIIIO-
BUX CTaKaHiB IJIs1 BAKYYMHOTI'O PO3JIMBAHHS CTAJII i3 IPOMKOBIIIiB, sIKi 3a I10-
Ka3HMKaMU BJIACTUBOCTEH He IIOCTYIIAaIThCA KPAI[MM CBiTOBUM aHaJloraM.

3acTocyBaHHA BUCOKOAKICHMX KOBIIIOBUX CTAaKaHIiB IIPU BaKYyMHOMY
PO3JIMBaHHI cTaJI 13 TPOMKOBIIIIB 3a0€3IeUNUTh BUPOOHUIITBO BeJINKOTra0apuT-
HUX BiUTMBOK 13 cTaJji BUCOKOI SKOCTi 3 MiABUIIIEHUMHU €KCILTyaTaliiHUMU
XapaKTepUuCTUKaMuU, 10 IPU3BeJie M0 OiJbI TPUBAJIOTO TEPMiHY CIYKOU
CTaJIeBUX KOHCTPYKIIIM Ta MeTajieBUX JeTajell MaIlllnuH i MeXaHi3MiB y cIIo-
YKMBaUiB PiBHUX rajyseil IPOMUCIOBOCTI.

Kaouosi cioga: BiIOPOIUTI KOPYHIOIIITiHEJIbHI KOBIITOBI CTAaKaHU, BAKY-
YMHE PO3JINBAHHSA CTAJIi, IPOMKOBIII.

Bioaiozp.: 10 nHase.

Pazpa6oTka TeXHOJOrHY BUOPOJIUTHIX KOPYHIOMIIINHEIHBIX KOBIIEBBIX
CTAKaHOB JJIsI BAKYYMHOI pa3iauBku ctaau / B. B. Mapreiaenko, U. I'. lllynuk,
II. A. Kymenko, JI. H. 3omxoryxuna (AO «YkpHUUO umennu A. C. Bepe:x-
HOTO», I'. XappKoB, Ykpauna). Hayunule uccnedoéanus no ozneynopam
u mexnuveckol kepamuke : c6. nayw. mp. 2021. Ne 121. C. 36—45.

syueno BiuAHUE 3ePHOBOTO COCTaBa KPYITHO3€PHUCTOMH YACTH IITMXTHI
Ha CBOMCTBa KOPYHAOIININHEJILHON BUOPOJIUTOHN Macchl (BJIaKHOCTD, PacTeKa-

210  ISSN 2663-3566 Haykosi gocnigmeHHs 3 BOrHeTpHBiB Ta TexHiuHOI Kepamikm: 36. Hayk. np., 2021, No 121



HUe TP BUOpaINK) 1 Ha CBOMCTBA HEODOIKIKEHHBIX 1 000KIKEHHBIX TP TeM-
neparype 1580 °C BuOpOIUTHIX 00pa3I[0B 13 Hee. Y CTAaHOBJIEH ONITUMAJIbHbBIIH
3ePHOBOIT COCTaB KPYITHO3EPHUCTOM YACTU BUOPOJIUTON KOPYHAOIIITNHETbHOM
MAaccChl, ee BJIAsKHOCTDb U PACTEKAHUe IPU BUOPAIluK, 00eCIIeunBAIOIIIe JOCTH-
JKeHre HanboJiee BLICOKUX ITIOKal3aTeseil CBOMCTB U3AeJINi U3 Hee: OTKPhITasd
nopucrocTs 14,3 % , KaxKyIasacs ILJIOTHOCTE 3,33 I'/cM3, Ipeges IPOUYHOCTH
npu csxatuu 365 H/mm2.

C yueToM IIOJIyYEeHHBLIX Pe3yabTaToB ucciaenoBanuii B AO « YKpHUNO
uMenu A. C. Bepe;KHOT0O» U3TOTOBJIEHBI CTIOCOO0M BUOPOJIUTHS OIBITHBIE KOB-
IIeBbIe CTaAKaHbI KOPYHIOIIINHEIHFHOTO COCTaBa C BLICOKMMU ITIOKA3aTeIAMU
cBoiicTB: Mac. foiasa Al,03 — 96,0 % , MgO — 1,5 %, Si0 — 0,6 % , oTKpBITas
nopuctocTs 14,0—14,5 % , KaxKyIasacs IIOTHOCTE 3,32—3,35 r/cM3, pefet
npouHocTy npu cxxatun 320—360 H/mm2.

IIpoBeeHHBIMY IPOMBINIIEHHBIMY UCHBITAHUAME B CJIY:K0e Ha OJHOM
13 MEeTAJIYPIrUUeCKUX MPEANPUATUN YKPAUHBI 9TUX KOBIIEBLIX CTAKAHOB
P BAKYyMHOM pa3/inBKe CTaJIY U3 IIPOMKOBIIIE yCTaHOBJIEHO, YTO OHU 00e-
creuunBaioT OecripepbIBHYIO padauBKy ctaiau oT 240 no 450 T mpu TeMiiepaType
1580—1650°C u xapakTepusyIOTCA BBICOKON KOPPO3UOHHOUN CTONKOCTBHIO
(UMeIoT He3HAUUTEIbHBIN N3HOC CTAJIePasJIMBHOTO KaHala, KOTOPHIH He IIpe-
BBIIIIAET ~ 3—5 MM).

BrinosiHeHHBIME TTeTPOTPadUIECKUMU UCCIETOBAHUAMU 00pasia KoB-
IIEBOTO CTaKaHA IIOCJIe CIAYKOBI YCTAaHOBJIEHO, UTO, BCJIEICTBUE KOHTAKTA
pacILIaBJIeHHOI CTaJIN ¢ OTHEYIIOPOM, B HEM 00pasyeTcs II0JI0Ca IITUPUHOM
o ~ 0,2 MM U3 mIIUHEINU, KOTOPas CAEP’KUBAET IPOHNKHOBEHUE PACILIAB-
JIEHHOT'0 MeTaJjlja II0 II0PaM U MEKPOTPEIINHAM B CTPYKTYDPY CTaKaHa U IIpe-
IATCTBYET ero U3HOCY, TEM CAMBIM IIOBBIIIAS €0 KOPPOSUOHHYIO CTOHKOCTD.

B pesyabrare BbInoSTHEHHBIX uccaeqoBauuii B AO « YKpHUUMO umenn
A. C. BepesxHoro» paspadboraHa TeXHOJIOTUA BUOPOJIUTHIX KOPYHIOIIIINHE b~
HBIX KOBIIIEBBIX CTAKAHOB JJI BAKYYMHOU Pa3JIMBKY CTAJIY U3 IPOMKOBIIIEH,
KOTOpBIE 110 TIOKAa3aTeJIsIM CBOMCTB He YCTYIAIOT IYUIIINM MUPOBBIM aHAJIOTaM.

IIpuMmeneHre BHICOKOKAUECTBEHHBIX KOBIIIEBBIX CTAKAHOB IIPU BAKYyM-
HOI1 pa3JMBKe CTaJau U3 TPOMKOBIIIEeIl 00eCIIeYnT MPOU3BOACTBO KpymHOraba-
PUTHBIX OTJIMBOK M3 CTAJIN BBICOKOTO KaUeCTBa C MOBBIIIIEHHBIMH 9K CILIyaTa-
IIUOHHBIMH XapaKTePUCTUKAMU, UTO IPUBEAET K 60JI€€e IPOJOIIKUTEIHbHOMY
CPOKY CJIY3KOBI CTAJBHBIX KOHCTPYKIIUI U METALINYECKUX JeTaIeil MalluH 1
MEeXaHU3MOB y HOTPeOUTEIel Pa3HbIX OTPACJell IPOMBIIIJIEHHOCTH.

Kawuesvie cio6a: BUOPOJIUTHIE KOPYHIOUININHEIbHBIE KOBIIIEBLIE CTAKa-
HBI, BAKYYMHAas Pa3InBKa CTAJIU, IPOMKOBIII.

Bubauoep.: 10 Hass.

Development of the vibrocasting alumina-spinel ladle nozzles tech-
nology for vacuum casting of steel / V. V. Martynenko, I. G. Shulyk,
P. 0. Kushchenko, L. M. Zolotuhina (JSC “URIR named after A. S. Berezh-
noy”, Kharkiv, Ukraine). Scientific research on refractories and technical
ceramics : collection of scientific papers, 2021, no. 121, pp. 36—45.

The effect of grain size composition of the coarse-grained part of batch
on the properties of alumina-spinel vibrocasting mass (moisture, flowability
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during vibration) and on the properties of unburned and fired at 1580 °C
vibrocasting samples from it has been studied. The optimal grain size compo-
sition of the coarse-grained part of the vibrocasting alumina-spinel mass, its
moisture content and flowability during vibration, ensuring the achievement
of the highest properties of products from it (open porosity 14.3 % , apparent
density 8.33 g/cm3, cold crushing strength 365 N/mm?2) were established.

Taking into account the obtained research results, in JSC “URIR named
after A. S. Berezhnoy”, experimental ladle nozzles of alumina-spinel compo-
sition with high properties (chemical composition, wt. % : Al,05 — 96.0 %,
MgO —1.5%,Si0y — 0.6 % ; open porosity 14.0—14.5 % ; apparent density
3.32—38.35 g/cm?3; cold crushing strength 320—360 N/mm?) were manufac-
tured by the vibration casting method.

Industrial tests of these ladle nozzles carried out in service at one of the
metallurgical enterprises of Ukraine during vacuum casting of steel from
tundish found that, they provide continuous casting of steel from 240 to 450
tons at a temperature of 1580—1650 °C and are characterized by high cor-
rosion resistance (they have insignificant wear of the steel-pouring channel,
which does not exceed ~ 3—5 mm).

The petrographic studies of a ladle nozzle sample after service estab-
lished that, due to the contact of molten steel with refractory, a strip up to
~ 0.2 mm wide from spinel forms in it, which restrains the penetration of
molten metal through pores and microcracks into the ladle nozzle structure
and prevents its wear, thereby increasing its corrosion resistance.

As a result of the carried out research, at JSC “URIR named after
A. S. Berezhnoy”, a technology of vibrocasting alumina-spinel ladle nozzles
for vacuum casting of steel from tundish, which is not inferior to the best
world analogues in terms of properties, has been developed.

The use of high-quality ladle nozzles in vacuum casting of steel from
tundish will ensure the production of large-size castings from high-quality
steel with increased operational characteristics, which will lead to a longer
service life of steel structures and metal parts of machines and mechanisms
for consumers in various industries.

Key words: vibrocasting alumina-spinel ladle nozzles, vacuum casting
of steel, tundish.

Bibliogr.: 10 titles.

BuBuenHs BIIUBY BuAy n1006aBok ZrQs i SiOy Ha BIacTHBOCTI BHCOKO-
TVINHO3eMHHX THTJIiB /IS IIABKH JKapOMilfHUX cILIaBiB i ctaneii / B. B. IIpu-
maueHKo, I. I'. llymuk, K. I. Kymenko, II. O. Kymenko, }O. O. Kpaxmas,
JI. II. Tkauenko, I0. €. MimuasoBa (AT «YkpH/IIB imeni A. C. Bepe:xHoro»,
M. Xapkis, Ykpaina). Hayxoei 0ocnidncennsa 3 602Hempueié ma mexniinoi
Kepamiru : 36. Hayk. np. 2021. No 121. C. 46—54.

B AT «YxkpHIIB imeni A. C. Bepe:xkHOro» po3po0eHo Ta BIPOBAJKEHO
TEXHOJIOTiI0 BiOPOJIMTTS BUCOKOAKiICHMX BOTHETPUBIB i3 36 pHUCTUX Mac PidHUX
3a XiMIUYHKM CKJIaOM, po3MipamMu, KOH(Irypaiieio Ta Baroxw Bupo0iB, 30KpeMa
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TUTJIIB AJ14 iIHAYKIIMHOI IJIaBKY }KapOMilTHUX criaBiB. MymiTOKOPYHIOBI Up-
KOHBMicHI Turi 3a po3pobJieHoro TexHoIorieo MicTaTs ZrOy ~ 8 % , niokcus-
MUpKOHiBMicHI — ~ 17 % , KopyHI0Bi upKoEBMicHI — ~ 8 %, ~8—10 %
i~ 25 %, maroTh Bigkpury mopucticts < 20 % , MexKy MiIlHOCTI i uac cTuc-
KaHHSA 3aJIeKHO Bi/l BUKOPUCTAHOI CHPDOBUHMU i TeMIIepaTypu BUTIATY Y MeKax
~ 50—230 H/MMm2, Tepmocriiikicts > 20 remmoamin (1300 °C — Boza).

VYV craTTi mpoBeseHO MOCTiMKeHHsS 3 BUBUEHHS BIJIUBY BUAY H06ABOK
Zr05 i SiOy, aKi BBeZeHO MUPKOHOM ab0 JiOKCUIOM IUPKOHiI0 B KOMOiHAIiT
3 KpeMHe3eMBMiCHOI0 100aBKOI0, HAa OCHOBHI ITOKA3HUKU BJIACTUBOCTEH Bi-
OposimTHX 3pasKis micasa Bumnasay 3a 1580 °C.

V¥ pesyJibTaTi MpoBeAeHUX JOCTiIKeHb OTPUMAHO BUCOKOTIMHO3EMHi 3pas-
Ku 3 10 % ZrO,, 1110 BBEIeHO IUPKOHOM a00 IOPOIITKOM AiOKCUAY IIUPKOHIIO,
AKi XapaKTepusyoThCA yABHOIO MIiabHIicT0 3,121 3,08 r/cM3, BiAKpuTOIO IIO-
puctictio 14,41 15,5 % , Mesxero MimHoCTi mij yac cruckassaa 1451210 H/mm2,
TepmocritikicTio (1300 °C — Boza) > 20 Temto3miH i 6 Temyio3MiH BigmoBigHO,
TOGTO PU MPAKTUYHO OJHAKOBOMY XiMiUHOMY CKJIa[i 3pas3Ku 3 IUPKOHOM
MalTh Kpallli TOKa3HUKU BJIACTUBOCTEH II[OJI0 BiIKPUTOI IIOPUCTOCTI, yAB-
HOI IMiJILHOCTI i 0COOJMBO MO0 TEPMOCTIHKOCTi, Hi’K 3pas3Ku 3 HiOKCUIOM
IUPKOHII0O B KOMOiHaIlil 3 KpeMHe3eMoM. BUCOKY TepMOCTifiKicTh 3pas3KiB
3 IIUPKOHOM MOJKJINBO MOSCHUTHU XapaKTepoM IIOP — BUIOBIKEHi, CIIOydJeHi
Ta HeMPaBWJIbHOI KOH(piryparii, a TakoK HaABHICTI0O MiKpPOTpPilinHOBATOI
CTPYKTYPH BHACJIOK PO3KJIAJaHHA IIUPKOHY 1 yTBOPEHHA MiKPOKpPHCTAIiY-
HOT'0O MOHOKJIIHHOTO JIOKCUAY ITMPKOHiI0, B TOH Yac AK y CTPYKTYpPi 8pasKis,
IO CKJIaZy AKMX BXOJUB IMIOPOIIOK JIOKCUIY IIUPKOHI0 i KpeMHe3eMy Ta CyMilin
CIIIJIFHOTO IOMEJTY TJINHO3eMY i KpeMHe3eMBMiCHOI J00aBK Y, IIOPU IEPEBAYKHO
KpyTJiisonpoBaHi. BpaxoByouu TaK0K, 110 IIUPKOH € BITYN3HAHUM MaTepi-
aJIoM i € 61y AeteBUM, HidK iMmopTHU ZrOg, 118 TUTJIIB GBI ZOTIIEHUM
€ BUKOPUCTAHHSA IIUPKOHY.

Katou06i c1068a: BUCOKOTJIMHO3E€MHI TUTJI, IIUPKOH, JiOKCHU IIUPKOHIO,
KpeMHe3eMBMicHA Jo6aBKa.

Bioxioep.: 10 nass.

HN3yuenue BausHug Buga m1o06aBok ZrO, u SiO, Ha cBoiicTBa BBHICO-
KOTJIMHO3eMUCTHIX TUTJIEH A MIaBKH JKaPONPOYHBIX CILJIABOB U CTa-
aeit / B. B. lIpumauenko, U. I'. Illynuk, K. U. Kymenko, II. A. Kymenko,
0. A. Kpaxmaas, JI. I1. Tkauenko, Q. E. Mumuaésa (AO «YkpHHUHNO umenu
A.C.BepexHoro», r. XappkoB, YKkpanna). HayuHnvie uccniedoéanus no ozne-
ynopam u mexnuieckou kepamukre : c6. nayw. mp. 2021. Ne 121. C. 46—54.

B AO «YxpHINNO umernu A. C. Bepe:xHoro» paspaborana u BHeJpeHA
TeXHOJIOTUSI BUOPOJIUTHA BBICOKOKAUECTBEHHBIX OTHEYIIOPOB M3 3€PHUCTHIX
Mace pasJIUYHBIX 10 XUMUUYECKOMY COCTaBy, pasMepaM, KOH(GUTYPaIluK U BeCy
U3AeJIUN, B YaCTHOCTHU TUTJIEH NJIA MHAYKIIMOHHON IIJIaBKU KapOIIPOUHBIX
cmiaaBoB. MyJLIMTOKOPYHIOBRIE ITUPKOHCOAEPsKAalIllie TUTJIN II0 pa3paboTaH-
HOI TexHoJOTUU comgepskar ZrO ~ 8 % , IUOKCUAIMPKOHUCOIepIKaIIie —
~ 17 % , KopyHI0BbIe IIUpKOHUcoaepkariue — ~ 8 % , ~8—10% u~ 25 %,
HMEIOT OTKPBITYI0 mopucTocTh < 20 %, mpemes IPOYHOCTU MIPU CIKATUU
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B 3aBHCHMOCTH OT HCIIOJIb3YEMOT'O ChIPhS U TeMIIEPATypPhl 00KUTra B IIpeje-
nax ~ 50—230 H/mm2, repmocToiikocTs > 20 Temnocmen (1300 °C — Boza).

B cTarbe poBeieHbl NCCIe0BAHNS II0 U3YUYEHUIO BIUSIHUA BUIa 100aBOK
ZrOy u SiOy, BBeIeHHBIX ITUPKOHOM MUJIU TUOKCUIOM IIMPKOHUS B KOMOMHA-
1Y ¢ KpeMHe3eMcoiepsKraleit 06aBKOil, Ha OCHOBHbBIE ITOKA3aTeJId CBOMCTB
BHOPOJIUTHIX 00pasIoB mocJe obsxxura mpu 1580 °C.

B pesyJsbTaTe IpoBeJeHHBIX MCCJIELOBAHUN IMOJYUYeHbI BHICOKOTJIMHO-
demucTbie 06pasiel ¢ 10 % ZrO,, BBeleHHBIM ITUPKOHOM HJIU IOPOIIKOM
IUOKCHUIA ITUPKOHUS, KOTOPbIe XapaKTepPU3yIOTCA KaXKyIecsa II0OTHOCThIO
3,12 u 3,08 r/cm3, oTKPHITO mopucTocThio 14,4 u 15,5 % , mpegeom mpod-
HOCTH Iipu cxxatuu 145 u 210 H/mm2, repmocToiikoctsio (1300 °C — Boza)
> 20 TemaocMeH 1 6 TEMJIOCMEH COOTBETCTBEHHO, T. €. IPU IPAKTUUECKU
OIMHAKOBOM XUMUYECKOM COCTaBe 00pasIlbl C IIUPKOHOM MMEIOT JIyUIIue
MoKas3aTeJiu CBOMCTB KasKyIencs MJIOTHOCTA U 0COOEHHO TePMOCTONKOCTH,
yeM 00pasIhbl C AUOKCUIOM IIUPKOHUA B KOMOMHAIINY ¢ KpeMHe3eMoM. Bbico-
KYIO TEDMOCTONKOCTb 00Pas3IlOB C IIMPKOHOM MOYKHO O0BbACHUTH XapaKTepoM
mop — yAJUHEHHBbIe, COOOIatoIrecss U HeIPaBUJIbLHON KoHuUrypamnum, a
TaKKe HaJINYreM MUAKPOTPEIMHOBATOM CTPYKTYPhI BCJIEICTBIE PA3IOKEHUA
IUPKOHA 11 00Pa30BaAHUA MUK POKPUCTAINYECKOr0 MOHOKJIMHHOT'O TUOKCHIA
IUPKOHUSA, B TO BpeMsA KaK B CTPYKTYpe 00pas3IioB, B COCTAB KOTOPHIX BXOMII
IMOPOIIIOK AUOKCHAA IUPKOHUA U KPpeMHe3eMa 1 CMeCh COBMECTHOTO ITOMOJIa
rJIHO3eMa M KpeMHe3eMCcOoepsKaleil 700aBKM, IOPhLI IPEeUMYIIeCTBEHHO
KPYyIJble N30JMPOBAHHBIE. ¥ UUTHIBAsA TaKJKe, UTO IIUPKOH SABJSIETCA OTeue-
CTBEHHBLIM MaTEpPUAJTIOM U ABJIAETCA 00Jiee AeIIeBbIM, YeM UMIOPTHEIH ZrO,,
IS TUTJIet 6oJiee 1esiecoo0pasHo UCII0JIb30BaHMe IIUPKOHA.

Katouesvle co6a: BBICOKOTJINHO3EMUCThIE TUTJIN, TUPKOH, TUOKCUT
IIUPKOHUS, KPpeMHe3eMcoaepsKaIas 106aBKa.

Bubauoezp.: 10 nase.

Study on the effect of ZrO, and SiO, additions type on the properties
of high alumina crucibles for melting heat-resistant alloys and steels /
V. V. Primachenko, I. G. Shulyk, K. I. Kushchenko, P. O. Kushchenko,
Yu. O. Krakhmal, L. P. Tkachenko, Yu. Ye. Mishnyova (JSC “URIR named
after A. S. Berezhnoy”, Kharkiv, Ukraine). Scientific research on refracto-
ries and technical ceramics : collection of scientific papers, 2021, no. 121,
pp. 46—54.

The technology of vibrocasting high-quality refractories from granular
masses of different chemical composition, size, configuration and weight of
products, in particular crucibles for induction melting of heat-resistant alloys
was developed and introduced by JSC “URIR named after A. S. Berezhnoy”.
According to the developed technology, mullite-alumina zircon-containing
crucibles contain ZrOy ~ 8 %, zirconia-containing crucibles — ~ 17 %,
alumina zircon-containing crucibles — ~8 %, ~8—10 % and ~ 25 %, have
open porosity < 20 %, cold crushing strength depending on the used raw
materials and firing temperature within ~ 50—230 N/mm?2, thermal shock
resistance> 20 thermal cycles (1300 °C — water).
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The article studies the effect of ZrO, and SiO, additives type introduced
with zircon or zirconia in combination with a silica-containing additive on
the main properties of vibrocasting samples after firing at 1580 °C.

As a result of the studies the high alumina samples with 10 % ZrO,,
introduced by zircon or zirconia powder, were produced, which are charac-
terized by apparent density of 3.12 and 3.08 g/cm3, open porosity of 14.4
and 15.5 %, cold crushing strength 145 and 210 N/mm?2, thermal shock
resistance > 20 thermal cycles and 6 thermal cycles (1300 °C — water) re-
spectively. That is, with practically the same chemical composition, samples
with zircon have better indicators of apparent density and especially thermal
shock resistance than samples with zirconia in combination with silica. The
high thermal shock resistance of samples with zircon can be explained by
a nature of the pores which long irregular in configuration and connected
to each and, as well as microfractured structure due to the decomposition
of zircon and the formation of microcrystalline monoclinic zirconia while
in the structure of the samples, which included zirconia powder and silica
and a mixture of joint grinding of alumina and a silica-containing additive,
the pores are predominantly round isolated. Considering also that zircon is
a domestic material and is cheaper than imported ZrO,, it is more expedient
to use zircon for crucibles.

Key words: high alumina crucibles, zircon, zirconia, silica-containing
additive.

Bibliogr.: 10 titles.

IIpouecu (pa30yTBOPEHHSA TA OCHOBHI BJIACTUBOCTI IMPKOHIOKCHUTHO-
TVINHO3eMHOI HaOuBHOI Macu Ha (ocdaTHiil 3B’A311i B 3aJ1€KHOCTI Big TeM-
neparypu il repmoo6po6ku / B. B. Maprunenko, I1. O. Kymenko, B. B. ITpu-
maueHko, L. I'. [llyauxk, O. B. Ilpouaxk, B. B. Bapranos (AT «YxpH/IIB imeni
A. C. Bepexnoro», m. Xapkis, Ykpaina). Haykosi docnidsicennsa 3 6ozne-
mpueéié ma mexniiHoi kepamixu : 36. Hayx. np. 2021. Ne 121. C. 55—64.

BuBueno mporiecu a3zoyTBOPEeHHA i OCHOBHI ITOKA3HUKU BJIACTUBOC-
Tel 3pasKiB IMUPKOHIAOKCUIHO-TJINHO3eMHOI Ha0UBHOI Macu Ha dochaTHil
3B’ 3111, TepM0o0OpobIeHUX B Aianazoui remmepatyp 200—2100 °C. Beranos-
JIeHO, IIf0 HaibinbIn moBHA B3aeMoAia POy 38 Kybiunum ZrO, BindyBaeTnsca
B mianasoui remmepatyp 1200—1400 °C, 1e nposaBiAeThCA B 3HAUHIN fecTa-
Gismisanii Ky6iunoi pasu ZrO, (kinbKicTs sikol 3miHIOETHCA Big 70 mo 35 %)
icynpoBomKyeThCA NafiHHAM MilTHOCTi 3pasKiB (6, 3MiHIOETHCA Bif 62— 72
10 85—44 H/Mmm?2), axka 3alulIaeThcA NOCTATHBOIO JJId 30epeskeHHs Oyi-
BesJbHOI MinHOCTi (pyTepiBKu. IIpomec mecrabimizanii Kybiunoi dasu ZrO,
3akiHuyeTbcd 3a remiepatypu 1700 °C. IligBuinieHHA TeMIepaTypu TePMO-
00po0ku 3paskiB Big 1700 1o 2000 °C copuunHse posnaz docharis agominiio,
KaJIBIIifo i MUPKOHIIO i IPU3BOAUTE 0 TOBTOPHOI cTabimisaiii ZrO,. Bkaszani
IPOIeCH CIPUAIOTH YIIIMIBHEHHIO (P, 3pocrae Bix 4,28 mo 4,30 r/cm3)
i sMiIHEHHIO CTPYKTYpPHU 3paskis (G, 8pocrae Big 72 1o 95 H/mm?). ITogans-
mre migBuienas remmnepatrypu Big 2000 1o 2100 °C mpu3BOAUTD A0 AeAKOTO
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OILJIaBJIEHH ITIOBEPXHi 3pa3KiB BHACJIIIIOK IIJIaBJIeHHA aJIIOMiHiI0 3a TeMIlepa-
Typu 2050—2070 °C.

BceramosiieHo, 110 B mpoiieci ha3oyTBOpPEeHHS B Aialla30Hi TeMmepaTyp
200—2000 °C minnicTs GyTepiBKM, BUKOHAHOI i3 MUPKOHIHOKCUIHO-TJIMHO-
3eMHOI HaOMBHOI Macu, TOCTaTHHO BUCOKA AJ1A 3a6e3eueHHA i1 KOHCTPYKILifi-
HOI MiIfHOCTI B mIporieci cay:k6u. B 3B’ A3Ky 3 BUIIIEBUKJIALEHIM, MAKCUMAaJIbHA
TeMIlepaTypa Cay:K0u (DyTepiBKM, BUKOHAHOI 3 PO3P00JIeHOI MUPKOHIHOKCH/I-
HO-TJIMHO3eMHOI Ha0uBHOI Macu, He moBuHHa nepesuIirysatu 2000 °C.

PesyabTaTy BUKOHAHUX JOCJIiIKeHb BUKOPUCTAHI TpK PO3po0Ili HOBOTO
BUAY MPOAYKIII — IMUPKOHIAOKCUIHO-TJINHO3€MHOI HAOMBHOI Macu Ha (oc-
darHiii 38’ A311i, AKY IPU3HAUEHO JJIA BUKOHAHHA PO60YOTO Iapy GyTepiBKu
Ha Me’Ki Kamep ropiHHd i 3MilllyBaHHA IPOMUCJIOBUX PEaKTOPiB BUPDOOHUIITBA
TeXHIYHOTO BYTJIEIIO0.

Karwouosi cio6a: fiokcu MUPKOHII0, OKCUL KaIbIli0, TIIMHO3EM, ITUPKO-
HilTOKCUHO-TJINHO3eMHAa HaOMBHA Maca, BJIaCTUBOCTi, peaKTOPU BUPOOHUIITBA
TEeXHIUHOI'0 BYTJIEIlI0.

Bioniozp.: 15 nass.

IIpoueccrl ha3z000pa3oBaHNsa U OCHOBHBIE CBOMCTBA IIUPKOHUIOKCHU/T-
HO-TJIMHO3€MHON HaOMBHOI Macchl Ha (hocaTHON CBSA3KEe B 3aBUCHMMOCTH
OT TeMIepaTypsI ee TepmMooopadorku / B. B. Mapreinenko, I1. A. Kymenko,
B. B. IIpumauenko, U. I'. lllynuk, E. B. IIpounaxk, B. B. Bapranos (AO «Ykp-
HHNHO umenu A. C. Bepe:xxnoro», r. XapbkoB, Ykpauna). Hayunvie uccne-
dosaHus no ozneynopam u mexHuieckou Kepamukre : ¢6. nayw. mp. 2021.
Ne 121. C. 55—64.

W3yuens! mporeccs ha3000pa3oBaHUA U OCHOBHBIE IIOKA3aTeId CBOUCTB
00pasIoB MUPKOHUHOKCHUAHO-TJINHO3€MHOI HaOMBHOU Macchl Ha GochaTHOMR
CcBA3Ke, TepMooOpaboTaHHBIX B Auamnasone remieparyp 200—2100 °C. Ycra-
HOBJIEHO, UTO Haubosee mosHOoe B3auMogeiictBue Py05 ¢ kybuueckum ZrO,
npoucxoaut B nuamnasone remmepatyp 1200—1400 °C, sTo nposiBisieTcs B 3Ha-
YUTEeIbHOU AecTabuamsanuu Kyoudeckoil Gassl ZrOy (KOJIUIECTBO KOTOPOH
usmensercsa ot 70 1o 35 % ) u conmpoBoKJaeTCA IafleHreM IIPOYHOCTY 06Pa3II0B
(o, umsmeHsercsor62—72 o 35—44 H/mm2), KoTopas ocTaeTcs Z0CTaToq-
HOW /I COXPaHEHNUA CTPOUTEIBbHOI TpouHoCcTU (hyTepoBKU. IIpoItece nectabu-
Jusanuu Kyoudeckoii passl ZrO, sakanuuBaeTca npu remueparype 1700 °C.
IToBrImIeHME TeMIIEpaTyphl TepMooOpaboTKu 06pasmos or 1700 1o 2000 °C
BBI3BIBaeT pacunaj pocdarToB alIOMUHUA, KAJAbIUA U NUPKOHUA U IIPU-
BOJUT K ITIOBTOPHO# crabuinuszanuu ZrQ,. YKasaHHbBIE IPOIECCHI CIIOCOOCTBYIOT
yuiaoTHenuo (p,,, yBeamuusaercs oT 4,28 no 4,30 r/cm®) u ynpouHeHUI0
CTPYKTYDBL 00paswos (0, ysenuuusaercs or 72 no 95 H/mm?). Nanbueii-
mree noBbItenue remiepatypbl oT 2000 1o 2100 °C mpuBOAUT K HEKOTOPOMY
OILIABJIEHUIO ITI0BEPXHOCTU 00pAa3I[0B BCJIEACTBUE IIJIaBJIeHUS KOPYHJA IIPU
Temneparype 2050—2070 °C.

VYcraHoBeHO, UTO B IIpoIiecce (pazoo6pasoBaHus B JUala30He TEMIIEPATyP
200—2000 °C mpouYHOCTH (PyTEPOBKY, BHITIOJHEHHOH U3 IIMPKOHUHOKCHUTHO-
TJINHO3eMHOI HaOMBHOM MacChl, JOCTATOUYHO BBICOKAA AJIs 00eCIeUeHUs ee
KOHCTPYKIITMOHHOM IIPOYHOCTU B IIPOIleCCe CIAYKObI. B CBA3U ¢ BBIIIEUS3JIO-
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JKeHHBIM, MaKCUMaJIbHAA TeMIIePaTypa CIyKObI (DyTePOBKY, BHIIIOJHEHHOM
U3 paspaboTaHHON IMUPKOHUHAOKCUIHO-TIMHO3eMHO HAOMBHOM Macchl, He
nmoskHa npeswimaTtsk 2000 °C.

PesysbTaThl BHITIOJIHEHHBIX UCCIEIOBAHUN NCIIOIB30BAHBI IIPU pas3padoT-
Ke HOBOT'O BHJIa IIPOAYKIINYU — IIUPKOHUNOKCUIHO-TIIMHO3EeMHON HAaOMBHO
Maccel Ha pochaTHOM CBSI3Ke, TpeJHAa3HAUEHHO /I BHIIOJIHEHUs pabouero
cJi0s1 (hyTepOBKU HA TPaHUIle KaMep TOPEeHU ¥ CMeIIINBAHU S TPOMBIIIIEHHBIX
PeaKTOPOB IIPOU3BO/CTBA TEXHUUYECKOTO YIJIepoa.

Kamuesvle cio6a: TUOKCUT IMUPKOHUA, OKCUJA KaJdbIlUsd, TINHO3EM,
IUPKOHUNOKCUIHO-TIINHO3EeMUCTAasd HaOUBHAA Macca, CBOMCTBA, PEAKTOPHI
IIPOM3BOJICTBA TEXHUYECKOTO yIJIepoa.

Bubauoep.: 15 nHase.

Phase formation processes and main properties of zirconia-alumina
ramming mix on a phosphate bond, depending on the temperature of
its thermal treatment / V. V. Martynenko, P. O. Kushchenko, V. V. Pri-
machenko, I. G. Shulyk, O. B. Protsak, V. V. Varganov (JSC “URIR named
after A. S. Berezhnoy”, Kharkiv, Ukraine). Scientific research on refracto-
ries and technical ceramics : collection of scientific papers, 2021, no. 120,
pp. 55—64.

The phase formation processes and the main properties of samples from
zirconia-alumina ramming mix on a phosphate bond, thermal-treated in the
temperature range 200—2100 °C, have been studied. It was found that, the
most complete interaction of P,O5 with cubic ZrO, occurs in the temperature
range 1200—1400 °C. This manifests itself in a significant destabilization
of the cubic ZrO, phase (the amount of which varies from 70 to 35 %) and is
accompanied by a drop in the samples strength (cold crushing strength varies
from 62—72 to 35—44 N/mm?2), which remains sufficient to maintain the
structural strength of lining. The destabilization process of the ZrO, cubic
phase ends at a temperature of 1700 °C. Anincrease in the thermal treatment
temperature of the samples from 1700 to 2000 °C causes the decomposition
of aluminium, calcium and zirconium phosphates and leads to the re-stabili-
zation of ZrO,. These processes contribute to compaction (apparent density
increases from 4.28 to 4.30 g/cm3) and hardening of the samples structure
(cold crushing strength increases from 72 to 95 N/mm?2). A further increase
in temperature from 2000 to 2100 °C leads to some melting of the sample
surface due to the melting of corundum at a temperature of 20560—2070 °C.

It has been established that, in the phase formation process in the tem-
perature range 200—2000 °C the strength of lining made of zirconia-alumina
ramming mix is sufficiently high to ensure its structural strength during
service. In connection with the above, the maximum service temperature of
the lining made of the developed zirconia-alumina ramming mix should not
exceed 2000 °C.

The results of the carried out studies were used in the development
of a new type of product — zirconia-alumina ramming mix on a phosphate
bond, intended for making a working lining layer at the border of combus-
tion chambers and mixing industrial reactors for carbon black production.
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Keywords: zirconium dioxide, calcium oxide, alumina, zirconia-alumina
ramming mix, properties, carbon black production reactors.
Bibliogr.: 15 titles.

3alleKHICTh CTPYKTYPHO-PEONIOTIYHMX BJIACTUBOCTEIl BOTHETPUB-
K01 BiOpPOJIMTOI HU3PKOLEMEHTHOI I'NINHO3EeMHO-XPOMOKCHUIHOI 0€TOHHO1
MacH Ta BJIACTHUBOCTell 3pa3KiB i3 Hel Big BUAy aucmepryrdux m006aBOK /
B. B. Ilpumauenko, I. I'. lllyauk, T. I'. T'aasuenko, O. B. IIpounak, JI. B. Bexik
(AT «YxpH/IB imeni A. C. Bepe:xxnoro», m. XapkiB, Ykpaina). Haykosi
docnidxicenns 3 602HempPUGi6 ma mexHiwHOL Kepamiku : 36. Hayk. np. 2021.
Ne 121. C. 65—75.

HocaimkeHo BIJIMB HOBOI AUCIIEPTyIoUoi fo0aBKU (Ha moJaiKapOoOHATHIH
OCHOBi) B IOPiBHAHHI 3 BiJoMOI0 100AaBKOIO HA OCHOBi IIOJIi€TMIIEHTIiKOJIIO
Ha CTPYKTYPHO-PEOJIOTiUHi BJIaCTUBOCTI HU3bKOIIEMEHTHUX TJIMHO3EMHO-XPO-
MOKCHUIHUX O€TOHHHMX Mac 3 BoJioricTio 4,5 % (posrikauusa mix uac Bioparrii
CBi’KOIIPUTOTOBJIEHUX Mac i KiHeTuKa 3MiHM MiITHOCTi iX CTPYKTypH B 3a-
JIeXKHOCTI Bijf uacy 30epiraHHsA Mac) Ta Ha OCHOBHI ITOKa3HUKU BJIACTUBOCTENR
3pas3KiB 6eTOHY 3 IIUX Mac.

IIpoBeseHUMY AOCTIIKEeHHIMU PO3TIKAHHS CBisKOMIPUTOTOBIEHUX Mac
i yac BiOpairii BCcTaHOBJIEHO, 1110 JOOAaBKa HA OCHOBI ITOJIieTUICHTJIIKOJII0 Ma€e
B 1,3 pasa 6ibIIy po3pisKyBaJbHY 34aTHICTh MOPiBHAHO 3 100ABKOIO HA ITOJIi-
KapOOHATHiH OCHOBIi, OMHAK i OCTAHHS TAKO0K € IPUIATHOIO IJIS BUTOTOBJICHHS
BiOPOJIUTOrO0 TIINHO3EMHO-X POMOKCHUAHOT0 OeToHy. [lokasaHo, 1110 CTPOK 30epi-
TaHHA Macu 3 J00aBKOIO HA OCHOBI ITOJIi€TUJIEHTJIIKOJIIO CTAaHOBUTE 5,5—6,0 rog,
a Macu 3 700aBKOIO Ha mMoJrikapboHaTHi# ocHoBI — 3,0—3,5 rox. IIpoTsarom
BKa3aHOT0 Uacy Ii Macu IIe € PYXJUBUMU i IPUAATHI A1 BiOPOIUTTA.

BceranoBieHO MexaHi3M yTBOPEHHS KOaryJaAIliliHO-KOHIeHCAIilHO-
KpHCTaJi3aIiiiHOl CTPYKTYPHU B Maci 3 JUCIIEPryOUoio f06aBKOO HAa OCHOBI
noJrieTuneHTIiko0. OcTaToOuHUII MeXaHi3M CTPYKTYPOYTBOPEHHSA B Maci
3 IUCIIEePTYI0U0I0 J0OABKOIO HA MOJiKapOOHATHI OCHOBI ITiI/Isirae BUBYEHHIO.

ITokasauo, 1110 TP BBEAEHHI JOCTiyKeHUX ¥ I[iff po60Ti 100aBOK Y HU3h-
KOIIEMEeHTHY IJIMHO3EeMHO-XPOMOKCUIHY O€TOHHY Macy 3pasKu 0eTOHY 3 J10-
0aBKOIO Ha OCHOBI IOJIIETUJIEHTJIIKOII0 XapaKTePU3YIOTHCA CYTTEBO OiJIbIIT
BHCOKMMU HMOKa3HUKAMM BJIACTUBOCTEH, Hi)K 3pasku 0eTOHY 3 J00ABKOIO
Ha moJikapboHATHi OCHOBIi, OJHAK i OCTaHHI 3pas3KM TAKOYK MAIOTh MOKAa3-
HUKW BJIACTUBOCTEN, AKi BiAIOBiZAIOTH 3alaHNM BUMOTaM TEXHIYHUX YMOB.
BitacTuBOCTiI BUTOTOBJIEHUX BUCYIIIEHUX HEBUNAJEHUX 3PasKiB 3 J00aBKOIO
Ha OCHOBI ITOTieTMJIEHTIIKOJIIO 1 Ha moJIiKapOoHaTHIM OCHOBI BiAmOBiAHO: yAB-
Ha miabHicTs — 8,121 2,98 r/cM3; Mesxa MiIHOCTI iz yac cTUCKaHHA micisa
rigparaniiinoro TBepAiEHa npotarom 7 gi6 — 64 i 56 H/mm2. Bractusocti
3paskiB micaa Bumaay s3a temuepatrypu 1580 °C: yaBua miinbHicTh — 3,06
i 2,91 r/cm3; BizkpuTa nopucricts — 19,81 21,9 % ; Mesxa MimHOCTI Iig yac
cruckaaaa — 196 i 70 H/mm2, BignoBizHO 3 100aBKOIO HA OCHOBI IoTieTu-
JIEHTJIIKOJIIO Ta 3 J00AaBKOIO Ha MOJiKapOOHATHiH OoCHOBi. AJie BIacTHUBOCTL
3pasKiB 3 100aBKOIO Ha MOJIiKapOOHAaTHI OCHOBI € JOCTATHHO BUCOKMMHU 1 BOHA
MOK€e BUKOPHUCTOBYBATHUCS, B pa3i He0OXigHOCTI, AK aJbTepHATHUBHA JOOABKA.
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VY pesyabTaTi IpoBeJeHUX MOCJiAKEHb PO3IINPEHO CUPOBUHHY 06a3y
IJ1s1 BUPOOHUIITBA KPYITHO3EPHUCTOTO TJIMHO3EMHO-XPOMOKCUIHOTO OETOHY
Ta 6eTOHHUX BUPOOiB i3 HHOTO.

Katouosi cio6a: HUBbKOIIEMEHTHU IJIMHO3EMHO-XPOMOKCUIHUH OETOH,
nucieprymoda n1o6aBKa, po3TiKaHHsA, MiIHICTb CTPYKTYPH.

Bionioep.: 14 nass.

3aBHCHUMOCTh CTPYKTYPHO-PEOJOTHUECKHX CBOICTB OTHEYMOPHOIM
BUOPOJUTON HU3KOIEMEHTHOI IIMHO3eMHO-XPOMOKCUIHON GEeTOHHOMI
MacChl U CBOWCTB 00pa3I[0B U3 Hee OT BUAA AUCIEPTUPYIOIINX T00ABOK /
B. B. IIpumauenko, . I'. llymuk, T.I'. 'aasuenko, E. B. IIpouak, JI. B. Beauk
(AO «YxpHHHO umenn A. C. BepesxxHoro», r. XapbskoB, Ykpanna). Hayunosie
uccnedo6anUs NO 02ZHEYNnoOpam U mexHuweckol Kepamuke : ¢b6. Hayw. mp.
2021. Ne 121. C. 65—75.

WccnemoBaHo BIUsSHUE HOBOI JUCIIEPTUPYIOIeil no6aBKHU (Ha IOJIUKap-
0OHATHOI OCHOBE) B CDABHEHUY C U3BECTHOM OOABKOI HA OCHOBE IIOJIUATUJIEH-
TJIMKOJISI HA CTPYKTYPHO-PEOJIOTHYECKYE CBOMCTBA HU3KOI[EMEeHTHBIX TJIMHO-
3eMHO-XPOMOKCHUIHBIX 6ETOHHBIX MACC C BIAXKHOCTBIO 4,5 % (pacTekaHue mpu
BUOPAIINY CBEIKEIIPUTOTOBICHHBIX MAacC 1 KNHETUKA U3MeHeHUs IIPOYHOCTHU
WX CTPYKTYPHI B 3aBUCHMOCTU OT BPeMEHU XPaHEHUs MacC) U Ha OCHOBHbIE
TIoKasaTeJu CBOMCTB 00pasIioB 6eTOHA U3 ATUX Macc.

IIpoBemeHHBIMU HCCAEIOBAHUAMY PACTEKAHUSA CBEIKEITPUTOTOBIEHHBIX
Macc Ipu BUOPAIlu yCTAaHOBJIEHO, YTO JOOABKA HA OCHOBE OJUITUIEHTINKO-
Js1 umeeT B 1,3 pasda O0JIBIITYIO Pas3KUKAIOIIYI0 CIIOCOOHOCTD 10 CPABHEHUIO
¢ 100aBKOI HA TOJIUKAPOOHATHOU OCHOBE, OLHAKO U IIOCIENHAA TaKKe IPU-
rOJHA AJIs U3TOTOBJIEHU BUOPOJIUTOrO IIIMHO3EMHO-XPOMOKCHUJTHOTO OeTOHA.
ITokasamo, 4YTO CPOK XpaHEHUs MacChl ¢ JOOABKOI HAa OCHOBE ITOJIUITHUJIEH-
TJIMKOJIS cocTaBiasier 5,5—6,0 1, a Macchl ¢ 100aBKOM Ha MOJUKapPOOHATHO
ocHOBe — 3,0—3,5 u. B TeueHMe yKa3aHHOIO BpeMEHY 3T MACChI ABJISAIOTCS
ellfe MOABUKHBIMU U IPUTOAHBI IJI51 BUOPOIUTHS.

VYcramnoBieH MexaHU3M 00pa30BaHUA KOATYJISIMOHHO-KOHIEHCAI[MOH-
HO-KPUCTAIN3AINOHHON CTPYKTYPHI B Macce ¢ JUCIEPTrUPYIoIie 106aBK O
Ha OCHOBE MOJIMSTUIEHTJINKOIA. OKOHUATEIbHBII MeXaHU3M CTPYKTYpoobpa-
30BaHUA B MacCe C JUCIIEePTUPYIOIIeH 106aBKOI HAa MOINKapOOHATHOM OCHOBE
TMOJIEKUT U3YUEHUIO.

ITokasano, 4TO IPU BBEJEHUU MCCJEIOBAHHBLIX B 9TOM padoTe m06aBOK
B HUBKOI[EMEHTHYIO TJINHO3eMHO-XPOMOKCHUIHYIO OETOHHYIO Maccy 00pasIibl
OeToHa ¢ 106ABKOI HAa OCHOBE ITOJUATUJICHTIUKOJA XapaKTepUs3ylTcd Cy-
IIeCTBEHHO 00Jiee BHICOKMMU IMMOKa3aTeJIAMU CBOMCTB, YeM 00pasIibl 0eToHA C
n00aBKOI Ha ITOJMKapPOOHATHOI OCHOBE, OJJHAKO U ITOCJIeIHIEe 00Pa3IIbl TAKKe
MMEIOT MMOKAa3aTeJ CBOMCTB, COOTBETCTBYIOIINE 3aJaHHBIM TPeGOBAHUAM
TeXHUYECKUX ycJoBuii. CBOMCTBA M3TOTOBJIEHHBIX BBLICYIIIEHHBIX HE000-
JKoKEHHBIX 00pasIoB ¢ J0OABKOM Ha OCHOBE IOJUATUJIEHTINKOJNA U Ha II0-
JUKapOOHATHO OCHOBE COOTBETCTBEHHO: KAMKYIIasics ILJIOTHOCT — 3,12 u
2,93 r/cm3; mpe/es MPOYHOCTH IIPH CHKATUH ITOCIe THAPATAIIHOHHOTO TBep/e-
HUA B TedeHUe 7 cyToK — 64 u 56 H/Mmm2. CBoiicTBa 06pasIioB IocIe 06Kura
npu temmeparype 1580 °C: kaskymasca mirotHocts — 3,06 u 2,91 r/cm3;
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oTKpeITas mopucrocts — 19,8 u 21,9 % ; mpeges IPOYHOCTY IIPU CHKATUU —
196 u 70 H/MM2, cCOOTBETCTBEHHO ¢ [0OABKOM HA OCHOBE TOJUITUIEHTJTAKOJIA
U Ha MoJuKapOoHaTHOI ocHOoBe. Ho cBoiicTBa 00pasiioB ¢ J00aBKOM Ha IIO-
JUKapOOHATHOM OCHOBE ABJISIOTCA HOCTATOYHO BHICOKMMU, U OHA MOJKET
HCIOJIL30BaThCH, B CIyuae HEOOXOAMMOCTH, KaK aJIbTepHATUBHASA 00aBKA.

B pesynbraTe mpoBefeHHBIX MCCIEOBAHUI pacIInpeHa chIpbeBas 6asa
JUJIS1 IPOM3BO/ICTBA KPYIIHO3EPHUCTOTO TNIMHO3E6MHO-XPOMOKCH/THOTO GeToHA
1 6eTOHHBIX UBIEJTUIN U3 HETO.

Katouesole c106a: HU3KOIIEMEHTHBIH IIMHO3EMHO-X POMOKCUIHBII 6€TOH,
IUCIIeprupyoiiass fo6aBKa, pacTeKaHUe, IPOYHOCTb CTPYKTYPHI.

Bubauoep.: 14 nHass.

Dependence of the structural and rheological properties of a refractory
vibrocasting low-cement alumina-chromia castable and the properties of
samples from it on the type of dispersant additives / V. V. Primachenko,
I. G. Shulyk, T. G. Galchenko, O. B. Protsak, L. V. Belik (JSC “URIR named
after A. S. Berezhnoy”, Kharkiv, Ukraine). Scientific research on refracto-
ries and technical ceramics : collection of scientific papers, 2021, no. 121,
pp. 65—75.

The effect of a new dispersant additive (on a polycarbonate basis) in com-
parison with a known additive based on polyethylene glycol on the structural
and rheological properties of low-cement alumina-chromia castables with a
moisture content of 4.5 % (flowability during vibration of freshly prepared
castables and the kinetics of changes in the strength of their structure depend-
ing on holding time) and on the main properties of castables has been studied.

Studies of the freshly prepared castables flowability during vibration
have established that the additive based on polyethylene glycol hasa 1.3 times
greater thinning ability compared to the additive on a polycarbonate basis,
but the latter is also suitable for the manufacture of vibrocasting alumina-
chromia castable. It has been shown that the shelf life of the mass with the
addition based on polyethylene glycol is 5.5—6.0 hours, and the mass with
the addition on the polycarbonate base is 3.0—3.5 hours. During the indi-
cated time, these masses are still mobile and suitable for vibration casting.

The formation mechanism of a coagulation-condensation-crystallization
structure in the mass with the dispersant additive based on polyethylene gly-
col has been established. The final mechanism of structure formation in the
mass with the dispersant additive on a polycarbonate basis is to be studied.

It was shown that with the introduction of additives studied in this work
into the low-cement alumina-chromia castable, castable samples with the ad-
ditive based on polyethylene glycol were characterized by significantly higher
property indices than castable samples with the additive on a polycarbonate
base, however, the latter samples also have property indices that meet the
specified requirements of the technical specifications.

The properties of prepared dried unfired samples with the additive based
on polyethylene glycol and on a polycarbonate base, respectively: apparent
density — 8.12 and 2.93 g/cm3; cold crushing strength after hydration
hardening for 7 days — 64 and 56 N/mm2. The properties of samples after
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firing at a temperature of 1580 °C: apparent density — 3.06 and 2.91 g/cm3;
open porosity — 19.8 and 21.9 % ; cold crushing strength — 196 and
70 N/mm?2, respectively, with the additive based on polyethylene glycol and
on a polycarbonate basis. But the properties of samples with the additive on
a polycarbonate base are quite high, and it can be used, if necessary, as an
alternative additive.

As a result of the carried out research, the raw material base for the
production of coarse-grained alumina-chromia castable and castable products
from it has been expanded.

Key words: low-cement alumina-chromia castable, dispersant additive,
flowability, structure strength.

Bibliogr.: 14 titles.

3aJIeKHIiCTh MOKA3HUKIB BJIACTHBOCTEH 3pa3KiB 0eTOHY i3 HU3BKO-
IIeMEeHTHOI KapOigKpeMHi€BOi 0eTOHHOI cyMilli Bif TeMImepaTypu BUIIAY
Ta razoBoro cepemosuia / I1. O. Kymenko, B. B. [Ipumauenko, 1. I'. Illyauk,
JI. K. CaBina (AT «YxpH/IIB imeni A. C. Bepe:xnoro», m. Xapkis, Ykpaina).
Hayxoei docnidsicennsn 3 602Hempu6ié ma mexHiuwHoi kepamiku : 36. HAYK.
np. 2021. Ne 121. C. 76—85.

Hocaimsxeno Brius remieparypu sunaty 1000, 1100, 1200, 1300, 1400,
1580 °C i cepemoBuia (IOBiTPAHOTO Ta BiJHOBHOT'0) HA OCHOBHI ITOKa3HUKU
BJIACTUBOCTEH 3pasKiB 0€TOHY i3 HU3bKOIEMEeHTHOI KapOigKpeMHuieBoi 6eTOH-
ol cymimri mapku HKBC 3 Kom6iHoBaHOI0 1060aBKOIO.

Iloxasamo, 110 3i 30iIBIIIEHHAM TEeMIIEPATypPU BUIAIY Y IIOBITPpAHOMY
cepepoBuiri B inTepBaisi 1000—1580 °C BMicT Kapbify KpeMHi0 y 3pasKax
6erony smeHtryeTbed. [lo remnepatryp 1200—1300 °C BmicT kap6iny KpeMHit0
B 3pa3Kax 0eTOHY IPAKTUUYHO He 3MiHIOETHCA, & OKUCHEHHA YIOBIIbHIOETHCA
3a PaxXyHOK YTBOPEHHS Ha IOBEPXHi 3epeH KapOily KpeMHiio B’s3KOro pos-
IJIaBy CKJIO(MA3U aJIOMOCUIIKATHOTO CKJIaLy. 30iJIbIlIeHHA TeMIepaTypu
Bunaay Buire 3a 1300 °C mpusBOgUTH 40 OiJIbIIT iHTEHCUBHOTO OKMCJICHHS
3epeH Kapoiny KpemHiro 10 Si0,, 1110 00yMOBJIIOE 3MiHY IIOPUCTOCTI, ITiJIBHOCTI
¥ MimHOCTI 3paskiB. ¥ pesyabTaTi BUKOHAHUX AOCJi?KeHb BCTAHOBJIEHO, 1110
TeMIlepaTypa BUKOPUCTAHHSA y MOBITPAHOMY CepeOBUIIl BUIIEBKA3aHOTO
HU3BKOIEMEHTHOTO KapbifKpeMHieBOro 6eTOHY He ITOBUHHA IIePEBUIIYBATU
1300 °C.

BcranoBieHo, 1110 micJis BUNAJNy Yy BiITHOBHOMY CEPEIOBUIITI B Aiamas3oHi
remmeparyp 1000—1580°C y spaskax xapbigxpeMHieBoro 6eTOHy BMicCT
Kapbifly KPeMHiI0 3aJIUIITAETHCA TPAKTUYHO OJHAKOBUM, a IiJBHICTS i Mir-
HiCTH HMiABUINYIOTHCA, 110 3a0e3neuye e()eKTUBHICTh HOTr0 BUKOPUCTAHHS
1A PyTepiBKY TEIJIOBUX arperaris, MPaIiooUNX y BiTHOBHOMY CEPEOBUIITL
nmo remmepatypu 1580 °C.

Katouosi caioa: HU3bKOIIEMEeHTHA KapOiAKpeMHieBa 6eTOHHA CyMilll,
KoMOiHOBaHa mob6aBKa, TeMIeparypa BUIIaly, MOBiTpAHEe Ta BiJHOBHEe
cepenoBUIlle, OKMCHEHHS.

Bionioep.: 13 nase.
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3aBHCUMOCTH IIOKA3aTeJIei CBOMCTB 00Pa31[0B 0€TOHA M3 HU3KOI[EMEeHT-
HOM KapOUIKPEeMHHEeBO 0ETOHHOI CMECH OT TeMIIePaTypP5hI 00KUTa ¥ Ta30BO
cpensl / II. A. Kymienko, B. B. Ilpumauenxo, H. I'. lllyauk, JI. K. CaBuna
(AO «YxpHHUHO nmenu A. C. BepesxHoro», r. Xapskos, Ykpauna). Hayunoie
uccnedo6aHUA IO 0OZHEYNOPAM U MeXHULeCKOl Kepamuke : ¢6. Hayw. mp.
2021. Ne 121. C. 76—85.

WccnenoBano BausHue TemMmmnepatrypst ooxxura 1000, 1100, 1200, 1300,
1400, 1580 °C u cpeab! (BO3AYIITHOM M BOCCTAHOBUTEIBHOM ) HA OCHOBHBIE I10-
KasaTeJI’ CBOMCTB 00pasIioB OeTOHA N3 HU3KOIEMEeHTHOM KapOu K peMHUEeBO
6erounoit cmecu mapku HKBC ¢ Kom6uHUPOBaHHOM 106aBKOIA.

ITokasamo, 4To ¢ yBeJIMYEHNEM TEMIIEPATYPHI 00KUTa B BO3AYIITHOIL Cpe-
e B untepBasie 1000—1580 °C coxep:xkaHue Kapbuma KpeMHUA B 00pasiiax
6erona ymenbinaerca. [lo remneparyp 1200—1300 °C comep:rkanue Kapouma
KpeMHUs B 00pasiax 6eToHa MPaKTUUEeCKH He U3MEHSIeTCs, a OKUCJIeHne 3a-
MeJJIsIeTcs 3a cueT o0pasoBaHUSA Ha MOBEPXHOCTHU 3€pPeH KapOouaa KpeMHUS
BA3KOTO paciljaBa CTeKJo(hassl aIlOMOCUINKATHOTO COCTaBa. Y BeJIMUeHH’e
Temieparypsl ob:kura Beiire 1300 °C mpuBoauT K 60Jiee MHTEHCUBHOMY
OKMCJIEHHUIO 3epeH Kapouga KpeMHuA 10 SiOg, UTO 00yCIOBIANBAET UBMEHEHUE
IIOPUCTOCTH, IJIOTHOCTH ¥ IIPOYHOCTH 06pasIioB. B pesyabTare BHIIOIHEHHBIX
HCCJIeLOBAHU YCTAHOBJIEHO, UTO TEMIIEPATYPA NCI0Ib30BAHNS B BO3LYIITHOMN
cpejie BBIIIEYKa3aHHOTO HU3KOIEMEHTHOT0 KapOuIKPEeMHIEeBOro OeToHa He
moskHa npesbimaTsh 1300 °C.

YcTaHOBIIEHO, UTO IIOCJIE O0KUTa B BOCCTAHOBUTEJIBLHOU cpefie B Aua-
nazone Temuepatryp 1000—1580°C B ob6pasinax KapOouaKpeMHUEBOro Oe-
TOHA COZlepPIKaHNe KapOuaa KPeMHUS OCTAeTCSA MPAKTUUYECKU OJUHAKOBBIM,
a IJIOTHOCTH ¥ MIPOYHOCTH ITOBBIIIAIOTCS, UTO 0o0ecieunBaeT 3(pheKTHBHOCTD
€ro UCIO0JIb30BaHM 1A Oy TEPOBKU TEILJIOBBIX arperaToB, paboTaioIuX B BOC-
CTAaHOBUTEJLHOU cpefe m0 TeMmieparypsl 1580 °C.

Katouesvle cno6a: HU3KOIleMeHTHAA KapOuAKpeMHeBas 0eTOHHA A CMeCh,
KOMOMHUPOBaHHAs N00aBKa, TeMIepaTypa 00Kura, BO3AYIIIHAA M BOCCTAHO-
BUTEJIbHAA CPeZla, OKUCJIEHNE.

Bubauoep.: 13 Hass.

Properties dependence of castable samples from low-cement silicon car-
bide castable on the firing temperature and the gas atmosphere / P. O. Kush-
chenko, V. V. Primachenko, I. G. Shulyk, L. K. Savina (JSC “URIR named
after A. S. Berezhnoy”, Kharkiv, Ukraine). Scientific research on refracto-
ries and technical ceramics : collection of scientific papers, 2021, no. 121,
pp. 76—85.

The influence of firing temperature of 1000, 1100, 1200, 1300, 1400,
1580 °C and atmosphere (air and reducing) on the main properties of casta-
ble samples from low-cement silicon carbide castable grade of “NKBS” with
a combined additive has been investigated.

It was shown that, in air with an increase in the firing temperature in the
range 1000—1580 °C, the content of silicon carbide in the castable samples
decreases. Up to temperatures of 1200—1300 °C, the content of silicon car-
bide in the castable samples practically does not change, and oxidation slows
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down due to the formation of a viscous melt of a glassy phase of an alumina
silicate composition on the surface of silicon carbide grains. An increase in
the firing temperature above 1300 °C leads to a more intense oxidation of
silicon carbide grains to SiO,, which causes a change in the porosity, density
and strength of the samples. As aresult of the carried out studies, it was found
that, the using temperature in the air of the above mentioned low-cement
silicon carbide castable should not exceed 1300 °C.

It was found that, after firing in a reducing atmosphere in the tem-
perature range of 1000—1580 °C in the samples of silicon carbide castable,
the content of silicon carbide remains almost the same, and the density and
strength increase, which ensures the efficiency of its use for lining thermal
units operating in a reducing atmosphere up to temperatures of 1580 °C.

Key words: low-cement silicon carbide castable, combined additive, fir-
ing temperature, air and reducing atmosphere, oxidation.

Bibliogr.: 13 titles.

HocainxeHHsa BINIMBY BUAY KBaPIOBMiCHHUX JO0OABOK Ha BJACTHBOCTI
3pa3KiB 0eTOHY i3 HU3bKOILEMEHTHOI INIMHO3€eMHO-KPEeMHEe3eMHOI 0eTOHHOI
cymiuri 1o i micas repmoo6po6ku / JI. K. Casina, 1. B. Xonuuk, I1. O. Kyurenxo,
I.T. lyauk (AT «YkpH/IB imeni A. C. Bepesknoro», m. Xapkis, Ykpaina).
Hayxoei docnidicenns 3 602Hempu6i6 ma mexniiHoi kepamiku : 36. HAYK.
np. 2021. Ne 121. C. 86—93.

3abesneueHH BiATTOBiAHOCTI (PiBUKO-MeXaHIUYHNX ITOKA3HUKIB BJIACTHU-
BOCTell 0eTOHHUX BUPOOiB JudepeHIIiHOBAaHNM BIMOTraM eKCILTyaTallii focara-
€ThCA IIJIAXOM OIITUMi3aIlii 3epHOBOrO CKJIaLy IIIAMOTHOI'0 3alI0OBHIOBAYA, BU-
KOPUCTAaHHAM MiKpPO3aloBHIOBaYa 3 MiABUIIIEHUM BMiCTOM OKCHUIY aJIOMiHit0
i peakIiliHO-aKTUBHUX H00ABOK Y CKJIali MATPUUYHOTO KOMIIOHEHTa, BUOOPOM
e)eKTUBHUX 100aBOK Ae(JIOKYJIAHTIB i miaactudikaTopis Ta iH.

Hocuaigsxeno BIINB BUAY 3allOBHIOBaua, 1Oro 3epHOBOTO CKJIALY, KBap-
moBMicHUX n06aBOK (KBapmoBMicHOI mobaBku F'S abo cywmiri cymicuoro mo-
MeJTy TJIMHO3eMy O -(hbopMu i KBapIioBMicHOI 100aBKU S), KiJIbKOCTI IleMeHTY
BI'II-73 na BogomoTpeby, pO3TiKaHH CBI*KOBUTOTOBJIEHOI MacCH i BIaCTUBOCTI
3pasKiB 6eTOHY i3 HU3HKOIEMEHTHOI ININHO3eMHO-KPeMHe3eMHOI 06 TOHHOI Cy-
minri micsa Tepmoo6podku 3a Temneparyp 110, 8001 1400 °C. BeranosseHo,
1110 TIPY YaCTKOBili 3aMiHi B 06 TOHHI CyMiIIi II1aMOTy Ha HOPMAJIbLHUH KOPYHT,
BBeJleHHI 100aBKU IryinHO3eMy O -GpopMu i KBapIIOBMiCHOTO KOMIIOHEHTY,
migBuIieHHi KibKocTi Bucokorinuo3demMuoro mnementy BI'II-73 Bix 5 mo 8 %
3HUIKYETHCA BOAOIIOTPEeOA i migBUINTyeThCA PO3TiKaHHA O€TOHHOI Macu, Iij-
BUIIYETHCA MIITHICTH 3pa3KiB 0eTOHY IO i micyia TepMOOOPOOK M.

V¥ pe3yabTaTi BUKOHAHUX AOCTiAKeHb PO3POOJIEHO TeXHOJIOTiI0 BUTOTOB-
JIeHHS HU3bKOIIeMEeHTHOI TNINHO3eMHO-KPeMHe3eMHOI 6eTOHHOI cyMiIrri 3 BMmic-
ToM Aly0352—56 % , Axy ocBoero B AT « YkpH/IIIB imeni A. C. Bepe:xuoro».

Kantouosi cnosa: HU3bKOIEMEHTHA TJIMHO3eMHO-KpeMHe3eMHa 0eTOHHAa
cyMilm, KBapIioBMicHi 100aBKM, BUCOKOTJIMHO3€MHUM 11€MEHT, PO3TiKAHHs,
MiITHiCTB.

Bioaiozp.: 8 Hase.
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HccnenoBanue BINSIHUS BUIA KBaPIECOAEPIKAIIUX T00ABOK HA CBOMCTBA
00pas1oB 6eTOHA U3 HU3KOIEMEHTHOM INIMHO3eMHO-KPeMHe3eMHO 0 TOHHOM
cmecH 10 u iocie repmooopadorku / JI. K. Casuna, H. B. Xonunk, I1. A. Ky-
menko, . I'. llyank (AO «YkpHHUUO umenu A. C. BepesxHoro», r. XapbKoB,
Yxpauna). Hayunuie uccnedosanus no ozneynopam u mexHuieckoi Kepa-
muke : c6. nayw. mp. 2021. No 121. C. 86—93.

ObGecneueHne COOTBETCTBUA MUIMKO-MEeXaHUUECKUX IIOKaszaTeaei
CBOWCTB OETOHHBIX U3AeaNi AU(GOEePEeHIIMPOBAHHBIM TPEOOBAHUAM dKCILIY-
aTaluy JOCTUTAETCS MyTeM ONTUMMU3AIUU 3ePHOBOT'O COCTaBa IIaMOTHOTO
3aIlIOJHUTEJA, UCIOJIb30BAHNEM MUKPO3AIOJHUTENA C IOBBIIIIEHHBIM CO-
Iep:KaHueM OKCHUIA aIIOMUHUA U PEaKIIVOHHO-aKTUBHBIX J0OABOK B COCTaBe
MATPUYHOTO KOMIIOHEHTA, BEIOOPOM 9()(HEeKTUBHBIX 00ABOK Ae(IOKYITHTOB
U myiacTu(PUKaTOPOB U AP.

Wccrnenopano BAUSIHUE BUA 3aIlOJHUTEJSA, €T0 3€pPHOBOTO COCTaBa,
KBapllecomepskamux no6aBok (KBapiecomep:karieit no6asku FS uau
cMecHu COBMECTHOTO IToMoJIa TJInHOo3eMa O -hOopMBI 1 KBapIlecogepsKraIiein
mobaBku S), kKomudyectBa nemenTa BI'I[-73 ma BogomoTpeb6HOCTH, pac-
TeKaHNe CBEKEIIPUTOTOBJIEHHOI MacChl U CBOMCTBA 06pas3iioB 6eToHA U3
HU3KOIIeMEHTHO! I'JINHO3eMHO-KPEeMHe3eMHOM 6eTOHHOM CMecHu IIoCJie
TepMmoobpaborku nmpu TeMueparypax 110, 800 u 1400 °C. YcraHoBJeHO,
YTO IPU YACTUYHOU 3aMeHe B OETOHHOUM CMecH IIIaMOoTa Ha HOPMAaJbHBIN
KODYH], BBeIeHUU N00aBKU I'INHO3eMa O -hOPMBI ¥ KBaPI[eCOAePIKAIIETO
KOMIIOHEHTA, IIOBBIMIEHUY KOJNUYECTBA BEICOKOTJINHO3EMUCTOTO IIeMEHTa
BI'Il-73 ot 5 10 8 % yMeHBIIaeTcs BOAOIOTPEOHOCTD U IMOBLIIIAETCS pac-
TeKaHue 6ETOHHOUW MacChl, YBEJIUUMUBAETCS IIPOUYHOCTH 00pas3ioB 6eToHa
0 ¥ TIocJie TepMoo6padboTKuU.

B pesyibTaTe BHIMOJHEHHBIX MCCIEIOBAaHUI paspaboTaHa TeXHOJIOTHUS
MBTOTOBJIEHUA HU3KOIIEMEHTHOM MINHO3eMHO-KPeMHe3eMHO 0eTOHHOI cMecH
c comep:kanueM Al,O3 52—56 % , KoTopas ocBoena B AO « YkpHUUO numenu
A. C. BepexHoro».

Kawouesvie c106a: HUBKOIIEMEHTHA S TVINHO3EMHO-KPeMHe3eMHa A 0 TOH-
Has CMechb, KBapIiecoqeprKalnue 100aBKY, BEICOKOTJINHO3EMUCTRIN IIEMEHT,
pacTekaHme, IPOYHOCTS.

Bubauoezp.: 8 Hase.

Investigation on the influence of quartz-containing additives type
on the properties of castable samples from a low-cement alumina-silica
castable before and after thermal treatment / L. K. Savina, I. V. Khonchyk,
P. O. Kuschenko, I. G. Shulyk (JSC “URIR named after A. S. Berezhnoy”,
Kharkiv, Ukraine). Scientific research on refractories and technical ceram-
ics : collection of scientific papers, 2021, no. 121, pp. 86—93.

Ensuring compliance of the physical and mechanical properties of
castable products with differentiated operating requirements is achieved
by optimizing the grain size composition of the fireclay aggregate, using
a microfiller with an increased content of aluminum oxide and reactive
additives in the matrix component, choosing effective deflocculants and
plasticizers additives, etc.
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The influence of aggregate type, its grain size composition, quartz-
containing additives (quartz-containing additive F'S or a mixture of combined
grinding of o -form alumina and quartz-containing additive S), amount of
cement grade of “VGTs-73” on water demand, flowability of freshly prepared
mass and properties of castable samples from low-cement alumina-silica
castable after thermal treatment at temperatures of 110, 800 and 1400 °C.
It was found that, with a partial replacement of fireclay in the castable with
brown alumina, an addition introduction of o -form alumina and a quartz-
containing component, an increase in the amount of high-alumina cement
grade of “VGTs-73” from 5 to 8 %, the water demand decreases and the
castable flowability increases, the strength of castable samples increases
before and after thermal treatment.

As aresult of the carried out research, a technology for the manufacture
of low-cement alumina-silica castable with Al,O5 content 52—56 % has been
developed and mastered in JSC “URIR named after A. S. Berezhnoy”.

Key words: low-cement alumina-silica castable, quartz-containing ad-
ditives, high alumina cement, flowability, strength.

Bibliogr.: 8titles.

Po3paxyHoK TeMmepaTyp Ta CKJIa/iB eBTEeKTHK MOJiKOMIIOHEHTHUX IIe-
pepisis cucremu (Mg, Ca, Sr, Ba)0—Al,03—Cr,;05; / A. M. Koporoacskal,
I. M. llla6anosal, C. M. Jlorsiakos2, O. B. Xpucrtuu3, M. M. Bomo6yes!- 4
(IHTY «XapkiBchbKuil MOJTiTeXHIYHNNA iIHCTUTYT», M. XapKiB, YKpaiHa;
2X apkiBChbKMiT HaLiOHAJbHUN eKoHOMiuHMi yHiBepcuTer im. C. Kysnenas,
M. XapkiB, Ykpaina; SHauiosaasauii yHiBepcuTeT IUBiILHOTO 3aXUCTY
Yrpainu, m. Xapkis, Ykpaina; 4Xapkiscekuii HanionaasHuil yHiBepcuTeT
im. B. H. Kapagina, m. Xapkis, Ykpaina). Hayxoei docnidicenna 3 60zHe-
mpueié ma mexniunoi kepamiru : 36. ayk. np. 2021. Ne 121. C. 94—102.

3i 3MiHOIO CTPYKTYPU METATYPriiiHOTO BUPOOHUIITBA B Y KpaiHi po3miupio-
€ThbCs HOMEHKJIaTyPa BUKOPUCTOBYBAHMX BOTHETPUBKUX MaTepiais: apocrae
yacTKa He(popMOBAHUX BOTHETPUBiB BUCOKOI IKOCTi, OCK1IbKY IIPU ITbOMY BHU-
KJII0UaeThCsA 3HAUYHA 38 YaCOM i eHeproBUTPaTaMU OIlepallisa BUMAIY MITYyYHUX
BUPOOiB, a TAKOK CIIPOIITYETHCS OIepalliag CTBOPeHHA GYTEePOBOYHOTO IIIaAPY.
7151 BCTAaHOBJIEHHA MaKCUMAJIbHO MOJKJINBOI TEMIIEPATyPU eKCIlIyaTalii Mma-
TepiajiB, 1110 pO3PO6IAIOTHCA HAa OCHOBI KOMIIO3UILil ONITUMAIBHUX 00IacTeik
b6araTrokoMnoHeHTHOI okcugHOI cucremu (Mg, Ca, Sr, Ba)0—Al,03—Cr,03,
Heo0XiIHO po3paxyBaTu TeMIEPATyPH i CKJIAAU eBTeKTUK OiHapHUX, ITOTPii-
HUX Ta YOTUPUKOMIIOHEHTHUX IepepisiB, 1110 € METOIO JAHOTO AOCTiAMKEeHH .

I mpoBeieHHA PO3PaxXyHKiB y OiHapHUX Iepepisax HaWOiAbII TPUIi-
HATHUM € MeTon Encreiina — XoyJieHa, a Y TPU- Ta YOTUPUKOMIIOHEHTHUX
mepepisax — posB’sI3aHHS CUCTEeMU HeJTiHIHHUX piBHAHBL. BeTaHOBIEHO, 110
IIJIS OTPUMAHHS TYTOILIaBKOTO HehOPMOBAHOTO MaTepialy Ha OCHOBI KaJbIlie-
BOTO &JTIOMOXPOMITHOTO IIeMEHTY 3 IIePUKJIA30M K 3alI0BHIOBaUEeM He00XiTHO
KopurysaTu ¢ha3oBUii CKJIa IIeMEHTY B CTOPOHY 30isbIirieHoro BmicTy CaCryOy,
a 3araJbHUI CKJIAJ KOMIIO3UIli]l MOBUHEH MiCTUTH He MeHIIe 75 mac. % mepu-
KJaza abo MmarHesiaspHOI mimiHesi. Kpim Toro, B pasi yrBopeHHA B pe3yabTaTi
IPOTiKaHHS IPOIIECiB rigpaTallii meMeHTy TipaTiB IITHHO3EMY, MarHe3iaJlbHa
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mImiHea b Oyae CUHTe3yBaTUCA B CKJIAi TYroImJaBKOro He)OpMOBAHOTO Ma-
Tepiany B mporeci cay:k6u. I oTpuMaHHA TYTOIJIaBKUX HeGOPMOBAHUX
MaTepiasiiB Ha OCHOBi CTPOHIIIEBOTO AJIOMOXPOMIiTHOI'O IIEMEHTY 1 IepuKJIa-
3a sIK 3allOBHIOBaua HeoOXimHo 36imbiryBatu BmicT SrAl,O4 i minimisysaTu
BMmicT Sr3Al,Og y cKIaA1 IIeMeHTy, IPU LOMY BMICT 3alI0BHIOBauYa B CKJIALL
KOMIIO3UIIil MOsKe BapiloBaTHCs B IIIUPOKUX MeXKaX, OCKITbKU TeMIlepaTypa
IJIaBJIEeHHS TAaKUX KOMIIO3UITiti Oyae ckaagaTu mouaz 1700 °C. I1s cTBopeHHS
TYroILIaBKUX He)OPMOBAHUX MaTepialiB Ha OCHOBI 0apieBUX aJIIOMOXPOMIT-
HUX IeMeHTiB HeoOXimHo 36imbiryBaTu BMicT BaAl,04 B cKIamgi 1IeMEHTY AK
HaAMOiIBII IipaBIiuYHO aKTUBHOTO i BOTHETPUBKOTO KOMIIOHEHTA, a CKJIa] KOM-
TIO3UIITHOTO MaTepiaay CTBOPIOBATH HU3BKO- 00 YIbTapaHU3bKOIEMEHTHUM
IS MigBUIIeHHA TeMIlepaTypu ekcriyaranii. IIpu nbomy, B pasi yrBopeHHA
BIIpOIIeci rizpararii aIroMoOXpOMiTHOTO IeMeHTY Ii/IPOKCULIB XPOMY, B CKJIaI1
KOMIIO3UILi1 ITPH CcIy»K0i Oyie CHMHTe3yBaTUCI XPOMOBA IIITiHeJ b, i ABUIITYIOUN
BOTHETPUBKICTh OTpUMaHOI KoMmo3uirii. TakuM YnHOM, BapiloBaHHAM BUIY
7 $a30BOTO CKJIAJy IIEMEHTY Ta CIIiBBiIHOIIIEHHA IIEMEHTY Ta 3all0OBHIOBayda
y cKJaAi 6eTOHY MOYKJIMBO OTpUMYyBaTu He)OPMOBaHI MaTepiaiu MIUPOKOTO
TeMIIepaTyPHOTO CIIEKTPY eKCILTyaTallil j1d BUKOPUCTAHHSA 1X Y TEIlJIOHATIPY -
JKeHUX OiTAHKAX BUCOKOTEMIIepaTypHUX arperaris.

Kanaiouosi cnoea: 6araToKOMIIOHEHTHA CHCTeMa, Iepepis, eBTeKTUKA,
TeMIIepaTypa, JiKBigyc, Hed)opMOBaHi MaTepianm, IIIiHEIb.

Biboaioep.: 14 nHa3ss.

Pacuer TeMIiepaTyp 4 COCTaBOB 9BTEKTHK IIOJNKOMIIOHEHTHBIX CEUeHM It
cucremsl (Mg, Ca, Sr, Ba)0—Al,0;—Cr,;05 / A. H. Koporoackaal, IT'. H. Illa-
6anosal, C. M. Jloreunkos2, E. B. Xpuctuu3, M. H. Bonooyes! 4 ({HTY «Xaps-
KOBCKMIi IIOJIMTeXHUYECKU I MHCTHTYT», T. XapPbKOB, Y Kpanna; 2X apbKOBCKUI
HAIMOHAJIBHBIN sKOHOMHUUYecKuil yausepcuret um. C. Kysuena, r. XapbsKos,
Yrpauna; SHanuoHaIbHUN yHMBEPCUTET IPAsKIAHCKON 3alIUTHI Y Kpau-
HBIL, I'. XapbKoB, YKpauna; 4XapKoBCKHUil HAIMOHAJBHbIH YHUBEPCUTET
um. B. H. Kapasuna, r. XapskoB, YkpauHa). HayuHuie uccnedosanus no ozne-
ynopam u mexrnuweckou kepamuke : c6. Hayw. mp. 2021. Ne 121. C. 94—102.

C usMeHeHUEM CTPYKTYPhI METAJLIYPTUUECKOT0 IPOM3BOACTBA B Y Kpam-
He pacUInpAeTcAa HOMEHKJIATYPA UCIOJb3YEeMbIX OTHEYIIOPHBIX MAaTePUAIOB:
pacTeT 1oJid He(pOPMOBAHHBIX OTHEYIIOPOB BHICOKOI'O KAYECTBa, TaK KaK IIPU
9TOM UCKJIIOUAETCA 3SHAUNUTENbHAA 10 BpEMEHU U SHEPro3aTpaTaM oIeparinsa
00JKUra MITYYHBIX U3HEJNI, a TAKKe YIIPOIIlaeTCsA oIlepalinsa co3ganusd pyre-
PoOBOYHOrO cJyod. [y ycTaHOBIEHNA MaKCIMaJIbHO BOSMOMKHON TeMIleparTy-
PBI AKCILIyaTalluy MaTePUAI0B, padpabaThIBa€MbIX HA OCHOBE KOMITO3UITUH
ONITUMAJILHBIX 00JIacTeil MHOTOKOMIIOHEHTHOM oKcuaHo cucremsr (Mg, Ca,
Sr, Ba)0—Al,03—Cr,03, He06X0JUMO pacCUUTATh TEMIIEPATYPHL U COCTABBI
9BTEKTUK OMHAPHBIX, TPOMHBIX M UETHIPEXKOMIIOHEHTHBIX CEUEeHUI, UTO
U ABJIAETCA IIeJIbI0 JAHHOTO MCCIeJOBAHNA.

15 IpOBeieHN A pacyeTOB B OMHAPHBIX CeUeHUAX Hanboee IpueMJIeMbIM
ABJISETCS MeTo JIcTeiiHa — XO0yJIeH/ A, a B TPEX- U YeTHIPEXKOMIIOHEHTHBIX
CeueHUAX — pellleHNe CUCTeMbI HeJIMHEeHBIX YPaBHEeHUN. Y CTAHOBJIEHO, UTO
[LJI TIOJIYYeHU S TYTOILIaBKOr0 He)OPMOBAHHOTO MaTepuaja Ha OCHOBe KaJlb-
IIMEeBOT0 AJTIOMOXPOMUTHOTO IIEMEHTA C TIEPUKJIa30M B KAUECTBE 3aII0THUTEIS
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HEeo0X0UMO KOPPEKTUPOBATE (DA3OBBIN COCTAB I[EMEHTA B CTOPOHY YBEJIMYEH-
Horo cogep:rkanug CaCry0,4, a 001Ul COCTaB KOMIIO3UIINY TOJIKEH COLEPIKATH
He MeHee 75 mMac. % IepuKJasa Wi MarLe3vajbHol mnuuean. Kpome roro,
B cay4ae o0pa3oBaHUs B pPe3yJabTaTe IPOTEKAHUSA IPOIECCOB IUAPATAIIUN
LeMeHTa T'UAPATOB MNINHO3eMa, MarHe3uaJlbHasd IINNHEIb Oy/eT CUHTe3UPO-
BaTbhCs B COCTaBe TYrOILIaBKOro He()OPMOBAaHHOT'O MaTepraa B IIPOIIecce CIY K-
6b1. [l oTyYeHUs TYromaBKUX He(DOPMOBAaHHBIX MaTepuajoB Ha OCHOBE
CTPOHITHEBOT0 ATIOMOXPOMUTHOTO IIeMeHTa 1 IePUKJIa3a KaK 3aIl0JTHUTEIII He-
00XO0IMMO YBEJINYNBATE cogepranue SrAl,O 1 MUHUMU3UPOBATE COAEPIKAHIE
Sr3Al,0¢ B cocTaBe meMeHTa, IIPU 9TOM COZEePIKAaHUe 3aIll0JTHUTEISI B COCTABE
KOMIIOBUIIMY MOJKET BAPbUPOBATHCS B IIIMPOKUX IIPeJiesiax, TaK KaK TeMIepa-
Typa IJIaBJIEHUS TAaKUX KOMIO3UIUil OyaeT cocTaBaAaTs 6omee 1700 °C. dna
CO3aHUsA TYrOIJIABKUX He()OPMOBAHHBIX MaTEPUAJIOB HA OCHOBE 0apUEBBIX
ATIOMOXPOMUTHBIX IIEMEHTOB He00X0JMO yBeJINUnBaTh cozeprranme BaAl,0
B COCTaBe [leMeHTa KaK HanboJiee T'IPaBINYeCcKy aKTUBHOTO ¥ OTHEYIIOPHOTO
KOMIIOHEHTA, a COCTAaB KOMIIO3UI[MOHHOTO MaTepuaia Co34aBaTh HU3KO- MU
YJIbTapaHU3KOI[EMEHTHBIM [IJIS IOBBIIIEHUS TeMIIePaTyphl dKCIIyaTaI[Uu.
IIpu aToMm, B ciyuae 06pasoBaHUA B IPOIiecce ruApaTauy aTI0MOXPOMUTHO-
To IeMeHTa TUAPOKCUIOB XpOMa, B COCTaBe KOMIIO3UIINY IIPHU CIYKOe 6yxeT
CHHTE3VPOBATHCA XPOMOBAS IITTNHEJIb, TOBHINIAA OTHEYIIOPHOCTD ITOJTyYeHHOM
Kommosunuu. Takum 06pasoM, BapbupOBaHeM Bua 1 ()as0BOr0 COCTABA I1e-
MeHTa U COOTHOIIIEHN S I[eMEHTAa U 3aIl0JIHUTeJell B cocTaBe 6eTOHA BO3MOKHO
nosyuaTh He)OPMOBaHHBIE MATEPUAJIBI IITTPOKOr0 TEMIIEPATYPHOTO JUAaa30Ha
SKCILTyaTaI[NH AJIs NCIIOIb30BAHUS B TEILJIOHATIPSIKEHHBIX YIACTKAX BHICOKO-
TeMIIepaTyPHBIX arperaTos.

Kanioyegvle ca06a: MHOTOKOMIIOHEHTHAS CUCTEMA, CeUeHNe, 9IBTEKTUKA,
TeMIepaTypa, JUKBUAYC, He(DOPMOBAaHHBIE MATEePUAIbI, IITUHEIb.

Buobauoezp.: 14 Ha3ss.

Calculation of eutectics temperatures and compositions of multi-
component sections of the system (Mg, Ca, Sr, Ba)0—Al,03—Cr,03 /
A.N. Korohodskal, G. N. Shabanoval, S. M. LogvinkovZ, O. V. Khrystych3,
M. M. Volobuev!' 4 ANTU “Kharkiv Polytechnic Institute”, Kharkiv,
Ukraine; 2Kharkiv National Economic University named after S. Kuznets,
Kharkiv, Ukraine; 3National University of Civil Protection of Ukraine,
Kharkiv, Ukraine; 4Kharkiv National University named after V. N. Kara-
zin, Kharkiv, Ukraine). Scientific research on refractories and technical
ceramics : collection of scientific papers, 2021, no. 121, pp. 94—102.

With change in the structure of metallurgical production in Ukraine, the
range of used refractory materials is expanding: the share of unshaped high-
quality refractories is growing, since this eliminates the time-consuming
and energy-consuming operation of firing piece products, and also simplifies
the operation of creating a lining layer. To establish the maximum possible
operating temperature of materials developed on the basis of compositions
of the optimal regions of multicomponent oxide system (Mg, Ca, Sr, Ba)O—
Al,03—Cr,03, it was necessary to calculate the temperatures and composi-
tions of the eutectics of binary, ternary and four-component sections, which
was the purpose of this study.
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For calculations in binary sections, the Epstein — Howland method
is most acceptable, and in three- and four-component sections — the solu-
tion of nonlinear equations system. It was found that to obtain a refrac-
tory unshaped material based on calcium aluminium chromite cement with
periclase as a filler, it is necessary to adjust the phase composition of the
cement towards an increased CaCry,04 content, and the total composition
must contains at least 75 wt. % periclase or magnesium spinel. In addition,
in the case of alumina hydrates formation as a result of cement hydration
processes, magnesium spinel will be synthesized as part of a refractory
unshaped material during service. To obtain refractory unshaped materials
based on strontium aluminium chromite cement and periclase as filler, it is
necessary toincrease the SrAl,O4 content and minimize the Sr3Al,Og content
in the cement composition, while the filler content in the composition can
vary within wide limits, since the melting temperature of such compositions
will be more than 1700 °C. To create refractory unshaped materials based on
barium aluminium chromite cements, it is necessary to increase the content
of BaAl,0O4 in the cement composition as the most hydraulically active and
refractory component and the composition of the composite material should
be low- or ultra-low-cement in order to increase the operating temperature.
In addition, in the case of chromium hydroxides formation during the hydra-
tion of aluminium chromite cement, chromium spinel will be synthesized in
the composition during service, increasing the refractoriness of resulting
composition. Thus, by varying the type and phase composition of cement and
the ratio of cement and aggregates in the concrete composition, it is possible
to obtain unshaped materials with a wide operating temperature range for
use in heat-stressed areas of high-temperature aggregates.

Key words: multicomponent system, cross section, eutectic, tempera-
ture, liquidus, unshaped materials, spinel.

Bibliogr.: 14 titles.

Bruiue Tuiy peaKkTHBHOTO IJIMHO3€MY HA BJIACTUBOCTI KOPYHIOUIITiHeIhb-
mux Geronis (oraam) / C. B. Yamnanko!, B. B. Hikivanos2 ({IEP;KABHE
HOIAIPUEMCTBO «IEPHKABHUM IHCTUTYT I10 IPOEKTYBAHHIO
HOIZIIPUEMCTB KOKCOXIMIYHOI IIPOMHUCJIOBOCTI», M. Xapkis,
Ykpaina; 2Hanionansauii aepokocmiunnuii yrisepcurer im. M. €. JKykos-
CcBhKOro « XapKiBCHKUII aBianiiHmii iHcTHTYT», M. XapKiB, Ykpaina). Hayxoei
docnidxicenna 3 602HeMPUGi6 ma mexniinoi kepamiru : 36. Hayk. np. 2021.
Ne 121.C. 103—112.

3 MeTOI0 YJOCKOHAJIEHHS TeXHOJIOTii BUTOTOBJIEHHS BOTHETPUBKUX
0eTOHiB BUCOKOI AKOCTi BUKOHAHO OTJIAM I aHAII3 IeIKUX OKPEeMUX Pe3yb-
TaTiB 3apyO0isKHUX AOCTiIKeHb, CIIPIMOBAHUX HA BUBUEHHS BILIUBY TUIY
PEeakTHUBHOTO TJINHO3eMY (3a MUTOMOIO IIOBEPXHEI0, PO3IIOAiJIOM YaCTUHOK
3a po3MipamMu, XiMiUYHOIO UMCTOTOIO) Ha BJIACTUBOCTI KOPYHIOIIIIiHEIbHUX
6eTOHIB Pi3HOTO CKJIALY.

ITokasano e(peKTUBHICTH 3aCTOCYBAHHS ¥ KOPYHIOIIIiHEIbHOMY O€TOHI

— KoMIo3uIliiinoro marepiany mapku E-SY288 y mopiBuHAHHi 3 riiuHO3e-
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moM mapku CL370 y yacTuHi mokpaleHHA MOKA3HUKIB BiIKPUTOI IOPUCTOCTI
¥ MO yJIA XOJIOJHOT'O PO3PUBY 3Pas3KiB He3aJIeKHO Bijl TeMIIepaTypu BUIIAY;

— rauHo3eMy 3 MeHIIuM BMictoM NayO (0,32 %) i posmipom yacTUHOK
(dso = 2,51 MKM) y YaCTHHI IOKpAIlIeHHA IOKA3HUKIB yCcaAKu ¥ MOIYJIA XO-
JIOZHOTO pPo3puBy Bunajsienux 3a 1450 °C 3paskis;

— rauHo3eMy 3 MiHimanbpHUM BMicToM Na,y0 (0,034 % )i 6isnbImoo muTo-
MoI0 moBepxHero (4,32 M2/T) y yacTHHI MOKpallleHHA IOKAa3HUKIB PO3TiKaHHSA
MacH i BIIKpUTOI ITOPUCTOCTi, MOIYJIA XOJOJHOTO i rapAY0To PO3PUBY 3pa3KiB
He3aJIe;KHO BiJl TeMIlepaTypu BUTATIY;

— rumHO3eMy 3 6inbimuMm BmicToM NayO (0,11 %) i HalimeHII0M0 mU-
ToMoI0 moBepxHeo (3,01 M2/r), ofHAK 3 0COOJIMBAM PO3MOIJIOM YACTUHOK
3a posMipaMu, y YaCTUHI MOKpAaIlleHHA IMOKAa3HUKIB Me:Ki MiItHOCTi Imig ac
CTUCKAHHSA 1 MOAYJIA X0JIOJHOTO PO3PUBY 3Pas3KiB He3aJIeKHO Bij TeMIepaTypu
BUIIANY, & TAKOXK TNIMHO3EMY 3 Hali61/1b111010 THTOMOIO ToBepxHeto (7,40 M2/r)
Yy 4acTHHI MOKpaIlleHHA MOKa3HUKa abpasuBOCTIMKOCTI 3pa3KiB, IIIMHO3EMY
3 cepelHbOIO IIUTOMOIO IToBepxHem (4,68 M2/r) — y yacTHUHI HOKpallleHHA
MOKa3HUKa MOAYJIA rapsa4oro po3pusy (3a remmeparyp 14001 1500 °C) i Tep-
MOCTiMKOCTi 3pas3KiB.

Kawouosi ciosa: peak THBHUM TVINHO3eM, KOPYHAOIIII HeJIbHI 0€TOH, KO-
DPYHJ, i HEeJ b, IeMEHT, JUCIIePCAHT, PO3TIKAHH, TOKA3HUKY BJIaCTUBOCTEH.

Bioaiozp.: 9 Hase.

Bausane Tuia peaKTHBHOTO INIMHO3€Ma Ha CBOHICTBA KOPYHIOIIMUHEIb-
HbIX 0eToHOB (0630p) / C. B. Yannsanko!, B. B. Hukuuanos? (I'OCYIAP-
CTBEHHOE IIPEIIIPUATHE «I'OCYJAPCTBEHHBINI HHCTUTYT IIO
IIPOEKTUPOBAHUIO ITPEAIIPUATUN KOKCOXUMHUYECKOM ITPO-
MBIIIJIEHHOCTH », r. XapskoB, Ykpauna; 2Hanuona sHBIH a9POKOCMU-
yeckuii yausepcuret um. H. E. jKykoBckoro «XapskoBCcKNiI aBUAITUOHHBIN
MHCTUTYT», T. XapbKOB, YKpauna). Hayunoie uccnedoeanus no ozneynopam
u mexnuieckou Kepamuke : c6. nayw. mp. 2021. Ne 121. C. 103—112.

C 11eJ1b10 YCOBEPIIIEHCTBOBAHUS TEXHOJOTUM M3TOTOBJIEHUS OTHEYIIOD-
HBIX 0ETOHOB BBICOKOTO KauecTBa BHIMOJHEH 0030p M aHAJIW3 HEKOTOPBIX
OT/JIeJILHBIX PE3YJIbTATOB 3apy0eKHBIX NCCIeN0BAHNM, HATIPaBJIeHHBIX Ha 13-
yUeHUte BIAUAHUSA TUIIA PEAaKTUBHOTO TJINHO3eMa (10 yAeJbHOM ITIOBEPXHOCTH,
pacmpeneseHAI0 YaCTUI[ 10 padMepaM, XUMUYECKON YMCTOTe) HA CBOMCTBA
KOPYHIOIIIINHEJIbHBIX 0ETOHOB Pa3JIMYHOTO COCTaBA.

ITorasana a()eKTUBHOCTE IPUMEHEHN A B KOPYHIOIIIINHEIFHOM OeTOHE:

— KOMITO3UITMOHHOT0 MaTepuasa Mapku E-SY 288 o cpaBHEeHUIO ¢ TJIMHO-
3emoM MapKu CL370 ByacTu yIydIiieHus moKasaTesei OTKPBHITON ITIOPUCTOCTH
¥ MOJZYJISI XOJIOAHOTO Pa3phbiBa 00PasIioB HE3aBUCUMO OT TEMIIEPATYPhI 00KIUTA;

— rauHo3eMa ¢ MeHbIUM cofepsxanueMm NayO (0,32 %) u pasmepom
vactut (dso = 2,51 MKM) B 4aCTH yJIyUIlIeHUA IToKa3aTesell yCagKyu U MOy
XOJIOLHOTO pa3pbiBa 000K KeHHbIX 1pu 1450 °C 00pasiios;

— TJIMHO3eMa ¢ MUHUMAaJbHBIM cogep:kanueM NayO (0,034 %) u 60ab-
et yaenbHON II0BePXHOCTEIO (4,32 M2/T) B yacTn yJaydIIeHUA MoKasaTeei
pacTeKaHM!sa MacChl 1 OTKPBITOM MOPUCTOCTU, MOAYJIA XOJIOJHOTO U TOPIUETO
pas3pbIBa 00Pa3I0B HE3ABUCUMO OT TEMIIEPATYDPHI O0KUTA;
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— rmmHOo3eMa ¢ 6osbium cogeprkanuem NayO (0,11 % ) u HanMeHbIIeH
yaenbHOM moBepxHOCTHIO (3,01 M2/T), 04HAKO ¢ 0COOLIM pacIpeaeJeHreM
YaCTHIL 10 PasMepaM, B YaCTH YJIYUIITeHUs IoKasaTe el mpeaesa MIpoYHOCTH
IIPU CKATUU W MOAYJISI XOJIOLHOI'O pa3pbiBa 00pasIoB HE3aBUCUMO OT TE€MIIe-
paTypsI 00:KUTa, a TAaK/Ke IJIMHO3eMa C HauOOJIbIIeH YIeIbHOM II0BEPXHOCTHIO
(7,40 M2/r) B yacTH yaydllleHNA MOKasaTesa aOpa3uBOyCTONUYMBOCTY 00pas-
0B, TJIMHO3eMa CO CpefiHell y/ieIbHOl I0BepXHOoCThIo (4,68 M2/4) — B uacTu
YAYUIIIeHU MOKAa3aTe/d MOAYJIs TopAdYero paspbiBa (mpu Temieparypax 1400
u 1500 °C) u TepMocTOiIKOCTH 06Pa3IIOB.

Katouesvie cno6a: peakK TUBHBIN INIMHO3€M, KOPYHIOIIIINHEIbHBI 0€TOH,
KOPYHJ, IIIITWHEb, [IEMEHT, JUCIIEPCAHT, PACTEKAEMOCTh, IIOKA3aTeJIN CBOMCTB.

Bubauoep.: 9 Hases.

Influence of reactive alumina type on the properties of corundum-
spinel castables (review) / S. V. Chaplianko!, V. V. Nikichanov2 ASTATE
ENTERPRISE “STATE INSTITUTE FOR DESIGNING ENTERPRISES OF
COKE OVEN AND BY-PRODUCT PLANTS”, Kharkiv, Ukraine; 2National
Aerospace University named after N. Ye. Zhukovsky “Kharkiv Aviation
Institute”, Kharkiv, Ukraine) / Scientific research on refractories and tech-
nical ceramics : collection of scientific paper, 2021, no. 121, pp. 103—112.

In order to improve technology manufacture of high-quality refractory
castables, have been executed review and analysis of some individual results
on foreign studies aimed at researching the influence of reactive alumina’s
type (in terms of specific surface area, particle size distribution, chemical
purity) on properties of corundum-spinel castables of various compositions.

It had been shown technological efficiency of corundum-spinel castables
application:

— composite material of E-SY288 brand in comparison with alumina of
CL370 brand in terms of samples’s apparent porosity and cold modulus of
rupture improving, regardless of the firing temperature;

— alumina with the lower NayO content (0.32 %) and particle size
(d50=2.51 microns) in terms of samples’s permanent linear changes and cold
modulus of rupture improving, fired at 1450 °C samples;

— alumina with the minimum NayO content (0.034 %) and the larger
specific surface area (4.32 m2/g) in terms of mass’s flowability and samples’s
apparent porosity, cold and hot modulus of rupture improving, regardless
of the firing temperature;

— alumina with the high Na,O content (0.11 %) and the smallest spe-
cific surface area (3.01 m2/g), but with a specific particle size distribution,
in terms of samples’s cold crushing strength and cold modulus of rupture
improving, regardless of the firing temperature, as well as alumina with the
highest specific surface area (7.40 m2/g) in terms of samples’s abrasion resis-
tance improving, alumina with an average specific surface area (4.68 m2/g)
in terms of samples’s hot modulus of rupture (at temperatures of 1400 and
1500 °C) and thermal spalling resistance improving.

Key words: reactive alumina, corundum-spinel castable, corundum,
spinel, cement, dispersant, flow, properties indicators.

Bibliogr.: 9 titles.
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Pospaxynku Ta aHaJi3 TeMHmepaTyp Ta CKJIaJiB eBTEKTUK IOJiKOMIIO-
HeHTHUX nepetunis cuctemu MgO—Al,0;—FeO—Ti0, / O. M. Bopucenko?,
C. M. Jlorsiakos2, I'. M. Illa6anosal, A. M. Koporoacskal, I. A. Ocranenko3
(AHTY «XapkiBchbKuil modiTexHiunmii imcTuryT», M. Xapkis, YKpaina;
2XHEY im. C. Kysnena, m. Xapkis, Ykpaina; 3TOB «/Ipy:kKiBchbKuii BorHe-
TPUBKUI 3aBO», M. [[py:kKiBKa, Ykpaina). Haykoei 0ocnidycenns 3 60zHe-
mpueéié ma mexHiunoi kepamiku : 36. Hayk. np. 2021. Ne 121. C. 113—120.

Tennoizonamnia Ta 6esneKa eMeHTHIX 00epPTOBUX Ieueil 3a6e3MmeuyeThbCsa
BUKOPUCTAHHAM CyYaCHUX i HAJiHHUX BOTHETPUBKUX MaTepiaJIiB i3 KOMILIEK-
COM 3alaHUX eKcIuTyarariianx xapakrepuctuk. Cucrema MgO—Al,03—FeO—
TiO, € hisuK0-XiMiYHOI OCHOBOIO JJIsI POSPOOKY CKJIAJIB IIEePUKJIASOIIITiHEIb-
HUX BOTHETPUBIB AJs hyTepiBKU 00ePTOBUX ITeUei IIeMeHTHOTO BUPOOHUIITBA.

OCKiJIbKY ITIepUKJIa30IIITiHeJIbHI BOTHEeTPUBY, OTPUMAaHI Ha OCHOBI cuc-
Temu MgO—Al,03—FeO—TiO,, ekcnayaTyioTh B yMOBaX IiBUIIEHUX TeM-
mneparyp, ¥ CTATTi IPOBeeHO PO3PAXyHKHU TEMIIEPATyp Ta CKJIa/LiB eBTeKTUK
OiHapHUX, IOTPIAHUX Ta YeTBEPHUX IIEPETUHIB CUCTEMU 3 METOIO IIPOTHO3YBAH-
HsA MOSBY PO3ILJIABY ¥ BiATIOBIAHMX MaTepianax Ta po38pOOKU TeXHOJIOTIUHUX
piIieHsb 1010 PaIliOHAJIBHOI K1JIBKOCTI PO3MJIaBy Hif Yac CITiKaHHA i B AKOCTi
3aTpaBKU AJId HA0OPY 00OMas3Ku.

Amnajis remmepaTyp i CKJIaAiB eBTeKTUK MOJIKOMIOHEHTHUX IIePEeTUHIB
MgO—FeO—Mg,TiO,—MgAl,04, FeAl,0,—Mg,TiO4,—FeO—Fe,TiOy,
FeA1204—Mg2TiO4—MgA1204—FeO Ta FeA1204—MgT103—MgA1204—A1203
cucremu MgO—Al,03—FeO—TiO, nigTBep/Ky€e MOKINBICTE CUHTE3Y IIePuU-
KJIa30IIIiHeIbHUX BOTHETPUBIB 3 BUCOKUMY €KCILTyaTaIli i HUMU XapaKTepuc-
TUKaMHU B IIill cucTeMi Ta Hajae HeoOXiTHY TeXHOJIOTiuHYy iH(popMaIito nisa
I[iJIbOBOTO KePyBaHHS B3a€MO3B’ I3KOM «CKJIAA—CTPYKTypa—BJIACTUBOCTI»
mij gac IX oTpuMaHHA.

Knrouosi ciosa: eBTEeKTUKA, IEPUKJIA30UIIiHEIbHI BOTHETPUBHY, aJII0MO-
MarHesiajbHa IITiHeJb, TePIUHIT, YIbBOIIITiHEeJb, KBAHIIJIIT.

Bioaioep.: 14 nHass.

Pacuers! 1 aHAJIU3 TeMIEPaTyp U COCTABOB YBTEKTHK IOJIUKOMIIO-
HEHTHBIX ceueHuii cucrembl MgO—Al,03—FeO—TiO, / O. H. Bopucenxol,
C. M. Jlorsunkos?,T'. H. Illadanosa!, A. H. Koporoackasal, . A. Ocranenko3
(*HTY «XapbKOBCKUIi MOJUTeXHUUECKHI MHCTUTYT», I'. XapPbKOB, Y KDanHa;
2XHOY um. C. Kysnena, r. Xapskos, Ykpauna; 3000 «/Ipy:KKoBCKUii orHe-
YIIOPHBIN 3aBOI», I. [ py:kKOBKa, YKpauHa). HayuHble ucciedo6anus no oz-
Heynopamu mexuHuieckol kepamure : c6. nayw. mp.2021. Ne 121.C. 113—120.

Tenysousonanusa u 6e30IaCHOCTb IeMEHTHBIX BPAIAIOIIUXCA Ieuei
obecIieunBaeTCs UCIOJIH30BAHNEM COBPEMEHHBIX U HA/IEKHBIX OIHEYIIOPHBIX
MaTepHUaJIOB ¢ KOMILJIEKCOM 3aJJaHHbBIX DKCILIYaTalluOHHBIX XapaKTePUCTUK.
Cucrema MgO—Al,03—FeO—TiO, aBaseTcs GU3UKO-XUMUUECKOM OCHOBOI
1151 Pa3pabOTKU COCTABOB IEPUKJIA30MIITHHEIbHBIX OTHEYIIOPOB JIs (DyTEePOB-
KU BPAIAIOIUXCs Iedeil IeMeHTHOI0 IIPOU3BOCTBA.

ITocKOJIBKY IEPUKJIA30IIINHEIbHBIE OTHEYIIOPHI, II0JyUeHHbIE HA OCHOBE
cucrembl MgO—Al,03—FeO—TiO,, sKCILIyaTUPYIOT B YCAOBUAX IOBBI-
LIEHHBIX TEMIIEPATypP, B CTATHE IPOBEeHBI PACUETHI TEMIIEPATYDP U COCTABOB
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9BTEKTUK OMHAPHBIX, TDONHBIX 1 YUeTBEPHBIX CEUEHUH CUCTEMEI C IIEJIHI0 IIPO-
THO3MPOBAHUA NOABJIEHUA PACILJIaBa B COOTBETCTBYIOIINX MaTepraiax v pas-
PabOTKU TeXHOJIOTMYECKUX PEIeHN PAIlOHAIBHOT0 KOJINYeCTBa pacijiaBa
IIPU CIIEKAaHUU U B Ka4eCTBe 3aTPaBKU /I Habopa 0OMas3KHu.

Amnanus TeMmepaTyp U COCTaBOB dBTEKTUK IIOJIUKOMIIOHEHTHBIX Ceue-
HUH MgO—FeO—Mg2T104—MgA1204, FeA1204—MngiO4—FeO—Fe2TiO4,
FeA1204—MgZTiO4—MgA1204—FeO u FeA1204—MgT103—MgA1204—A1203
cuctembl MgO—Al;,03—FeO—TiO, moaTBep:KAaeT BOSMOYKHOCTS CUHTE3a
MEePUKJIABOIIINHEJIbHBIX OTHEYIIOPOB C BHICOKMMHU SKCILIYyaTallMOHHBIMHU
XapaKTEePUCTUKAMU B 3TOI CUCTEME U IIPE0CTABIAET HEOOXOAMMYIO TEXHO-
JIOTUYECKYI0 MHDOPMAIMIO IJId IIeJIEBOTO YIIPABJIEHUA B3aNMOCBAZBIO «CO-
CTaB—CTPYKTypa—CBOMCTBAa» IPU UX IOJYUEHUN.

Kawouesvle cro6a: 3BTEKTUKA, IEPUKJIA3OMININHEIbHBIE OTHEYIIOPHI,
aJIOMOMAaTrHe3UaJIbHAA MINTNHEb, TePIUHUT, YIbBOIIINHEIb, KBAHUINT.

Bubauoezp.: 14 nase.

Calculations and analysis of eutectics temperatures and compositions
of multi-component sections of the MgO—Al,03—FeO—TiO, system /
0. M. Borysenko?, S. M. Logvinkov2, G. M. Shabanoval, A. M. Korohodskal,
I. A. Ostapenko3 ANTU “Kharkiv Polytechnic Institute”, Ukraine; 2Kharkiv
National Economic University named after S. Kuznets, Kharkiv, Ukraine;
3LLC “Druzhkivskiy Vognetrivkiy zavod”, Druzhkivka, Ukraine). Scientific
research on refractories and technical ceramics : collection of scientific
papers, 2021, no. 121, pp. 113—120.

Thermal insulation and safety of cement rotary kilns is ensured by
the use of modern and reliable refractory materials with a set of specified
performance characteristics. The MgO—Al,03—FeO—TiO, system is a phy-
sicochemical basis for the development of compositions of periclase-spinel
refractories for lining rotary kilns of cement production.

Since periclase-spinel refractories obtained on the basis of the MgO—
Al,O03—FeO—TiO4 system are operated at elevated temperatures, in this
article, the calculations of temperatures and compositions of eutectics of
binary, triple and quadruple sections of the system are carried out in order
to predict the appearance of a melt in the corresponding materials, and to
develop technological solutions for a rational amount of melt during sinter-
ing and as a seed for a set of coatings.

Analysis of temperatures and compositions of eutectics of multi-
component sections MgO—FeO—Mg,TiO,—MgAl,04, FeAl,0,—Mg,TiO—
FeO—FezTiO4, FeA1204—Mg2T104—MgA1204—FeO and FeA1204—MgT103—
MgAl,0,—Al,05 systems MgO—Al,03—FeO—TiO, confirms the possibility
of synthesis of periclase-spinel refractories with high performance in this
system and provides the necessary technological information for targeted
control of the relationship “composition—structure—properties” during
their production.

Key words: eutectic, periclase-spinel refractories, magnesium aluminate
spinel, hercynite, ulvospinel, quandilite.

Bibliogr.: 14 titles.
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CTBOpEHH €JIEeKTPONPOBiTHOI KOMIIO3UIIiHHOI KepaMiKu Ha OCHOBi 00-
JuioBadsHol mutku 3 nogasanaam SiC / I'. B. Jlicauyk, M. [I. CaxHeHKo,
s1. M. ITlitaxk, P. B. Kpuso6oxk, M. C. MaiictaT, A. B. 3axapos, B. B. Boagomyk,
B. B. Capaii (HTY «XapkiBchbKkuil moaiTexHiunmii inecTuryr», M. Xapkis,
Ykpaina). Hayxoei 0ocnidyicenna 3 602HemMPUEié ma mexHiiHOL KepamiKu :
36. Hayx. np. 2021. Ne 121. C. 121—128.

VY crarTi po3rISHYTO CTBOPEHHS €JeKTPOIPOBiMHOI KOMITO3UIIIHHOL
KepaMiKu Ha OCHOBi 00JIMITIOBAJILHOI INIUTKY 3 fogaBanuaM SiC i3 sagaHuMu
€JIEKTPOAMHAMIUYHUMU XapPaKTEPUCTUKAMU.

Jss oTpuMaHHA IPec-IOPOIIKY CUPOBUHHI MaTepiasy B 3afaHill Kiab-
KocTi 3BaskyBausu, nogasanau 10, 20 ra 30 % kapbiny KpeMHito Ta migmaBaau
MOKPOMY IIOMeJy B ITapoBOMY MJHHi. OTpuMaHmil HIIiKep BUCYIIYBaIu
B CYIIMJIBHI mtadi Ta mponyckanu Kpisk cuto Ne 05. ['oToBuMit Ipec-mopoInoK
nas ooauiioBanbHOl Kepamiku 3 SiC, 3Bosoxenuit 1o 8 % , BigBaskyBaau
Ta 3acuIiaJgu B (QOPMY AJiA IpecyBaHHA, cUjia TUCKY cTaHoBuIa 18—20 MIla.
OTrpuMmaHUil cCupenb BUCYIIYBAJIN y CYyIIMIbHIH madi. ['oroBuit HanmiBdabpu-
KaT BUIIAJIOBAJIN Y CUJIITOBiM mmeui 3a remmeparypu sunaay 1120—1140 °C
i3 BUTPUMKOIO 3a MakcuMaJbHOI Temneparypu 5—10 xB. IIpeacraBiaeHo
XiMiuHUH CKJIak OTPUMAHOT'O IIPEC-TIOPOIIKY Ta TEXHOJIOTiUHY CXeMy OTpHU-
MaHHSA 3pasKiB.

OrpuMaHi gaHi cBiguaTh IPO Te, 110 HAWKPAII[UM 3pa3KoM 0yJia 00IUIf0-
BasibHa Kepamika 3 30 % SiC, sixa MaJia HACTYIIHI BJIACTUBOCTI: BOJOIIOTINHAH-
I — 5,9 %, Bigkpura nopucticts — 12,5 % , yapHa minsHicTs — 2,13 1/CM2,
nuromuii omip — 0,43 - 1078 Om - M. OTpuMaHa peHTTeHOTpaMa CBiJuuTh IPo
HaABHICTH KapOify KpeMHiIo B 3pasKy MicJidg BUIATY, IO IIiATBEPAKYETHCS
NaHUMU 3 BUBYEHHS IMUTOMOI'O 06’€MHOT'O OIOPY HOCJiIKyBaHOI KepaMiku
Ta OTPUMAHUMY IPAKTUYHUMU PE3YIbTaTaMuU.

Kanwuosi criosa: obiuiloBajibHa KepaMika, Kap0ig KpeMHilo, TUTOMUMA
OITip, BOAOIIOTJINHAHHSA, BIIKPUTA ITIOPUCTICTD, IITiJIbHICTS.

Bioaiozp.: 16 nHass.

Co3smanue 3JIeKTPONPOBOAANIeH KOMIIO3UIIUOHHON KePaMUKH Ha OCHOBE
00au10BOUHOI IIuTKH ¢ todaBiaenuem SiC / I'. B. JIucauyk, H. /I. CaxneHKo,
s1. H. IInrak, P. B. KpuBo6ok, H. C. MaiicraT, A. B. 3axapos, B. B. Boigomyk,
B. B. Capaii (HTY «XapbKOBCKHIi MOJUTEXHUYECKH MHCTUTYT» , T'. XaPbKOB,
Ykpauna). Hayunoie uccnedoéanus no ozneynopam u mexnuieckoi Kepa-
muke : c6. nayw. mp. 2021. Ne 121. C. 121—128.

B crarhe paccMOTpeHO co3aHue 3JIeKTPOIIPOBOAAIIEH KOMITO3UITMOHHOMK
KepaMUKU Ha OCHOBE OOJIMITOBOUYHOM ITUTKY ¢ JoOaBaeHueM SiC ¢ 3afaHHBIMUT
9JIEKTPOANHAMUYECKUMHU XaPAKTePUCTUKAMU.

s mosyyeHus: Ipecc-IOPOIIKa ChIPbeBblie MaTepuasbl B 3aJaHHOM
KoJmuecTBe B3BelnuBaiu, modasuasau 10, 20 u 30 % xapbuma KpeMHUSA U
oABepraJ MOKPOMY IIOMOJIY B I1apoBoil MesbHUILE. IlosyueHHbIN MIINKED
BBICYIIIMBAJIU B CYIINJIBHOM ITKa(y U IPOIIyCcKaau cKBo3b cuTo Ne 05. 'oToBbII
Ipecc-IOPOIIOK JJIA 00INI0BOUHOMN KepamuKu ¢ SiC, yBiaasKHeHHbIH 10 8 % ,
OTBEIIINBAJIU U 3aChINIaJIu B POPMY JJIA IPECCOBAHUS, CUJIA JaBJIEHUI COCTAB-
nsana 18—20 MIla. IlosryueHHBI CBIPEI] BHICYIIINBAJIY B CYIIIUIBHOM ITIKady.
ToToBbIil MONTyhabpuKaT 06KUTANN B CUJIJIUTOBOI IeYnu IPU TeMIlepaType
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obskmra 1120—1140°C c¢ BBIAEPIKKON IPU MAaKCHMAaJbHON TeMIIepaType
5—10 muH. [IpeacTaBieHbl XUMUUECKUHA COCTAB IIOJYUEHHOT'O ITPECC-TIOPOIIIKa
¥ TEXHOJIOTHUUYECKAs CXeMa IIOJIyUeHU 00pasIioB.

ITonydyeHHBIE JaHHBLIE CBUAETEILCTBYIOT O TOM, UTO JIYUIIINM 00Pas3IioM
OnL1a obuItoBouHas Kepamuka ¢ 30 % SiC, KoTopast uMeJia cieayoIue CBO-
cTBa: Bogomoromenue — 5,9 % , oTkpeiTas mopucrocts — 12,5 % , kaxyia-
sics II0THOCTE — 2,13 r/cM2, yaenbHOoe conportusierne — 0,43 - 106 Om - m.
ITonyueHnHasi peHTTeHOTPAMMa CBUAETEIbCTBYET O HATMUNY KapOuja KpeMHU A
B 00pasiie mocJje 00KUra, 4YTo MOATBEPIKIAETCSA JaHHBIMY 10 U3YUEHUIO YIeIb-
HOTO 00'bEMHOT'O COIPOTHUBJICHUA NCCIEAYEMON KePaMUKK U IOJYUSHHBIMU
MIPAKTUUYECKUMU Pe3yJIbTaTaMu.

Kntouesvle ci08a: 00IUITOBOYHAS KePAMUKAa, KapOUJ KPeMHUS, YIeJIbHOe
COIIPOTHUBJIEHNE, BOAOIOIJIOIIEHNE, OTKPBITAS IIOPUCTOCTD, IIJIOTHOCTD.

Bubauoezp.: 16 Hass.

Creation of electrically conductive composite ceramics based on
facing tiles with the addition of SiC / G. V. Lisachuk, N. D. Sakhnenko,
Ya. M. Pitak, R. V. Krivobok, M. S. Maystat, A. V. Zakharov, V. V. Volos-
chuk, V. V. Saray (NTU “Kharkiv Polytechnic Institute”, Kharkiv, Ukraine).
Scientific research on refractories and technical ceramics : collection of
scientific papers, 2021, no. 121, pp. 121—128.

In the article, the creation of electrically conductive composite ceramics
based on facing tiles with the addition of SiC with specified electrodynamics’
characteristics was considered.

To obtain a press powder, the raw materials in a predetermined amount
were weighed, 10, 20 and 30 % silicon carbide were added and subjected to
wet grinding in a ball mill. The resulting slip was dried in a drying oven and
passed through a Ne 05 sieve. The finished press powder for facing ceramics
with SiC, moistened to 8 % , was weighed and poured into a mold for pressing,
the pressure force was 18—20 MPa. The resulting green was dried in a drying
oven. The semi-finished product was burned in a sillite furnace at a firing
temperature of 1120—1140°C with a holding at a maximum temperature
of 5—10 minutes. The chemical composition of obtained press powder and
the technological scheme for obtaining samples were presented.

The obtained data shown that the best sample was facing ceramics with
30 % SiC, which had the following properties: water absorption — 5.9 %,
open porosity — 12.5 %, apparent density — 2.18 g/cm?2, resistivity —
0.43-10% Ohm - m. The obtained X-ray diffraction pattern indicated the
presence of silicon carbide in the sample after firing, which was confirmed
by the data on the study of specific volumetric resistance of the studied
ceramics and the obtained practical results.

Key words: facing ceramics, silicon carbide, resistivity, water absorp-
tion, open porosity, density.

Bibliogr.: 16 titles.

XimiuHa CTiliKiCcTh 1eJIb3iaHOBOI KepaMiKH Y KHCJIOTHOMY Ta JIYSKHOMY
pearentax /I'. B. Jlicauyk, P. B. KpuBo6ok, B. B. Boromyxk, P. A. Macanukis,
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H. A. KpuBo6ok (HTY «XapkiBchbKUi IOTiTeXHIYHNH iHCTUTYT», M. XapKiB,
Ykpaina). Hayxoei 0ocnidyicenHa 3 602HeMPUEié ma mexHivHOL KepamiKu :
36. Hayx. np. 2021. Ne 121. C. 129—139.

VY craTTi mocaimikeHo XiMiuHY CTifiKiCTh Ie/Ib31aHOBOI KepaMiku 3a pis-
HUX TeMIIePaTyp BUIAIY Ta BUBUEHO CTPYKTYPHO-(Da30Bi 0co611BOCTI OTpUMAa-
HUX 3pas3KiB 0 Ta micJisa B3aeMoAil 3 Iy»KHUM Ta KMCJIOTHUM CEPEJOBUIIIAMU.

TexHoJIOTiA OTPUMaHHA AOCJIMHUX 3pasKiB € aBocraniiinoio. Ilepmra
cragig — cuHTes (hasu 1mesab3iany B MmydeabHil meui 3a remmepatypu 1200 °C
3 BUTPUMKOIO 2 T'OJl Ta MOJAJBIINM OXOJOAKEeHHAM pas3oM i3 mivuro. [Ipyra
cTafid IpoXoAma B CUIiTOBil meui 3a remmeparyp 1300, 1350 Ta 1400 °C
3i mBugKicTIO HAGOPY TeMmepaTypu 15 rpas/XB Ta BUTPUMKOIO 3 MAKCUMAJIb-
HOI TemmepaTypu 4 rof. XiMiuHy CTiiKicTh Ile1b3iaHOBOI KepaMiKu BUSHAYAIN
o BiguormenH:o 10 20 % posuuuis HCl ra NaOH. ®azoBuii cKJa1 JOCTiTHIX
3pasKiB BUBHAUAJIU 3a JOTIOMOTOI0 MeTOLYy peHTreHo(asoBoro anamnizy (PPA)
iz sacrocyBanuaM nudpaxromerpy JPOH-3M. BuBueHHsa MiKpOCTPYKTYPH O~
CIiIHUX 3pas3KiB Ta MopdoJIorii ToBepXHi iX Po3/IOMiB 3iliCHIOBAIN IPAMUM
METOI0M PacTPOBOI eJIeKTPOHHOI MiKPOCKOIIil 3 BUKOPUCTAHHAM CKaHYBab-
HOTO eJIeKTPOHHOT0 MiKpockomna PhenomPro.

Bceranosieno, 1o o BiguomeHHo 10 20 % -ro posunny NaOH mesns-
3iaHOBa KepaMika He PO3UMHHA i Mae 3HAUEHHSA JIYrOCTiHKOCTI y Merkax
99,47—99,67 % . BuBueHHSA MiKpPOCTPYKTYpH: Ta (hasoBOro CKJIAAy 3pasKiB
Iesib3iaHoBol Kepamiku micsa 06pooku 20 % posunaom NaOH moxkasasto, mjo
V BCiX mocriyKyBaHUX 3pasKax IPUCYTHSA TIIBKY KpucTaliuna dasa meibaia-
HY, TOOTO IIpoIlecy Kopoaii He BindyBaeThes. 1o BigHomnenw:o g0 20 % -ro pos-
uyunry HCIl cmocTepiraersest mporiec Kopoaii mesib3iaHoBoi KepaMiKu 3 IOBHOO
ximMiuHOIO B3aemMogieo a3y 1eab3iaHy 3 COJMTHOI KUCIOTOIO Ta IOAAIBIIIIM
YTBOPEHHAM (pas3u JUTiApaTy XJopUmy dapiro.

Kantouosi caosa: menbs3ianoBa KepaMiKa, KUCJIOTOCTiHKiCTh, JTyrocTiii-
KicTh, MiKPOCTPYKTYpAa, peHTreH0(ha30BUI aHATIS.

Biboaiozp.: 9 Hase.

XuMHYecKasd CTONKOCTh I[eJb3HAHOBON KepaMHKH B KMCJIOTHOM
u mesiouHoM pearenrax / I'. B. Jlucauyk, P. B. KpuBo6oxk, B. B. Boigomyk,
P. A. Macaasikun, H. A. KpuBoook (HTY «XapbKOBCKUII MOJIUTEXHUUYECKUI
MHCTUTYT»,T. XapbKOB, YKpanna). Hayunoie uccnedoeanus no ozneynopam
u mexnuueckol kepamuxe : ¢6. Hayw. mp. 2021. Ne 121. C. 129—139.

B crarbe ucciegoBana XuMuUecKas CTOMKOCTD I1eJIb3aHOBOM KepaMUKU
IPYU PasjMUYHBIX TeMIlepaTypax O0Kura m msydeHbl CTPYKTYPHO-(a3oBbIe
0COOEHHOCTY ITOJTyUeHHBIX 06pa3IIOB /10 U IT0CJIe B3ANMO/LEICTBUS C II[eJIOUHOM
¥ KUCJIOTHOH CpeJjaMu.

TexXHOJIOTHA HOJIYUeHNA ONBITHBIX 00Pa3I[0B ABJIAETCA ABYXCTaAUHHOI].
ITepBaga cragua — cuHTe3 (ha3bl MeJab3raHa B My(eJbHON Neuy IIPU TeMIle-
parype 1200 °C ¢ BBIZEP:KKOM 2 U U MOCJEeAYIONINM OXJaKIeHIeM BMecTe
¢ neusio. Bropaa cragua npoxoauia B CUJIIUTOBOY eUy IIPU TeMIepaTypax
1300, 1350 u 1400 °C co ckopocThi0 Habopa TeMIlepaTypsl 15 rpaji/MUH U C BBI-
IEePIKKOU IPU MaKCUMaJILHOU TeMuepaType 4 4. XuMU4IecKy0 YCTONUNBOCTD
1eJIb3MAHOBOUM KepaMUKU OIpeesisaau o orHomenuno K 20 % pacrBopam
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HCI u NaOH. ®a30BbIil COCTaB OIBITHLIX 00PA3I0B OMPEIEIAIN C IOMOIIILIO
MeToza peHTreHodasoBoro ananausa (PP®A) c npumeHenuem gudpaxToMerpa
OPOH-3M. syuyeHue MUKPOCTPYKTYPHI OIBITHBIX 00Pa3IioB ¥ MOP(OJIOTUU
IMOBEPXHOCTH MX PA3JIOMOB OCYIIECTBJANN IPAMBIM METOIOM PACTPOBOI
9JIEKTPOHHOM MUKPOCKOIIUHY C UCIIOJIb30BAHNEM CKAHUPYIOIIET0 9JIEKTPOHHOTO
MuKpockomna PhenomPro.

VcranoBieHo, uro mo orHomreHuio K 20 % -my pactBopy NaOH 1enn-
3raHOBas KepaMMKa He PAaCTBOPUMAs U MMeeT 3HaUeHUe I1eJI0YEeCTONKOCTH
Bapenenax 99,47—99,67 % . Isyuenre MUKPOCTPYKTYPHI 11 (ha30BOI0 COCTaBa
00pasIioB IeIb3NaHOBOM KepaMuKu nocJjie oopadorku 20 % pactsopom NaOH
TIOKAa3aJio, UTO BO BCEX HCCJIENYEeMBbIX 00pasiiaX MPUCYTCTBYET TOJIBKO KPHU-
cTajnndyecKkasa dasa IeIb3uaHa, TO eCTh IPOIleCC KOPPO3UYU He IPOUCXOTUT.
ITo orHomenuio ¥ 20 % -my pacteopy HCl mabirogaercsa mpoiiecc KOpPO3un
IeJTb3UaHOBON KepaMUKU C IOJHBIM XUMUUYECKUM B3auMOAeHcTBUuEeM (hasbl
IeJIb3UaHa C COJIAHON KUCJIOTON U IOCJeAYIONMIUM o0pasoBaHueM (hasbl Au-
rujapara xjJopujga 6apus.

Katouesvle crosa: e b3MaHOBasI KePpaMUKa, KUCJIOTOCTONKOCTD, IIeJI0-
YeCcTOMKOCTh, MUKPOCTPYKTYPa, PEHTreHO()a30BbIi aHAIHNS.

Bubauoep.: 9 Ha3a.

Chemical resistance of celsian ceramics in acid and alkaline reagents /
G. V. Lisachuk, R. V. Krivobok, V. V. Voloshchuk, R. A. MasalyKkin,
N. A.Kryvobok (NTU “Kharkiv Polytechnic Institute”, Kharkiv, Ukraine).
Scientific research on refractories and technical ceramics : collection of
scientific papers, 2021, no. 121, pp. 129—139.

In the article, the chemical stability of celsian ceramics at different fir-
ing temperatures was investigated and the structural-phase features of the
obtained samples before and after interaction with alkaline and acid media
were studied.

The technology of obtaining test samples was two-stage. The first stage
was the synthesis of the celsian phase in a muffle furnace at a temperature of
1200 °C with a holding time of 2 hours and subsequent cooling together with
the furnace. The second stage took place in a silitic furnace at temperatures
of 1300, 1350 and 1400 °C with a set rate of 15 deg/min and holding at a
maximum temperature of 4 hours. The chemical resistance of celsian ceramics
was determined in relation to 20 % solutions of HCl and NaOH. The phase
composition of the test samples was determined using the method of X-ray
phase analysis (X-ray diffraction) using a DRON-3M diffractometer. The
studies of the experimental samples microstructure and the surface morphol-
ogy of their faults were carried out by the direct method of scanning electron
microscopy using a scanning electron microscope PhenomPro.

It was found that in relation to the 20 % solution of NaOH celsian
ceramics was insoluble and has a value of alkali resistance in the range of
99.47—99.67 % . The study of microstructure and phase composition of
celsian ceramics samples after treatment with 20 % NaOH solution showed
that in all studied samples there was only a crystalline phase of celsian, the
corrosion process didn’t occur. In relation to the 20 % HCl solution, the pro-
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cess of celsian ceramics corrosion was observed with the complete chemical
interaction of the celsian phase with hydrochloric acid and the subsequent
formation of the barium chloride dihydrate phase.

Key words: celsian ceramics, acid resistance, alkali resistance, micro-
structure, X-ray phase analysis.

Bibliogr.: 9 titles.

CromymMeHBMiCHI CKIOKpHCTATIYHI MaTepiajau TeXHIYHOTO IPU3HAYCH-
usa /0. B.Cassosal, C. 0. Pa6ininZ, I'. K. Boponosl, O. 1. @ecenxo!l, B. /1. Tumo-
tdeen? (X apkiBchKnii HAITIOHATBHU YHIBEPCUTET MiChKOT0 rOCIIOTAPCTBA iM.
0. M. BekeroBa, M. Xapkis, Ykpaina; 2HTY «XapkiBcbkuii mosriTexHiaamit
imcTuryr», m. Xapris, Yxpaina). Haykoei docnidyicenna 3 60znempueéie
ma mexHiuHol Kepamiku : 36. nayk. np. 2021. Ne 121. C. 140—149.

IIpoanasizoBaHo TeHAeHIIiII Ta cydacHUI CTaH PUHKY CKJOKEpaMiKmu
3 2019 no 2024 pokry Ta BCTaHOBJIEHO 30i/JIbIIeHHSA IONUTY Ha CKJIOKPUCTA-
JiuHi MaTepianu OyIiBesIbHOIO Ta TEXHIYHOTO IPU3HAUYeHHA. BUsHaueHO, 110
CIIPSIMOBaHICTh CBiTOBOTO PUHKY CKJIOKepPaMiKu 10 (hparMeHTaIlii J03BOJIUTH
BITUMBHAHUM BUPOOHUKAM SMEHIIIUTU iMIIOPTO3aJEKHICTH Ta MiABUIIUTU
KOHKYPEHTOCIIPOMOYKHICTD BITYUMBHAHNX CKJIOKepaMiYHMX MaTepiaiB Ha CBi-
TOBOMY PUHKY.

MeToro maHo0i poOOTH € OI[iHKA TeXHIKO-eKOHOMIUHMX ITIOKA3HUKIiB TeX-
HOJIOTii po3p00IeHUX CIOAYMEHBMICHUX CKJOKEpaMiyHMX MaTepiasiiB Tex-
HiYHOTO IPU3HAYEHHS Ta IPOBEIeHHSA TOCIiTHO-Ia00pATOPHUX BUIIPOOYBAHb.

HocaigsxeHHA CTPYKTYpHU Ta (Gas3oBOTO CKJIAAY CKJIOKepaMiuHUX Ma-
TepiaiB 0yJI0 34ifiCHEHO 3 BUKOPMCTAHHSIM B3a€MOJOIMIOBHIOIOUMX METOiB
(disuko-ximiunoro ananizy. @isuko-ximiuHi BIacTuBOCTiI MaTepiajiB Bu3Ha-
YaJIu 3TiZJHO 3 BUMOTaMU AiI0YNX HOPMATUBHUX NOKYMEHTIB 1O CUJIiKATHUX
maTtepianiB. BamicTuumi BractuBocti BusHaueni 3a [JICTY 8782:2018.

O06paHO CKJIAAY TAa TeXHOJIOTII 0lep:KaHHA CIIOAYMEHBMiCHIX CKJIOKepa-
MiUHMX MaTepiajiB Ha OCHOBI JiTiaIIOMOCUIIKATHUX CTEKOJI [JI OJEPIKaH-
HS BiTUMBHAHUX €JIeMEeHTIiB OPOHEe3aXMCTy, TeIJOTeXHIKM Ta pagioTexXHIKu
3 ypaXyBaHHSM acIleKTiB eHepro- Ta pecypcosbepeskeHHsa. JlocaigsKkeHHs
CTPYKTYPH PO3PO0JIEHUX MaTepiajiB fajio 3MOTYy BCTAHOBUTHU BigMiHHOCTI
3a MEXaHIYHNUMU, TEPMiUYHUMHU Ta ONTUUHUMU BJIACTUBOCTAMU, III0 JO3BOJIUIIO
o0paTu peKoMeHZ0BaHi 00J1acTi iX 3aCTOCYBaHHA.

ITopiBHANBHA OI[iHKA eKCILIyaTaI[ifHUX BJIACTUBOCTEl Ta TEXHIKO-eKO-
HOMIUHMX IOKa3HMKIB BiJOMIX KepaMi4YHIX Ta CKJIOKepPaMiuHUX MaTepiaiB
IJ1s OPOHE3aXUCTY AO3BOJIMJIA BCTAHOBUTH KOHKYPEHTOCIPOMOIKHICTD PO3-
pobieHNX BiTUM3HAHMX CHOAYMEHBMICHHX MaTepiajiB AK eJeMeHTiB iHmu-
BilyaJbHOTO 3aXUCTY.

Katouosi caosa: ciofyMeHBMIiCHI CKJIOKepaMiuHi MaTepiaiu, JiTifaaro-
MOCHUJIIKATHI CTEKJIa, CTPYKTYypa, MeXaHiuHi BJaCTUBOCTI, TeXHiUHe ITpu3Ha-
YeHHS.

Bioniozp.: 17 Hass.

CnoaymeHcomep:kamme CTEKJIOKPUCTALINYECKHEe MaTepHaJ bl TeXHH -
yeckoro HaszHauenus / O. B. Cassosal, C. A. Pa6unun?, I'. K. Boponos!,

ISSN 2663-3566 Hayxosi ocigweHHs 3 BOrHeTpuBiB Ta TexHiuHOl Kepamiku: 36. Hayk. np., 2021,Ne 121 237



A. U. ®ecenxol, B. [I. Tumodeer? (1XapKkoBcKuii HAIMOHAJILHLIN YHUBEP-
curter ropoackoro xosgiicrea um. A. H. Bekerosa, r. XapskoB, YKpauHa;
2HTY «XapbKOBCKU MOJIMTEeXHNYECKUI HHCTUTYT», T. XapbKOB, Y KpanHa).
Hayunvle uccnedo6anus no ozheynopam u mexHuieckol Kepamuke : co.
Hayw. mp. 2021. No 121. C. 140—149.

IIpoanann3rpoBalbl TEHAECHIIUN 11 COBPEMEHHOe COCTOSHIIEe PEIHKA CTe-
KJgokepamuku ¢ 2019 1o 2024 roga u ycTaHOBJIECHO YBeJINUEHME CIIPOCA Ha CTe-
KJIOKPUCTAJINUYECKNE MaTePUAJIbl CTPOUTEIBHOTO U TEXHUUECKOT0 Ha3Haue-
Hud. OupeeneHo, 4YTo HallpaBJIeHHOCTh MUPOBOT'O PHIHKA CTEKJIOKEPaAMUKHT
K (pparMeHTaIn My MMO3BOJIUT OTEUECTBEHHBIM IIPOU3BOAUTEIAM YMEHBIIUTD
UMIIOPTO3aBUCUMOCTD U IMTIOBBICUTH KOHKYPEHTOCIIOCOOHOCTb OT€UECTBEHHBIX
CTEKJIOKEePaMUUYECKUX MAaTEPUAIOB HA MUPOBOM PBIHKE.

Ilenpro qaHHON PaboOTHI ABJAETCA OIEHKA TEXHUKO-d3KOHOMUUECKUX
MoKasaTeJjel TeXHOJIOTHY PadpaboTaHHbIX CIOAYMEHCOIEePIKAIIIUX CTEKJIOKe-
paMHUYeCcKHX MaTePHUAI0B TeXHUUYECKOr0 Ha3HAUCHNA 1 IIPOBeIeHIe OIBITHO-
J1a60PaATOPHBIX UCIILITAHUIMA.

UccnenoBanne CTPYKTYPHI U (PA30BOT0 COCTABA CTEKJIOKEPAMUUYECKUX
MaTepHaoB ObLIO OCYIIECTBJICHO C UCIIOJIh30BAHNEM B3aMMOIOMOIHIIOIIX
MeTO0B GUBUKO-XMMHUUYECKOTr0 aHaanusa. PU3nKo-XUMUUYEeCKHIe CBOHCTBA
MaTepPUaJOB OIPeAeIANN COTJIACHO TPeOOBAHUAM AeNCTBYIONINX HOPMATUB-
HBIX JOKYMEHTOB K CHUJIMKATHBIM MaTepuajiaM. balaucruyecKkue CBOMCTBA
ompexesnensl mo 'OCT 8782: 2018.

W 36paubI coCcTaBbI ¥ TEXHOJOTUY IIOJTYYEHUA CIIOYMEHCOAePIKAIIIX CTe-
KJIOKepPaMUYECKUX MAaTePUAaIOB HA OCHOBE INTHHAIIOMOCUINKATHBIX CTEKOJT
ILJIS TIOJIYYEeHUSA OTEeUECTBEHHBIX 9JIEMEHTOB OPOHE3AaIIUThI, TEIJIOTeXHUKU 1
PaIoOTeXHUKHY C YIETOM aCIIEKTOB 9HEPTro- U pecypcocoeperkenusi. Micciemosa-
HIE CTPYKTYPhI Pa3padboTaHHBIX MATEPUAJIOB JAJI0 BO3MOXXHOCTh YCTAHOBUTD
PasaInuYms I0 MeXaHNUYEeCKUM, TEPMUUECKHUM 1 OIITUYECKUM CBOMCTBAM, UTO
IM03BOJISIET BHIOPATH PEKOMEHJOBaAHHBIE 00JIACTH UX IPUMEHEeHN’ .

CpaBHUTEIbHAA OIEHKA 9KCILIYaTAIIMOHHBIX CBOMCTB U TEXHUKO-9KOHO-
MUYECKUX ITOKas3aTesell N3BeCTHBIX KePAMUUYECKUX 1 CTEKJIOKePaMUUECKUX
MaTepUaJsoB AJis OPOHE3aIUThI ITI03BOJINJIA YCTAHOBUTH KOHKYPEHTOCIOCO0-
HOCTh Pa3pabOTaHHBIX OTEUYECTBEHHBIX CIIOMYMEHCOIeP ;KaIll[NX MaTepPUaIoB
KaK dJIEMEHTOB WHANBUAYAJIbHOMN 3aIIUTHI.

Kawuyeagvle ca06a: ciogyMeHCOIeprKalie CTeKJIOKepaMUYecKre MaTepu-
aJIbl, JUTUNATIOMOCUINKATHBIE CTEKJIA, CTPYKTYPa, MeXaHUUeCKre CBOCTBA,
TeXHHUUYECKOe Ha3HAUYeHNe.

Bubauoep.: 17 nHass.

Spodumene-containing glass-crystalline materials for technical pur-
poses / O. V. Savvoval, S. O. Riabinin2, G. K. Voronovl, O. I. Fesenko!,
V.D. TimofeevZ A KhNUMG named after O. M. Beketov, Kharkiv, Ukraine;
NTU “Kharkiv Polytechnic Institute”, Kharkiv, Ukraine). Scientific
research on refractories and technical ceramics : collection of scientific
papers, 2021, no. 121, pp. 140—149.

The trends and current state of the glass-ceramic market from 2019 to
2024 have been analyzed, and an increase in demand for glass-crystalline
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materials for construction and technical purposes has been established. It has
been determined that the orientation of world glass-ceramic market towards
fragmentation will allow domestic producers to reduce import dependence
and increase the competitiveness of domestic glass-ceramic materials in the
world market.

The aim of this work is to assess the technical and economic indicators
of the technology developed spodumene-containing glass-ceramic materials
for technical purposes and to conduct pilot laboratory tests.

The study of the structure and phase composition of glass-ceramic mate-
rials was carried out using complementary methods of physicochemical analy-
sis. The physicochemical properties of the materials were determined in ac-
cordance with the requirements of the current regulatory documents in silicate
materials. Ballistic properties are determined according to GOST 8782: 2018.

Compositions and technologies for the production of spodumene-con-
taining glass-ceramic materials based on lithium-aluminum silicate glasses
were selected for the production of domestic elements of armor protection,
heat engineering and radio engineering, taking into account the aspects of
energy and resource saving. The study of the developed materials structure
made it possible to establish differences in mechanical, thermal, and opti-
cal properties, which makes it possible to select the recommended areas of
their application.

A comparative assessment of the performance properties and technical
and economic indicators of known ceramic and glass-ceramic materials for
body armor made it possible to establish the competitiveness of the deve-
loped domestic spodumene-containing materials as elements of individual
protection.

Key words: spodumene-containing glass-ceramic materials, lithium-alu-
minum silicate glasses, structure, mechanical properties, technical purpose.

Bibliogr.: 17 titles.

Po3pobka Ta gocaiKeHHA BJIaCTUBOCTEH KepaMOMATPUYHOTO KOMIIO-
3UIIITHOT0 MaTepiaay NI OTPUMAHHS YIbTPATOHKUX BeJINKO(GOPMATHUX Ke-
pamorpanitaux maut / 0. 10. ®egopenxo?, C. B. Kaprumes!, B. M. Iroaxkin?!,
0. 4. Ilirax? (AHTY «XapKiBChKHil MONiTeXHIYHUN iHCTUTYT», M. XapKiB,
Vkpaina; 2Kaynacekuil Texnosoriunuii yuisepcurer, m. Kaynac, Jlutsa).
Hayxoei docnidicenna 3 602Hempu6ié ma mexniihoi kepamixku : 36. HAYK.
np. 2021. Ne 121. C. 150—161.

VY crarTi mpoaHasizoBaHO mepeBaru Ta HEAOJIKH BeJIUKO(GOpPMaTHUX
YABTPATOHKUX KePaMOTPaHITHUX ILJIUT, IIOKa3aHO HEOOXiJHiCTh Ta BUBHAUEHO
MUIAXY MiABUINEHHA iX MimHocTi. Po3pobaeHo ckJian KepamMiyHOI MaTpHIIi,
110 3abes3neuye MakcuMaabHUN piBeHb cmikamas (W< 0,5 %) Bigmosiguo
BHUMOraM 10 KepamMiuHux miauT Kjgacy Bla, a Takox oGrpyHTOBaHO Bubip
apMyoUoTO HalmoBHIOBaua. EKCIIepUMEHTAIbHO BCTAHOBJIEHO MMOSUTUBHUN
BIJIMB MYJIITOKPEMHE3eMHIX BOJIOKOH Ha (PidMKO-MeXaHiuHi BJIaCTUBOCTI
IJIUT, IO J03BOJISIE BTPUYi 3MEHIIIUTH I1X TOBIIUHY, & OTKe CYTTEBO 3HUBMU-
Ty Bary BuUpoO6iB. BusHaueHo (ppakIiiiHuii cKJIaJ OIPOAYKTIB mOAPiOHEHH
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MYJiTOKPEMHE3eMHUX BOJIOKOH 3aJI€KHO BiJf YMOB IIOMEJIY Ta HOCIiAKEHO
BILIUB KiJIBKICHUX Ta AKICHUX XapaKTEPUCTUK apMYyOUYOro HAaIOBHIOBada
Ha OCHOBHIi BJIACTMBOCTI, IO BU3HAYAIOTh AKiCTh KEPAMOTPDAHITHUX ILJIUT.
BusnaueHo ymoBu (hopMyBaHHS IIiJIbHOCIEUEHNX KOMIIOBUIIMHNX MaTepia-
JIiB i3 KOMIIJIEKCOM BUCOKHUX eKCILTyaTaliiiHux BjaactuBocTeii. [lokasana
MOKJIMBICTDb IiABUINEHHA MiITHOCTi Ha 3ruH 3pa3KiB go 57 MIla 3a paxyHOK
BBeJleHHA 4 Mac. % TOHKOAVCIEPCHUX MYJIITOKPEMHE3eMHUX BOJIOKOH, IIepe-
BasKHa KiabKicTh ARuX (~ 60 % ) Mae JOBKUHY 0 45 MKM, II[0 JOCATAETHCS
TIOMEJIOM B IIaHETAaPHOMY MJIMHI BIIPOgoB:K 3 XB 3a mBuakocti 300 06/XB.
BceranoBeHO CTPYKTYPHO-(a30Bi 0c00JIMBOCTI 3pasKiB, OTPUMAHUX B YMOBaX
IIBUAKICHOTO BUIIATY, AKi [IOJATAIOTH B YTBOPEHHI MigBUIIEHOI KiJMBKOCTI
MyJiTOBOI (ha3u B IPUCYTHOCTI MYJIiTOKpeMHEe3eMHUX BOJIOKOH. OcTaHHI He
JINIIIEe apMYIOTh KepaMiuHy MaTPUILIO, a i BUKOHYIOTH POJIb IPEKYPCOPY IPU
¢opMyBaHHI HOBOYTBOPEHDb MYJITy, KPUCTAJIU SKOT'0 B IIPUCYTHOCTi pO3-
IJ1aBy HaOyBalOTh i30MeTPUYHOI ()OPMHU Ta CIPUAIOTH MiABUIIEHHIO MiITHOCTI
BUPOOiB. PesyabTaTu HOCHifAKeHDb CBiqUaTh PO IMEPCIeKTUBU OTPUMAaHHS
BeJIMKO(GOPMATHUX YJIHTPATOHKUX KePaMOTPAaHITHUX IIJIUT 38 TEXHOJIOTiEIO
KoMITO3UIliiHuX MaTepianiB. IloegHaHHA BiAMiHHUX TeXHIiUHUX SKOCTeil,
BEJIMKUX PO3MipiB, 3MEHIIIEHOI TOBIIIUHY ILJIUT BiAKPUBA€E HOBi MOXKJIMBOCTI BU-
KOpPHCTaHHA KOMIIO3UTHOT'O KepaMOTPaHiTy B Au3aiiHi MeOJIiB Ta IPUMIiIlleHb
BEJIMKOI ILJIOII] 32 PaXyHOK MOJKJIMBOCTI CTBOPEHHSA CYI[1JIbHOTO 6€3IITOBHOTO
TIOKPUTTSA Ta CYTTEBOTO 3MEHIIIEHHS Baru BUPOOiB.

Kawouosi cnosa: Beauko(popMaTHIUIT KOMIIO3UTHUI KepaMOTPaHiT, My-
JiTOKpEeMHe3eMHe BOJIOKHO, apMYIOUNA HATOBHIOBAY, MeXaHiuHa MiIlHiCTb,
(asoBuUii CKIAL.

Bioaiozp.: 14 nHase.

Pazpaborka u ucciaemoBaHne CBOICTB KePaMOMATPUYHOIO KOMIIO3H-
I[HOHHOTO MaTepuaJja AJs MOJyJYeHUs YIbTPATOHKUX KPYyMHOGOPMATHBIX
kepamorparuTHbIX It / E. 10. ®enopenxol, C. B. Kapreimes!, B. M. Hroa-
kun!, 0. . IIntak2 (CHTY «XapbKoBCKMil MOJUTeXHUYECKHI HHCTUTYT»,
r. XapsKoB, YKpauna; 2KayHacckuii TexHOJoruyecKuii yausepcurer, r. Ka-
yHac, JIutBa). HayuHble uccnedoéanus no ozheynopam u mexHuieckou
Kepamuke : c6. nayw. mp. 2021. Ne 121. C. 150—161.

B craTbe mpoaHa mn3upoBaHbl IPENMYIIleCTBA U HeAOCTATKYU KPYITHODOP-
MaTHBIX YJIbTPATOHKNX K€PaMOTPAHUTHBIX ILJINT, IIOKa3aHa He00XOUMOCTD
U OIIpeJieJIeHBl IIyTH IOBBIINIEHUA UX IMpouHocTH. Pagpaboran cocraB Kepa-
MUYeCKOH MaTpPUIIbI, 00eCIIeUnBAOIINI MaKCIMAJIbHYIO CTEIIeHb CIIeKaHUA
Kommnosunuonuoro marepuasa (W< 0,5 %) coriacHo TpeGoBaHUAM K Kepa-
MUYeCKUM mauTaM KJjacca Bla, a Tak:ke o00CHOBaH BBIOOD apMUPYIOIIETO
HAIOJIHUTENA. DKCIePUMEHTAIbHO YCTAHOBJIEHO MIOJIOMKUTEIbHOE BIUSHUIE
MYJLIUTOKPEMHE3eMHBIX BOJIOKOH Ha GU3UKO-MeXxaHnuecKre CBOMCTBA ILJIUT,
YTO [I03BOJISIET BTPOE YMEHBIINTH UX TOJIIUHY U CYII[eCTBEHHO CHU3UTDH BEC
uspenuii. Oupeneses GPaKIMOHHBIN COCTAB IPOAYKTOB U3MEJIbYEHUT MYJI-
JINTOKPEMHE3eMHBIX BOJIOKOH B 3aBUCUMOCTY OT IIapaMeTPOB IIJIAHETaPHOTO
IIOMOJIa ¥ MCCJIEJOBAHO BJIMAHYE KOJTNIECTBEHHBIX ¥ KAUeCTBEHHBIX XapaKTe-
PUCTUK apMHUPYIOIEro HAIIOJHUTEJIA HA OCHOBHBIE CBOHCTBA, OIIPe/ieIAI0IIe
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KadyecTBO KepaMOTPAaHUTHBIX IauUT. OmpeaesieHbl yCaoBUs (OPMUPOBAHUS
MJIOTHOCIIEUEHHBIX KOMIIO3UIIMOHHBIX MaTE€PHUAJIOB ¢ KOMIIJIEKCOM BBICO-
KHUX 9KCILIyaTAIlMOHHBIX CBOMCTB. IloKaszaHa BO3MOKHOCTDH ITOBBIIIIEHU S
IIPOYHOCTH Ha m3rud obpasios mo 57 MIla 3a cuer BBegenusa 4 mac. % TOH-
KOIUCIEPCHBIX MYJIJIUTOKPEMHE3eMHBIX BOJIOKOH, OOJIBIIIMHCTBO KOTOPBIX
(~ 60 % ) umeet AaUHY 10 45 MKM, UTO JOCTUTAETCS IIOMOJIOM B ILJIAHETAPHOI
MeJsibHUIIE B TeueHre 3 MuH npu ckopoctu 300 06/MuH. YCTaHOBIEHBI CTPYK-
TypHO-(a30BbIe 0COGEHHOCTH 06PA3IIOB, MIOJYUEHHBIX B YCJIOBUAX CKOPOCTHOTO
00:KUra, KOTOPbIe 3aKJII0YAIOTCA B 00pa30BaAHUY MOBBIIIIEHHOT'0 KOJIUYECTBA
MYJLIATOBOM (has3bl B IPUCYTCTBUU MYJLINTOKPEMHE3eMHbBIX BOJIOKOH. [Tocesn-
HUe He TOJbKO apMUPYIOT KepaMUUeCKyI0 MATPUILY, HO ¥ BBIIIOJHIIOT POJIb
npexypcopa npu GOpMUPOBAHUY HOBOOOPA30BAHUI MYJJINTA, KPUCTAJJIbI
KOTOPOTO B IPUCYTCTBUY pacIiliaBa IPHUOOPETAIOT U30METPUUECKYI0 (hopMy
¥ CIIOCOOCTBYIOT IMMOBBINIEHUIO IPOYHOCTY U3Aeanii. Pe3yabTaThl UCCIeI0BA-
HUN CBUETEJIbCTBYIOT O IIePCIEKTUBHOCTH IOJYyYeHUS KPYITHOPDOPMATHBIX
YABTPATOHKUX KEePaMOTPAHUTHBIX IJIUT IO TEXHOJIOTUHU KOMIIO3UIIMOHHBIX
marepuayioB. CoueTaHue OTIUYHBIX TeXHUYECKUX KAadyecTB, OOJBIINX pas-
MepOB, YMEHBIII€HHOH TOJIIIINHBI IIJIUT OTKPHIBAET HOBbIE BOBMOKHOCTH YC-
0JIb30BAHU A KOMIIO3SUTHOI'O KEPAaMOTPAHUTA B AU3aiiHe MeOesiu 1 ITOMeI[eHU i
OOJIBIITON IIJIOIAAY 34 CUET BOSMOYKHOCTY CO3MAaHUS CILJIOITHOT'O OECIITOBHOTO
TMOKPBITUS U CYIIIECTBEHHOI'0 YMEHBIIICHU Beca U3Ae .

Katouesvle cios8a: KpynIHOPOPMATHBINA KOMIO3UTHBIN KepaMOTPaHUT,
MYJIIUTOKPEMHE3eMHOe BOJIOKHO, apMUPYIOIINI HAIIOJIHUTENb, MeXaHnue-
cKas MPOYHOCTh, (Da30BBII COCTAB.

Bubnuozp.: 14 nase.

Development and study of the properties of a ceramic-matrix compo-
site material for the production of ultra-thin large-format ceramic granite
slabs / O. Yu. Fedorenko?!, S. V. Kartishev!, V. M. Igolkin!, O. Ya. Pitak2
(ANTU “Kharkiv Polytechnic Institute”, Kharkiv, Ukraine; 2Kaunas Tech-
nological University, Kaunas, Lithuania). Scientific research on refracto-
ries and technical ceramics : collection of scientific papers, 2021, no. 121,
pp. 150—161.

The article analyzes the advantages and disadvantages of large-format
ultra-thin ceramic granite slabs, shows the need and identifies ways to
increase their strength. The composition of the ceramic matrix has been
developed, provides the maximum level of sintering (W< 0.5 %) in accor-
dance with the requirements for ceramic plates of class Bla, and the choice of
the reinforcing filler has also been substantiated. It has been experimentally
established that mullite-silica fibers have a positive effect on the physical and
mechanical properties of the slabs, which makes it possible to reduce their
thickness by three times, and therefore significantly reduce the weight of
products. The fractional composition of the grinding products of mullite-
silica fibers was determined depending on the grinding conditions, and the in-
fluence of the quantitative and qualitative characteristics of the reinforcing
filler on the main properties that determine the quality of ceramic granite
slabs was investigated. The conditions for the formation of densely sintered
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composite materials with a complex of high-performance properties have been
determined. It was shown the possibility of increasing the samples bending
strength up to 57 MPa by introducing 4 wt. % of finely dispersed mullite-
silica fibers, most of which (~ 60 %) have a length up to 45 microns, which
is achieved by 3 min grinding in a planetary mill at a speed of 300 rpm. The
structural-phase features of the samples obtained under the high-speed fir-
ing conditions, which consist in the increased amount of the mullite phase
formation in the presence of mullite-silica fibers, have been established. The
latter not only reinforce the ceramic matrix, but also act as a precursor of new
mullite formations, the crystals of which, in the presence of a melt, acquire
an isometric shape and contribute to an increase in the products strength.
The research results indicate the promising obtain large-format ultra-thin
ceramic granite slabs using composite materials technology. The combination
of excellent technical qualities, large dimensions, and reduced slabs thickness
opens up the new possibilities for using composite ceramic granite in design
of furniture and large rooms due to the possibility of creating a continuous
seamless coating and a significant reduction in the products weight.

Key words: large-format composite ceramic granite, mullite-silica fiber,
reinforcing filler, mechanical strength, phase composition.

Bibliogr.: 14 titles.

JunamiuHe mpecyBaHHA AK cnoci0 iHTeHcudikamii crpykrypHo-daszo-
BHUX IIepPeTBOPEHb IIPHU CIIiKaHHi Kepamiunux marepiaais / JI. II. Illykiuna,
B. ®@. Boaiox, C. JI. Jliresin, . M. Ilitak (HTY «XapkiBcbkuii moxiTexHiu-
HUIi iHCTUTYT», M. XapKiB, Ykpaina). Hayxoei docnidxcenns 3 602Hempu6ié
ma mexHiuHoL Kepamiku : 30. nayk. np. 2021. No 121. C. 162—168.

¥ crarTi HaBeLeHO PE3yJABTATH NOCIiMKEHb MarHiTHO-iMIyJIbCHOTO
IIPecyBaHHA CTOCOBHO KePaMiUHMX Mac Ha OCHOBi HECHiKJMBOTO CYTJIMHKY
3 100aBKOIO BigxoxiB ¢roTallii Byrijisa ¥ MOKasaHO MOMKJIMUBICTH HOro Bu-
KOPUCTaHHA AK cIIoco0y iHTeHcudikallii CTpyKTypHO-(ha30BUX IIePETBOPEHD
npu cuikavHi mac. HaBeneHa mopiBHAJIBbHA XapaKTEPUCTUKA BJIACTUBOCTEN
KepaMiuyHMX MaTepiayiB, OTPUMAaHUX 3a 3BUUANHOTO PEKUMY TEPMOOOPOOK Y
3a remueparypu 950 °C MeTomoM MarHiTHO-iMIOyJIbCHOrO IPECyBaHHSA 3 Pis-
HOI0 aMILIiTy0I0 yAapHoi cutu. 714 BUsHAUeHHA BIIUBY lTapaMeTpPiB poboTu
MaTrHiTHO-iMIyJIbCHOTO ITPeca Ha BJIACTUBOCTI 3pas3KiB iX mpecyBaHHS ITPOBO-
IIJIOCS 3 PeTyJIOBAHOIO HATIPYTOIO 3a MOCTiHOI €eMHOCTI KOHZeHcaTopa. Bera-
HOBJIEHO, I110 301JIbIIIEHHA aMILTiTy A1 yaapHoi cuiu 3 6 1o 15 kH npusBoguts
IO BHIKEHHSA BOAOIOTJINHAHHSA KepaMiuHux 3paskis 3 21,6 1012,1—15,0 %,
BigkpuToi mopuctocti 3 34,6 10 21,6—27,0 % i 30inblIenHsa MeXaHiuHOL
minHocTi BTpuui. ITopiBHAHO 3i 3pasKaMu CTATUUYHOTO IIPECYBaHHSA MeyKa
MIITHOCTI ITi/] Yac CTUCKAHH 3pa3KiB JMHAMIYHOTO IIPeCcyBaHHA 301IbIITYETHCS
Ha 34 % (38,7 1o 13,1 MIla) HaBiTh 3a MiHiMaJIBLHOI aMILIiTYAY yAAPHOI CUIT
(6 xH). IIpu BuBUEHHI MaKpOCTPYKTYpHU, (hadoBOTO CKJIALY i BJacTUBOCTEH
KepaMiuyHUX 3pasKiB JUHAMiUYHOTO IIPEeCyBaHHA, OTPUMAHUX 3a TeMIepaTyp
pumany 9201950 °C, BcTaHOBJIEHO, 1110 3PA3KU MAIOTh IPAKTUYHO OJHAKOBUI
PiBeHB TEXHIUYHUX XapaKTePUCTUK (BOLOTIOTINHAHHS, IIIiIbHICTh, MilTHiCTB),
CXO0JKi 3a CTPYKTYPOIO i (pa3oBUM CKJIamAOM (KBapil, MiKpPOKJIUH, O -T€MAaTHT,
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peuTreHoamopdHa (pasa). BctaHoBI€HO MOYKINBICTD OTPUMAHHSA KepaMiuHUX
MarepiajiB i3 3aBepIIeHUM OpoIiecoM (POPMYBAHHS CTPYKTYPHO-(a30BOTO
CKJIaZy i BJIACTMBOCTEH 3a MEHIIIOI TEMIIEPATYPY BULIATY .

Ha mixcraBi mpoBeseHUX JOCIIiIKeHb ITOKA3aH0 MOMKJINBICTh BUKOPUC-
TaHHS IWHAMIYHOTO IpecyBaHHsA AK crocoly iHTeHcudikaii cTpyKTypHO-
(a30BUX IEpeTBOPEHb IIPU CIIiKAHHI KepaMiuHUX MaTepialiB, SKUH MoOKe
CJIYsKUTU Pe3epPBOM eHepro30teperkeHHs IPU OTPUMAaHHI PAZOBOI KOHCTPYK-
mifiHOI OyAiBeIbHOI KepaMiKu IiABUIIEHOI MAapPOUHOCTI.

Kawuosi ciosa: MarHiTHO-iMIyIbCHE TPeCYBaHHSA, CYTJIMHOK, HaJIUB-
HO-MiHepaJibHA H00aBKa, KepaMiuHi MaTepiaau, MexaHiuHa MiIlHiCTH, BOZO-
TmoTJINHAHHA, (Ga30BUil CKIaJ, eHePro3depeKeHH .

Biboaiozp.: 8 Hase.

JIuHaMudecKoe mpeccoBaHMue KaK CIoco00 NHTeHCH(PUKAIIUN CTPYKTYP-
HO-(pa30BBIX MPEBPAIEHUI MPH CIIEKAHUH KePaMHUYECKHX MATEPHAJIOB /
JI. II. Illlyxkuna, B. ®. Boarox, C. JI. JIuresun, d. H. IIntax (HTY «Xaps-
KOBCKMII ITOJIMTeXHUIECKUI HHCTUTYT», I'. XapbKoB, YKpauHa). Hayunoie
uccnedo6anHUs O 0ZHEYNOPAM U MeXHULEeCKOU Kepamuke : ¢6. Hay4. mp.
2021. Ne 121. C. 162—168.

B craTbe mpuBeeHBI Pe3yIbTAThl UCCAETOBAHUN MarHUTHO-UMIIYJIbC-
HOTO TIPECCOBaHUA IPUMEHUTEJIbHO K KepaMUUeCKUM MaccaM Ha OCHOBE He-
CIIEKAIOIerocsa CYIJIMHKA ¢ J00aBKOI 0TX00B (hJIOTAIlNU YTJIA U HMOoKasaHa
BO3MOXXHOCTh €r0 MCIOJb30BAHUA B KaUeCTBE CI0C00a MHTEHCU(PUKAINN
CTPYKTYPHO-()a30BLIX IIPEBPAIIeHNII IIPU ClIeKaHnu Macc. IIprBegeHa cpaBHM-
TeJIbHAA XapaKTePUCTUKA CBOMCTB KepaMUUEeCKUX MAaTEePUAJIOB, IIOJYYeHHBIX
0 OOBIYHOMY peKuMy TepMooOpaboTku npu temueparype 950 °C merTomom
MArHUTHO-UMIYJIBCHOTO IIPECCOBAHUS C PASHOM aMILIUTY IO YIAPHO! CUJIBI.
Ilns1 ompeneieHUs BANSHUS IIapaMeTPOB PabOThl MATHUTHO-UMITYJIbCHOTO
mpecca Ha CBO¥CTBa 00pasI[oB UX IIPECCOBAaHME IPOU3BOAMIIOCH C PEryIupye-
MBIM HAIIPAMKEHUEeM IPU ITOCTOSHHOM eMKOCTH KOHIeHcaTopa. ¥ CTAHOBJIEHO,
YTO yBeJInUeHNe aMILIUTYAbI yaapHoii cuibl ¢ 6 no 15 kH npuBogut K cHu-
JKEHUIO BOJIOIOTJIOIIEHN KepaMuuecKux oopasios ¢ 21,6 10 12,1—15,0 %,
OTKPBITOM mopuctTocTu ¢ 34,6 10 21,6—27,0 % u yBeJnUeHNI0 MeXaHUYeCKOM
IIPOYHOCTH B TPHU pasa. B cpaBHeHNH ¢ 06pas3llaMU CTATUUECKOI'0 IIPeccoBa-
HUA IIPeesI IPOYHOCTH IPH CKATUY 00Pa3IloB JUHAMUUYECKOT0 IIPECCOBAHMIS
yBenuuuBaercsa Ha 34 % (¢ 8,7 mo 13,1 MIIa) naske mpu MUHUMAJIbHON aM-
nnutyne ygapaoi cuisl (6 kH). IIpu nusyueHNN MakpoOCTPYKTYPHI, (ha30BOTO
COCTaBa U CBOMCTB KepaMUUECKHX 00PAa3IlOB JUHAMUUYECKOrO IPEeCCOBAHMS,
OJTyYeHHBIX Ipu TeMueparypax obsxkura 920 u 950 °C, ycraHOBIEHO, UTO
00pasITbl 00JIaJaI0T MIPAKTUUYECKY OUHAKOBBIM YPOBHEM TeXHUUECKUX XapaK-
TepUCTUK (BOAOIOTJIOEHNE, IIJIOTHOCTD, IIPOYHOCTH), CXOKHU II0 CTPYKTYpe
u (pazoBomMy cocTaBy (KBapIl, MUKPOKJIUH, ¢ -T€MaTUT, PeHTreHoaMophHAas
dasa). YcraHoBiieHa BOBMOKHOCTD MOJYUEHUST KePAMUUYECKUX MAaTePUaIoB
C 3aBepIIEeHHBIM IPOIeccoM (GOPMHUPOBAHUA CTPYKTYPHO-(PA30BOT0O cocTaBa
¥ CBOICTB IPU MeHbIIel TeMIepaType 00K Kura.

Ha ocHOBaHNY IPOBEEHHBIX NCCIEJOBAHMNIN IT0KA3aHA BO3MOKHOCTD HC-
MMOJIL30BAHUA JUHAMNUYECKOI'0 IIPECCOBAHMS KaK CI0c00a MHTeHCU(PUKAI[NN
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CTPYKTYPHO-()A30BBIX IIPEBPAIeHNN IPU CIeKAHUU KePaMUUYEeCKUX MaTe-
pUAaoB, KOTOPHIA MOKET CIYKUTh PE3EePBOM dHEProcOepe:KeHNUsA IIPH IOy -
YEHWU PSANOBOM KOHCTPYKIIMOHHON CTPOUTEJHHON KePAMUKY MOBBIIIEHHOMN
MapOYHOCTH.

Kaiwouesvie ci06a: MAarHUTHO-UMITY IHCHOE IIPECCOBAHUE, CYTJIMHOK, TOII-
JIMBHO-MUHepaJabHas A00aBKa, KepaMUUeCKUe MaTepuasbl, MeXaHudecKast
[IPOYHOCTD, BOJOIOIJIOIEeHNE, (Da30BBIN COCTAB, 9HEProcOeperKeHne.

Bubauoep.: 8 Hase.

Dynamic pressing as a way of intensification of structural-phase
transformations during sintering of ceramic materials / L. P. Schukina,
V. F.Bolyukh, S. L. Lihezin, Ya. M. Pitak (NTU “Kharkiv Polytechnic Insti-
tute”, Kharkiv, Ukraine). Scientific research on refractories and technical
ceramics : collection of scientific papers, 2021, no. 121, pp. 162—168.

The article presents the studies results of magnetic-pulse pressing in
relation to ceramic masses based on non-sintering loam with the addition of
coal flotation waste and the possibility of its use as a method for intensify-
ing structural and phase transformations during sintering of masses was
shown. A comparative characteristic of the properties of ceramic materials
obtained by the usual mode of heat treatment at a temperature of 950 °C by
the method of magnetic-pulse pressing with different amplitude of impact
force was presented. To determine the operating parameters influence of the
magnetic-pulse press on the samples properties, their pressing was carried
out with a controlled voltage at a constant capacitance of the capacitor. It
was found that an increase in the amplitude of the impact force from 6 kN
to 15 kN leads to a decrease in the water absorption of ceramic samples from
21.6 % to 12.1—15.0 %, open porosity from 34.6 % to 21.6—27.0 %, and
a threefold increase in mechanical strength. In comparison with samples
of static pressing, the cold crushing strength of dynamic pressing samples
increases by 34 % (from 8.7 MPa to 13.1 MPa) even with the minimum
amplitude of the impact force (6 kN). The macrostructure, phase composi-
tion and properties of dynamic pressing ceramic samples obtained at firing
temperatures of 920 °C and 950 °C have been studied. It was found that the
samples had practically the same level of technical characteristics (water ab-
sorption, density, and strength) and they were similar in structure and phase
composition (quartz, microcline, o -hematite, X-ray amorphous phase). The
possibility of obtaining ceramic materials with a completed process of the
structural-phase composition formation and properties at a lower firing
temperature has been established.

On the basis of carried out studies, the possibility of using dynamic
pressing as a method for intensifying structural-phase transformations
during sintering of ceramic materials has been shown, which can serve as
a reserve for energy saving when obtaining ordinary structural building
ceramics of increased grade.

Key words: magnetic-pulse pressing, loam, fuel and mineral additive,
ceramic materials, mechanical strength, water absorption, phase composi-
tion, energy saving.

Bibliogr.: 8 titles.

244  ISSN 2663-3566 Haykosi socnigmeHHs 3 BOrHeTpHBIB Ta TexHi4HOI Kepamikm: 36. Hayk. np., 2021, No 121



BukopucraHHA BOTHETPHMBKHX MaTepiajiB IPU XyZOKHBOMY MOJIipy-
BaHHi ckasaHuX nadexeii / JI. JI. Bparinal, C. O. Bersuuskal, C. K. ®omiuos?,
0. €. Crapoaar! (HTY «XapkiBchbkuii moriTeXHigHUH iHCTUTYT» , M. XapKiB,
Yxpaina; 21111 «+object», m. Xapkis, Ykpaina). Hayxosi docnidsicenns 3 60z-
Hempueéié ma mexniinoi kepamirku : 36. hayk.np. 2021. Ne 121. C. 169—177.

Ha ocHoBi anaIisy eBoJIIOIil BUKOPUCTAHHSA CKJIa B apXiTeKTypi Ta 6y-
IiBHUIITBI TOKa3aHO HEOOXiTHICTDH BAOCKOHAJIEHHA a00 IOIIYKY HOBUX BU/IB
CTEKOJI K eJeMEeHTa iHTep’epy U’ eKcTep’epy Ta cIocobiB iX MeKOPyBaHHSA
¥ HOIiTbHICTh BUKOPUCTAHHA XYI0KHBOTO MOJIipyBaHHA. MeToio gaHOl po-
6oTu OyJIO HIOTO 3aCTOCYBAHHS ITPUA BUTOTOBJIECHHI JeKOPATUBHUX €JIEMEHTIB
apxXiTeKTypHO-OyIiBeIbHOrO MIPU3HAYEHHA 3 PiSHOMAHITHUMU (DaKTypOIO
IMOBEPXHi Ta PeabedOM 3 IT0JIiPOBAHOI0 JILCTOBOTO (BJI0aT-CKJIa 3 BUKOPUCTAH-
HSAM BOTHETPUBKUX MaTepiajiB Ipu oJHOYACHOMY 3a0e3IeueHHi CyTTEBOTO
pecypco- Ta eneprosbepesxkennsa. O6sagHAHHA Ta MaTepiaau, 1110 3aCTOCyBAa-
JIu, BRJOUaJN: nuridysansHuii Beperar Z. Bavelloni; mydenabny miu CGB-
100.150.55-10-380 myis1 mosripyBauHsa Ta Bigmany; nmyabsepusarop tuiy LVLP
1,3 mm INTERTOOL PT-0132 n1s1 HanuIeHHsI TOHKOAMCIIEPCHOI KaoJIiHOBOI
CyCIIeH3i1; 3HeKUPIOBAJIbHUIN PO3UNH; CKJIAHI Mamesi TOBIIUHOIO 6 MM 3 6e3-
KOJILOPOBOTO TOJIipoBaHOTO (hJyioaT-cKJja HACTYIHOTO XiMiuHOTO CKJIafny,
mac. %: Si0y, — 73,0; Al,03 — 1,0; Fe;,03 — 0,1; CaO — 8,6; MgO — 3,6;
Na,O — 13,4; SO3 — 0,3; BoraeTpuBki miutu LYTX—264B Ta TepmocTiii-
kuii mamip LYTX—236B, BurorosJieHi 3 KepaMmiuHuX BOJIOKOH. KoediieHT
TeMIIePATyPHOTO JiHifTHOTO PO3IINPEHHA CTEKOJI Ta BOTHETPUBIB BUSHAYAIT
3 BUKOPHUCTAHHSM KBapIIOBOT'0 BEPTUKAJILHOTO AUJIATOMETPA.

VY pesyiibTaTi BUKOHAHUX JOCJi[YKeHb IIOKAa3aHO MOKJINBICTb OTPUMAHHS
3amanol haxkTypu Ta 06’€MHOTO pesIbed)y MOBEPXHi apXiTeKTyPHO-0y1iBeIbHUX
IeKOPAaTUBHUX BUPOOIB 3 JUCTOBOTO MOJiPOBAHOTO (JI0AT-CKJIA XYTOMKHIM
MOJIipyBaHHSM 3 BUKOPUCTAHHAM BOTHETPUBKUX MaTepiaiis.

BceramosieHno pakTopu, Ki € BUBHAYAIbHUMU IIPU BUOOPi TAKUX MaTe-
piaiiB Ta ix e)eKTUBHOCTI.

JocATHyTO 3HAUHE CIPOIIEeHHA Ta 3[eIIeBIeHHA CII0CO0y BUTOTOBJIEH-
HA JEeKOPATUBHOTO CKJIa XYAO0KHIM MOJipYBaHHAM 3aBIAKU TOMY, IO IJIs
OTPUMaHHSA KOKHOTO e(DeKTy Ha ITIOBEPXHi BUPOOY JOCTATHBLO JIUIIIE 3aMiHATH
BOTHETPUBKI (pparMeHTH KOMIO3UIIii Ta MOPAOK IX po3TanryBaHHA 3aMiCTh
BUTOTOBJIEHHA HOBUX OIOPHUX IIJIACTUH.

IToganpiri gocaigsxeHHsa mpoiieciB GopMyBaHHA Ta (a30BUX HOBOYTBO-
PeHb Yy KOMIIO3UIIisIX HA OCHOBi 3aCTOCOBAHUX Ta HOBUX BOTHETPUBKUX Ma-
TepiajiB Ta iX BiAXOIiB CIPUATUMYTH 3HAUHOMY POSIIINPEHHIO aCOPTUMEHTY
Ta obJ1acTeil BUKOPUCTAHHSA XYA0KHBbO-I€KOPATUBHUX CKJISTHUX BUPOOiB.

Katouosi crosa: apxiTeKTypHO-OyAiBeIbHI CKIAHI maHe i, XyI0MKHE
MOJIipyBaHHS, BOTHETPUBKI IIJINTHU 3 KePaMiUyHOT0 BOJIOKHA, KOe(MillieHT TeM-
epaTypHOTO JIiHIHHOTO PO3IINPEHHS.

Bibaiozep.: 17 Hass.

I/Icnonbaonanne OI‘HeyIIOpHI)IX MaTepHuaJJoB Mpu XyIIOmeCTBeHHOM
MOJITHPOBAHUY CTeKJISHHBIX nanexeii / JI. JI. Bparunal, C. A. Berpumkas!,
C. K. ®omuuos?, E. E. Crapoxar! (HTY «XapbKoBCKUIA MOJUTeXHIYECKUIT
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MHCTHTYT», I. XapbKoB, Ykpausa; 2IIII «+ object», r. XapskoB, YKkpauna).
Hayunvie uccnedoéanus no ozneynopam u mexHuweckoll Kepamukre : c6.
Hayw. mp. 2021. No 121. C. 169—177.

Ha ocHoBe anasimsa 9BOJIOIIUY UCIIOJIH30BAHUSA CTEKJIA B aDXUTEKType
U CTPOUTEJBCTBE MIOKa3aHa He00XOAMMOCTb COBEPIIIEHCTBOBAHU A MU TIONCKA
HOBBIX BUIOB CTEKOJ KaK 9JeMeHTa MHTepPbepa MU 9KCTepbepa 1 CIoco60B
UX TeKOPUPOBAHUSA U 1I€JIeCO00Pa3HOCTDb MCIOJIb30BAHUA XY A0KECTBEHHOTO
MosnupoBaHud. 1lenbio faHHOI Pa60OTH ABUJIOCH €TI0 IIPUMEHEHNE IIPU U3T0-
TOBJIEHUU IeKOPATUBHBIX 9JIEMEHTOB aPXUTEKTYPHO-CTPOUTEIHHOTO Ha3HAYe-
HUA C PA3INYHBIMU (DAKTYPOU HOBEPXHOCTH U PeIbed)OM U3 IOJIUPOBAHHOTO
JILCTOBOTO (DJI0AT-CTEKJIA IIPU OZHOBPEMEHHOM 00eCIIeUeHIU CYIIIECTBEHHOTO
pecypco- 1 9HeprocOepekeHns C UCII0JIb30BaHUEM OTHEYIIOPHBIX MAaTePUAaJIOB.
OGopymoBaHTe 1 MaTepUaJbl, KOTOPbIe IPUMEHUIN, BKIIOYAJIN: ILIU(OBATb-
HBIHM cTaHOK Z. Bavelloni; mydensnyio nmeus CGB-100.150.55-10-380 gas
MOJIIMPOBAHUSA U OT:KUTA; nyabBepusaTop Tuna LVLP 1,3 mm INTERTOOL
PT-0132 p1a HANIBIIEH NS TOHKOMCIIEPCHOM KAOJIMHOBOM CYCIIEH3NN; 003K -
PHUBAIOIIUI PAaCTBOD; CTEKJIAHHbIE TAHEJIUW TOJIIUHON 6 MM 13 6ecIiBeTHOTO
TIOJIMPOBAHHOTO (hJIOAT-CTEKJIAa CIEeAYIOIIEero XNMUYECKOTO cocTasa, Mac. % :
Si0y, — 73,0; Al,03 — 1,0; Fe;0O3 — 0,1; CaO — 8,6; MgO — 3,6; Nay,O —
13,4; SO3 — 0,3; orueynopusie miuTbl LYTX—264B u TepMocToiikyio 6ymary
LYTX—236B, usrotroBjieHHbIe U3 KepaMUUECKUX BOJOKOH. Koapuiimeut
TEeMIIePATYPHOTO JIMHEHHOT0 PACIIIUPEHUA CTEKO0JI ¥ OTHEYIIOPOB OIIPEeIeIAIN
C HCIIOJIE30BAHNEM KBapI[€BOTO BEPTUKAJIHHOTO JUJIATOMETDA.

B pesyabraTe BBIIOJHEHHBIX MCCJENOBAHUI ITOKasaHa BO3MOYKHOCTD
MMOJTyYeHU S 3aJaHHOI (PaKTyPhI 1 00'bEMHOTO0 pesibeda MOBEPXHOCTHU aPXUTEK-
TYPHO-CTPOUTEIbHBIX JeKOPATUBHBIX U3I€JIUI 13 JUCTOBOTO IIOJMPOBAHHOT'O
dtoaT-cTeKJIa XyA0KEeCTBEHHBIM MOJIIMPOBAHUEM C MCIIOJIL30BAHUEM OT'HEe-
YIOPHBIX MaTepuaJioB.

YcraHoBIeHBI (DAKTOPHI, KOTOPHIE ABJIAIOTCA OIIPENeIAIONMMY IIPU BbI-
6ope TaKUX MaTepuaaoB u ux sGHEeKTUBHOCTH.

docTUTrHyTO 3HAUNTEIHLHOE YIIPOIIleHNE U YAeIIeBIeHNE CII0Cc00a N3TOTOB-
JIEHUS JEKOPATUBHOTO CTEKJIA XYA0KEeCTBEHHBIM MOJIJIIPOBaHIEM OJIarofgapsa
TOMY, UTO AJIA MOJNYUYeHUA KaKIoro sdhdeKTa Ha TOBEPXHOCTU U3AEIUA [0~
CTAaTOYHO JIUIITh 3aMEHATH OTHEYIIOPHEIE (PPArMeHTHI KOMIO3UIIUY U ITOPALOK
X PACIOJIOKEHUA BMECTO M3TOTOBJIEHUA HOBBIX OIIOPHBIX IIJIACTUH.

HanpHelue uccjieqoBaHuA IPOIeccoB POopMUpPOBaHUA U (HasoBBIX
HOBOOOPAa30BaHUII B KOMIIOBUIIUAX HA OCHOBE IPUMEHAEMbBIX M HOBBIX OTHE-
YIOPHBIX MAaTEPUAJTIOB U UX OTXOAO0B OYAYT CIIOCOOGCTBOBATEH 3HAUUTEJIHLHOMY
pacIIUpPeHUI0 aCCOPTUMEHTa U 00JacTell UCIMOIb30BAHUA XYI0KEeCTBeHHO-
JIeKOPAaTUBHBIX CTEKJIAHHBIX U3JEJIUN.

Kawouesvle ca08a: apXUTEKTYPHO-CTPOUTEIbHBIE CTEKJISHHBIE TTaHe I,
XYIOYKEeCTBEHHOE MOJIIUPOBaHME, OTHEYIIOPHBIE IIJIUTHI U3 KePaMUYeCKOTO
BOJIOKHA, KO3 (PUIIUEHT TeMIIePaTyPHOr'o JUHEWHOTO PaCIINPEeHU .

Bubauoep.: 17 Ha3s.

The use of refractory materials in the artistic painting of glass pa-
nels / L. L. Braginal, S. O. Vetvytskal, S. K. Fomichov2, O. E. Starolat!
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(ANTU “Kharkiv Polytechnic Institute”, Kharkiv, Ukraine; 2PP “+ object”,
Kharkiv, Ukraine). Scientific research on refractories and technical cera-
mics : collection of scientific papers, 2021, no. 121, pp. 169—177.

Based on the analysis of the glass use evolution in architecture and con-
struction, the need to improve or search for new types of glass as an element
of the interior or exterior and ways to decorate them and the feasibility of
using artistic painting was shown. The purpose of this work was its use in
the manufacture of decorative elements for architectural and construction
purposes with different surface textures and relief of polished float sheet
glass while providing significant resource and energy savings with the use of
refractory materials. The equipment and materials which were used included:
Z. Bavelloni grinder; muffle furnace CGB-100.150.55-10- 380 for painting
and annealing; sprayer type LVLP 1.3 mm INTERTOOL PT-0132 for spraying
fine kaolin suspension; degreasing solution; panels from the polished float
glass with the following chemical composition, wt. % : SiOy — 73.0; Al,03 —
1.0; Fe;053—0.1; CaO — 8.6; MgO — 3.6; Nay,0 — 13.4; SO3 — 0.3 and 6 mm
thick; refractory plates LYTX—264B and heat-resistant paper LYTX—236B
from ceramic fibers. The coefficient of thermal linear expansion of glasses
and refractories was determined using a quartz vertical dilatometer.

As aresult of the carried out researches the possibility of obtaining the
set texture and three-dimensional relief of the surface of architectural and
construction decorative products from polished float glass sheet by artistic
painting with the use of refractory materials was shown.

The factors that are decisive in the choice of such materials and their
effectiveness were identified.

Significant simplification and cheapening of the method of making
decorative glass by artistic painting has been achieved due to the fact that
to obtain each effect on the surface of the product it is enough to replace the
refractory fragments of the composition and their arrangement instead of
making new support plates.

Further research of forming processes and phase generations in com-
positions based on applied and new refractory materials and their waste will
contribute to a significant expansion of the range and areas of use the artistic
and decorative glass products use.

Key words: architectural and construction glass panels, artistic paint-
ing, refractory ceramic fiber boards, coefficient of thermal linear expansion.

Bibliogr.: 17 titles.

Hiansaicts AT «YxkpH/IB imeni A. C. Bepe:xHoro» B ramxysi cran-
naprusanii Boraerpusis y 2020 poui / B. B. Maprunenko, II. O. Kymenko,
JI. B. Beasera, 1. 10. Koctupko, T. ®@. IlaxomoBa (AT «YrpH/IIB imeni
A. C. Bepexnoro», m. Xapkis, Ykpaina). Haykosi docnidsicennsa 3 6ozne-
mpueéié ma mexniwHoi kepamixu : 36. Hayk. np. 2021. Ne 121. C. 178—185.

AKIioHepHe TOBapuUCTBO «YKpalHCbKUHA HAYKOBO-JOCTIAHUN iHCTUTYT
BorHeTpuBiBimeni A. C. Bepesxaoro» (AT « YkpH/IIB imeni A. C. Bepe:xHOT0»)
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BUKOHYE (DYHKIIII ceKpeTapiaTy TeXHiYHOTO KoMiTeTy crangapTusaii « Bor-
Herpusu» (TK 7) — sxiiicHioe opraniszarniiine sabesneuenss gignasaocTi TK 7
Ta KOOPAUHYE H1OT0 POOOTY.

TK 7 «BoruerpuBu» 6epe ydacTb y poOOTi MisKHapOJHOTO TeXHiYHOTO
KomiTery 3i craggaprusaiii ISO/TC 33 aAK akTUBHUI UJIeH, EBPOIEHCHKOTO
TexHiunoro komitery CEN/NC 187 — Ak cunoctepirau.

3a BificyTHOCTI HaIliOHAJIBLHUX CTAHAAPTIB HA BOTHETPUBKY IIPOAYKIIiIO
a00 y pasi HeoOXximHOCTI KOHKpeTHusaIil Y1 JOMOBHEHHS IIeBHUX BUMOT, iH-
CTUTYT Ha 3aMOBJIEHHS BUPOOHUKIB MPOAYKIII po3po0Jisie TeXHIUHI YMOBHU.
Takosk, 3 METOIO ITiIBUINEHHA IKOCTi IPOAYKILii Ta (a00) IPOJLOBIKEHHS Tep-
MiHY Aii TeXHIUYHMX YMOB Ha AOCJIiAHI mapTii BOTHETPUBKOI IPOAYKILii, IO
BurotoBisiaeTbea AT « YkpHIIIB imeni A. C. Bepe:xHOr0» , iIHCTUTYT IIPOBOJUTH
po6oTH 3 PO3POOKY TeXHIUYHMUX yMOB Ta 3MiH 10 TV.

2020 poKy po3pobJieHO, Y3TOJKEeHO, 3aTBEPAKEeHO, 3aPEECTPOBAHO O -
HaAIATH TEXHIYHUX YMOB Ta BiciMHaAIIATE 3MiH 10 YynHHUX TV, ¥y TOMY YnCITi:
oJHi TexHiuHi yMOBu Ta I’ ATh 3MiH o TV Ha cepiiiHy IPOAYKILifO, IO BUTO-
TOBJISIETHCA BOTHETPUBKUMHU MiAIIPUEMCTBAMU ¥ KPaiHU, AECATH TeXHIUHUX
YMOB Ta TPUHAAIATE 3MiH q0 TY Ha mociinHi mapTii BOrHEeTPUBKOI MPOAYKITii,
II10 BUTOTOBJIAETHCA IHCTUTYTOM.

Po3pobka TexHIYHUX YMOB TPOBOAUTHCSA BiITIOBIJHO 1O CyYaCHUX BUMOT
HOPMAaTUBHOI JOKYMEHTAIlil AepsKaBHOI CUCTeMU CcTaHAapTusaiii YKpainu
(COY K3IIC 74.9-02568182-003:2016, ICTVY 1.5:2015; COY MIIII 01.120-
090:2005).

Kawouosi crosa: TK 7 «BorueTpuBu», BOTHETPUBHU, CTaHIapTU3AIlid,
TeXHiuHi yMOBU, 3MiHU [0 NiI0UNX TEXHIUHUX YMOB, cepiliHa BOTHETPUBKA
MPOAYKILifA, TOCTiHA ITapTisd BOTHETPUBIiB.

Bioaiozp.: 13 nHase.

HOeareapnocts AO «YkpHHUUO umenu A. C. Bepe:xHoro» B o61actu
crangaptTusanuu orueynopos B 2020 roxy / B. B. Maprteinenko, II. A. Ky-
meHko, JI. B. Bexsesa, U. 0. Kocteipko, T. ®. ITaxomora (AO «YxkpHUHNO
umenu A. C. Bepe:xHoro», r. XapskoB, Ykpauna). HayuHuie uccnedosanusn
no ozneynopam u mexnuieckou kepamure : c6. Hayw. mp. 2021. Ne 121.
C.178—185.

AKnroHepHOEe 00IIIECTBO « YKPAWMHCKUIT HAYYHO-UCCJIEL0BATEIbCKUI
uHCTUTYT orHeynmopoB uMmeHu A. C. Bepexunoro» (AO «YkpHUNO umenu
A. C. BepesKHOro») BRIIOJIHAET PYHKIIUU CEKPeTapruaTa TeXHUUEeCKOTr0 KOMU-
Teta craggaprusanuu «Oraeymnopsl» (TK 7) — ocyiiecTBiisgeT opraHus3aiiioH-
Hoe obecneuenue geareabHocT TK 7 u KoopauHuUpyeT ero paboTy.

TK 7 «Oraeynopsi» y4acTByeT B paboTe MeXKIYHAaPOIHOT'O0 TEXHUUECKOTO
Komwurera 1o craggaprusanuu [ISO/TC 33 Kak aKTUBHBIN UJI€H, eBPOIENCKOTO
Texuunueckoro komurera CEN/NC 187 — B KauecTBe HaOI0gaTEA.

IIpu oTcyTCTBUY HAITMOHAIBHBIX CTAHJAPTOB HA OTHEYIIOPHYIO IPOAYK-
IIVI0 UJIU B CIy4Yae HeOOXOAUMOCTY KOHKPETU3AI[UY UJIN JOIOJTHEHUS OIIpe-
IeJeHHBIX TPeOOBaHUIl, MHCTUTYT IO 3aKa3y MPOM3BOAUTEJNEH TPOAYKIINU
paspabaTbIBaeT TeXHUUYECKUE yCI0BUA. TaksKe, C IeJIbI0 MOBBIIIIEHNA Kavue-
CTBa IPOAYKIUY 1 (MJIN) IPOAJIEHUA CPOKA NeHICTBUA TEXHUUECKUX YCIOBUH
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Ha OIBITHBIE TAPTUU OTHEYIIOPHOU IpoayKIuu, npoussogumoit AO « YkpHU-
MO umenu A. C. BepeXHOTO», HHCTUTYT IPOBOAUT PabOTHI IO paspaboTKe
TeXHUUYECKUX YCJIOBUMN U UBMEHEHU K TEXHUYECKUM YCJIOBUIM.

B 2020 rogy paspaboTanbl, COrJIacOBaHbI, yTBEPIKIEHbBI, 3aPETUCTPUPOBA-
HBI ONUHHAIIIATh TEXHUUYECKUX YCIOBUN 1 BOCEMHAAIATh U3MEHEeHUN K Iei-
crByromuM TV, B TOM Uncje: OMHU TeXHUUECKUE YCJIOBUA U IATh UBMeHEeHU
K TV Ha cepuiiHYIO IPOAYKIIUIO, KOTOPas U3rOTaBJINBAETCSA OTHEYIIOPHBIMU
OPeANIPUATUAMU ¥ KDAuHbBI, AeCATh TeXHUUECKUX YCJIOBUI U TPUHAJIATH
usmenenu K TY Ha ONBITHBIE TAPTUN OMHEYIIOPHOMN MPOAYKIINU, IPOU3BO-
NUMOM MHCTUTYTOM.

PaspaboTKa TeXHUUECKUX YCJIOBUI IPOU3BOAUTCS B COOTBETCTBUY C CO-
BpPEeMEHHBIMU TPeOOBaHUAMU HOPMATUBHOM JOKYMEHTAI[UY ITOCYIapCTBEHHOI
cuctembl crapgaprusanuu Y Kkpaunas (COY K3IIC 74.9-02568182-003:2016,
OCTY 1.5:2015; COY MIIII 01.120-090:2005).

Katuesvte cnosa: TK 7 «OrHeymopsl», OTHEYIIOPHI, CTaHAAPTU3AIIUA,
TeXHUYECKUe YCIOBUA, UBMEHEHUA K JeMCTBYIOIINM TeXHUUECKUM YCJIOBUAM,
cepuUifHASA OTHEYIOPHAA IPOAYKIINA, ONIBITHAA IAPTUA OTHEYIIOPOB.

Buobauoep.: 13 nass.

Activities of JSC “The Ukrainian research institute of refractories
named after A. S. Berezhnoy” in the field of refractories standardization
in 2020 / V. V. Martynenko, P. O. Kuschenko, L. V. Belyaeva, I. Yu. Kostyr-
ko, T. F. Pahomova (JSC “URIR named after A. S. Berezhnoy”, Kharkiv,
Ukraine). Scientific research on refractories and technical ceramics :
collection of scientific papers, 2021, no. 121, pp. 178—185.

Joint Stock Company “The Ukrainian Research Institute of Refractories
named after A. S. Berezhnoy” (JSC “URIR named after A. S. Berezhnoy”)
serves as the secretariat of the technical committee for standardization
“Refractories” (TC 7), that is, it provides organizational support for the
activities of TC 7 and coordinates its work.

TC 7 “Refractories” participates in the work of the international tech-
nical committee for standardization ISO/TC 33 as an active member, the
European technical committee CEN/NC 187 as an observer.

In the absence of national standards for refractory products or if it is
necessary to concretize or supplement certain requirements, the Institute
develops technical specifications at the request of product manufactur-
ers. Also, in order to improve the quality of products and (or) extend the
validity of technical specifications for pilot batches of refractory products
manufactured by JSC “URIR named after A. S. Berezhnoy”, the Institute
carries out work on the development of technical specifications and changes
to specifications.

In 2020, eleven technical specifications and eighteen changes to the cur-
rent technical specifications were developed, agreed, approved, registered,
including: one technical specifications and fife changes to the technical
specifications for serial products manufactured by refractory enterprises of
Ukraine, ten technical specifications and thirteen changes to the specifica-
tions for pilot batches of refractory products manufactured by the Institute.
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The development of technical specifications was carried out in accord-
ance with the modern requirements of the normative documentation of the
state standardization system of Ukraine (SOU KZPS 74.9-02568182-003:
2016, DSTU 1.5: 2015; SOU MPP 01.120-090: 2005).

Keywords: TC 7 “Refractories”, refractories, standardization, technical
specifications, changes to the current TSs, serial refractory products, pilot
batches of refractories.

Bibliogr.: 13 titles.

MeToauka BU3HAYEHHS MeKi MimfHOCTI mix yac cTucKkaHHSA 3pas3KiB
BOTHETPUBKHMX BKJIATUIIIB AJS CKJIAM€HUX ILJIUT IMHOGEPHUX 3aTBOPIB /
II1. O. Kymenko, O. B. [{lynixkos, O. M. Pe6poBa, JI. B. I'puiiok, O. I. Cunioxo-
Ba (AT «YrpH/IB imeni A. C. Bepesxnoro», m. Xapkis, Ykpaina). Hayxosei
docnidicennsa 3 602HemMpPuUGi6 ma mexHivHol kepamixu : 36. nayk. np. 2021.
Ne 121. C. 186—191.

3aTBOpP, 110 KOB3a€, € HAMOIIbIII JOCKOHAJUM TUIIOM PO3JUBHOTO IIPU-
cTporo. KOHCTPYKIIiA IbOro 3aTBOPa I'PYHTYETHCA Ha Ail IBOX BOTHETPUBKUX
IJIUT, 10 IIIJIBHO CTUKAIOTHCSI MisK c000I0, OHA 3 AKMX KOB3a€ IIO iHIIIiH,
3aKpillJIeHil HepyXoMO. 3aTBOPH, II[0 KOB3AIOTh, MOKYTh OYTH ABOX BUIiB:
3 HUKHBOIO PYXOMOIO ILJIUTOIO, 1[0 3AiMICHIOE 3BOPOTHO-IIOCTYHAJBHUN PYX
Y TOPUB0HTAJIBHOMY HAIPAMKY 32 JJOIIOMOT'0I0 TiAPOIMIiHADPa, 1 3 HUKHBOIO
PYXOMOIO ILJINTOIO, 10 00ePTAETHCA HABKOJIO OCi. 3aTBOP IEPIIIOro BUAY Ha-
3WBAIOTDH MINOEPHUM, JPYTOTO — IIOBOPOTHUM.

KoHTposroBaHHA BIaCTUBOCTEH, 30KpeMa MiITHOCTi, BOTHETPUBKUX BKJIA~
IUIIiB CIIPUSE ITiABUIIEHHIO HAAIMHOCTI (DYHKI[IOHYBaHHA CKJIAAEHUX ILJIUT
mubepHUX 3aTBOPIiB y CTAIEePO3IUBHUX KoBITax. OqHAK 3aCTOCYBATH iCHYIOUi
CTaHAAPTHU [JIs BUSHAUEHHS MIiITHOCTI IIiJ] Yac CTUCKAaHHA 3a3HAUYEHUX BOTHE-
TPUBKUX BUPOOiB HEMOIKJINBO, Yepes Te 1110 B X CTaHAapTax He nepexbadeHi
BUNPOOHI 3pasku 3 posmipamu merIre Hik 20 mm. ToMy I KOHTPOJIIOBAHHSA
MiITHOCTI i Yac CTUCKAHHSA BOTHETPUBKUX BKJIAUIIIIB IJIS CKJIALEHUX ILJIUT
mubepaux 3aTBopiB B AT «YRpHIIIB imeni A. C. BepeskHoro» GyJia po3po-
6JieHa i BpoBajskena metonuka MB 322-39-2021. 3rigwo 3 1i€f0 METOAUKOI0
3aCTOCOBYIOTH TAKUH METOJ BUMipPIOBaHHA MEXKi MiITHOCTI ITi /T Uac CTUCKAHHA:
BM3HAYAIOTH ILJIOIY IIOIIEPEYHOTO0 ITepepisdy BUIIPOOHOTO 3pa3Ka, BUMipIOIOTh
MaKCUMaJIbHe HaBaHTAKEHH IiJl YaC CTUCKAHHS, 1110 IPU3BOJUTH 0 PYIHY-
BaHHS BUITPOOHOTO 3pa3Ka, i 00UMCII0I0Th MEXKY MiITHOCTI i Yac CTUCKAHHS.

Katouosi crosa: mubepHUE 3aTBOP, BOTHETPUBKUY BKJIAANII, METOTUKA,
MesKa MIITHOCTI HiJ uac CTUCKaHHA.

Bioniozp.: 8 Hase.

MeToguka ompeaesieHUsA Mpeaesa MPOYHOCTH MPH CKATHH 00Pa3I[0B
OTHEeYIOPHBIX BKJIAJBINIEH A COCTABHBIX ILIUT IIMOEPHBIX 3aTBOPOB /
II. A. Kymenxko, A. B. lyauxos, E. H. Pe6poga, JI. B. I'puiioxk, E. 1. CuaiokoBa
(AO «YxpHHUHO umenu A. C. BepesxHoro», r. XapskoB, Ykpauna). Hayunusie
uccnedo6aHUA IO OZHEYNOPaAM U MexXHUYeCKOol Kepamuke : ¢6. Hayw. mp.
2021. Ne 121. C. 186—191.

250  ISSN 2663-3566 Haykosi gocnigmeHHs 3 BOrHeTpHBiB Ta TexHiuHOI Kepamikm: 36. Hayk. np., 2021, No 121



CKOJIB3AIIME 3aTBOD ABJIAETCA HanbOJIee COBEPIIIEHHBIM TUIIOM Pa3JIn-
BOYHOTO ycTpoiicTBa. KOHCTPYKIIMA 9TOr0 3aTBOpa 6asupyeTrcs Ha JeiiCTBUU
IBYX OTHEYIIOPHBIX ILIUT, KOTOPBIE IJIOTHO COIMIPUKACAIOTCA MEXAy CO0Oi,
OJIHA M3 KOTOPBIX CKOJIL3UT II0 PYT0¥i, 3aKPEIJIEHHOM HellogBUKHO. CKOJIb3-
AIYEe 3aTBOPHI MOT'YT OBITH JBYX BUJOB: C HUKHEIN MOABUKHON IJIUTOM, KO-
TOpas OCYIIEeCTBIISAET 06PATHO-TIOCTYIIaTeIbHOe ABUKEHe B TOPU30HTAIbHOM
HaIMPaBJIEHUH IIPU ITIOMOIIY TUAPOIUINHAPA, U C HUSKHEH TOABUKHOM IJIUTOMH,
KOTopas I0BOPaYMBaeTCA BOKPYT OCU. 3aTBOP IMEPBOTO BU1a HA3bIBAIOT IITU-
0epHBIM, BTOPOTO — IIOBOPOTHBIM.

KouTposanpoBaHue CBOHCTB, B YaCTHOCTU IIPOYHOCTH, OTHEYIIOPHBIX
BKJIQBIIIEN CIIOCOOCTBYET ITOBBIINIEHUIO HAMEKHOCTH (QYHKIITMOHUPOBAHUS
COCTaBHBIX IIJIUT ITUOEPHBIX 3aTBOPOB B CTAJIEPA3JIMBOYHBIX KoBIax. Omn-
HaKO IIPUMEHATH CYIEeCTBYIOINE CTAHIaPThI JJIA OIpeAeIeHUs IPOUYHOCTHU
IPU CXKATUY YKA3aHHBIX OTHEYIIOPHBIX U3AEJINA HeBO3MOYKHO, IIOTOMY UTO
B 9THX CTAHJApPTaX He MPeNyCMOTPEHBI UCIBITyeMble 00PasIlbl C pasMepamMu
menbIne, yem 20 mm. [ToaToMy AT KOHTPOJIUPOBAHUS IIPOYHOCTY IPU CoKA-
TUUW OTHEYIOPHBIX BKJIAMBIIIEHN IS COCTABHBLIX ILJIUT IIUGEPHBIX 3aTBOPOB
B AO «YxpHUNO umenu A. C. Bepe:xuoro» paspaborana u BHeIpeHa MeTO-
nuxa MB 322-39-2021. CorsiacHO 9TOM MeTOAMKE IPUMEHAIOT TAKON MeTOs,
M3MepeHus IIpe/iesia IPOYHOCTH IIPU CXKATUH: OIIPEIeIA0T IJIOIaah Tollepey-
HOT'O CeUeHUs UCIIBITYeMOTO 00pasiia, N3MepsaioT MaKCUMAaJIbLHYIO HATPY3KY
IPU CIKATUU, KOTOpas MPUBOAUT K PaspyIIeHUI0 UCIBITYeMOro oopasiia, u
BBIYUCJIAIOT IIPee]I IPOUYHOCTU IPU CIKATUH.

Katouesvle caosa: mubepHbI 3aTBOP, OTHEYIIOPHBIN BKJIAIBIII, METOIM-
Ka, Ipees IPOYHOCTH IIPU CIKATUU.

Bubauozp.: 8 Ha3e.

Procedure of determination of the cold compressive strength of samples
of refractory inserts for composite plates of shuttles / P. O. Kushchenko,
0. V. Dunikov, O. M. Rebrova, 1. V. Grytsyuk, O. I. Synyukova (JSC “The
URIR named after A. S. Berezhnoy”, Kharkiv, Ukraine). Scientific research
onrefractories and technical ceramics : collection of scientific papers, 2021,
no. 121, pp. 186—191.

The slide gate is the most advanced type of casting device. The design
of this gate is based on the action of two refractory plates, which are in close
contact with each other, one of which slides on the other, fixed motionlessly.
Sliding gates can be of two types: with a lower movable plate, which carries
out aback-and-forth movement in the horizontal direction using a hydraulic
cylinder, and with a lower movable plate, which rotates around an axis. The
shutter of first type is called a slide gate; the second is a rotary shutter.

Monitoring of properties in particular strength of refractory inserts
facilitates increase in operation reliability of constituent plates of sliding
shuttersin steel casting ladles. However, it is not possible to apply the exist-
ing standards for the compressive strength determination of these refrac-
tory products, because these standards do not provide for test samples with
dimensionsless than 20 mm. That's why the procedure MB 322-39-2021 was
developed and implemented by JSC “URIR named after A. S. Berezhnoy” with
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the purpose of monitoring of cold compressive strength of refractory inserts
for constituent plates of sliding shutters. According to this procedure, a
method for measuring the compressive strength is used: the cross-sectional
area of the test sample is determined, the maximum compressive load that
leads to the test sample failure is measured, and the compressive strength
is calculated.

Key words: sliding shutter, refractory insert, procedure, cold compres-
sive strength.

Bibliogr.: 8 titles.

Mixna6opaTopHi MOPiBHAHHA SKOCTI po6OTH XiMiKO-aHATXITHYHUX
MiaPo3aiiB pAAY MiANMPUEMCTB BOTHETPUBKOI raxysi Ykpainu B 2020 poui /
O. B. Bipokosa, B. B. Bapranos, H. M. Kornuunko (AT «YkpH/IIB imeni
A. C. Bepesxnoro», m. Xapkis, Ykpaina). Hayxoei docnidxcenna 3 6ozHe-
mpuéié ma mexniunoi kepamixu : 36. nayx. np. 2021. Ne 121. C. 192—198.

OpHuM i3 c1oco6iB, 1110 TO3BOJISE IEPEBiPUTH IPABUIBbHICTH BUKOPUCTAH-
Hs MiKHApPOJHUX HOPM, € MixKJIab0paTOPHI MOPiBHAHHS Pe3yabTaTiB po6oTH
BUMPOOYBaIbHUX JabopaTopiii. Taki pobotu mpoBoaaTbea AT « YrpH]IIIB ime-
Hi A. C. Bepexxuoro» monaza 20 pokiB i 103BOJIAIOTH OIiHUTY BiITBOPIOBAHICTH
i 80isKHiCTb pe3yJILTaTiB IPOBEJeHHA XiMiUYHOTO aHAaJIi3y BOTHETPUBIB i BOorHe-
TPUBKOIL CHDOBUHU IIPY BUTOTOBJIEHH] BOTHETPUBIB Ta IX cepTudikarii B xiMmiko-
QHAJIITUYHOMY IiAPO3ALIi iIHCTUTYTY 1 B 1a60paTOPiAX MiATPUEMCTB-TIAPTHEDPIB.

Buxkonano mirksmabopaTopHe MOPiBHAHHA AKOCTi po0oTH XiMiko-aHa-
JITUYHUX OiAPO3AiNiB pAAY MiATPUEMCTB BOTHETPUBKOI ranysi Ykpainu
(IIpAT «KI13», AT «UYBK», [IPAT «BABK»)i AT « YkpH/IIB imeni A. C. Be-
pesxHOro». Po36isKHICTS MiK cepegHIMU pedyJbTaTaMU XiMiUHOTO aHAaJi3y
y XiMiKOo-aHAJITUUHMUX MiAPO3Aijax BOTHETPUBKUX IIiIIIPUEMCTB i B 1abopa-
Topil iHcTUTYTY He nepeBuITye nonyctuMy Benuuuny Y 3a HII. IkicTs poboru
XiMiKO-aHaAJITUYHUX ITi IPO3AiIiB IIeHTPAJIbLHUX 3aBOJCLKUX JabopaTopiii ycix
BUIIle3a3HAYEHUX BOTHETPUBKUX IiANPHUEMCTB 3al0BinbHa. PekomeHparil
IITO/0 i ABUINEHHSA TOYHOCTI pe3yJIbTaTiB XiMiuHOTO aHAIi3y B 1abopaTopiax
BOTHETPUBKUX MiATIPUEMCTB, AKi 6paju yJyacTh B TeCTaxX, He MOTPiOHi.

Kamuosi crosa: Mixk1abopaTOpHi TOPiBHAHHSA, BiATBOPIOBAHICTS 1 301K-
HiCTb pe3yabTaTiB, XiMiuHM# aHaIi3, BOrHETPUBKI MiAIpIEMCTBA.

Bioniozp.: 9 Hase.

MesxknaGopaTopHOoe cCpaBHEeHHE KauecTBAa Pa0OThl XUMHKO-AHAJH-
THYECKHX MOJApPa3aelIieHuil pAxa NMpeJlnpUsITH OTHEeYNMOPHOH OTpacau
Yrpauns! B 2020 roxy / E. B. Bupiokosa, B. B. Bapranos, H. H. Korunuko
(AO «YxpHHHO umenu A. C. Bepe:kHoro», r. XappkoB, Ykpausna). Hayunovie
uccnedo8aHUA IO 0ZHEYNOPAM U MeXHUYECKOU Kepamuke : ¢6. Hayw. mp.
2021. Ne 121. C. 192—198.

OpHuM U3 CII0COO0B, TO3BOJIAIONINX TPOBEPUTH IPABUIBLHOCTD MCIIONE-
30BaHUA MEKAYHAPOLHBIX HOPM, SABJISETCA MeKJIabopaToOpHOE CpaBHEHUE
pesyJbTaTOB PabOThHI UCIBITATEIbHBIX JabopaTopuii. Takue paGoThI IPOBO-
narca AO «YkpHUNO umenu A. C. Bepesxaoro» 6oJibiire 20 JieT 1 T03BOJISIIOT
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OIIEHUTH BOCIPOU3BOJUMOCTD U CXOJUMOCTb Pe3yJIbTaTOB IPOBENEHUA XU-
MUYECKUX aHAJIN30B OTHEYIIOPOB U OTHEYIIOPHOTO CHIPHS IIPU U3TOTOBJIEHUNU
OTHEYIIOPOB U UX CePTUPUKAINY B XUMUKO-aHATUTAIECKOM IIOpas3ae e HIu
MHCTUTYTa U B Ja00PaTOPUAX IPEAIPUATHAN-TIAPTHEPOB.

Brinmosineno MeskaabopaToOpHOE CpaBHEHUE KauecTBa padOThl X MMUKO-
aHAJUTUYECKUX OAPa3aeleHUN pafa IpeIpUATHH OTHEeYIOPHOI oTpacau
npombitieaHocTH YKpauHbl (HAO «KII3», AO «HOK», HAO «BAOK»)
n AO «YrpHUUMO umenu A. C. BepexxHoro» . PacxoxaeHusa MeX Iy CpeIHIMI
pesyJbTaTaMU XMUMUYECKOT'0 aHAIN3a B XUMUKO-aHAJIUTHYECKUX TI0pasieie-
HUAX OTHEYIIOPHBIX IPEANPUATHH U B Ja00pATOPUU MHCTUTYTA HE IPEBBIIIAIOT
ponyckaemyto Besnuuny Y 1o HJI. KauecTBo paboThl XMMUKO-aHATUTHIECKUX
oApa3esieHui e HTPATbHBIX 3aBOACKUX J1a00PaTOPUIl BCEX BRINIIEIIePEULC-
JIEHHBIX OTHEYIOPHBIX IPEAIPUATUN YIOBJIETBOPUTENbHOE. PeKoMenjanmi
IO IIOBBIMIEHWIO TOYHOCTU PE3YJIbTATOB XMMHUYECKOI'0 aHaIu3a B JjabdopaTo-
PUSIX OTHEYIIOPHBIX MIPEAIPUSTHN, yUaCTBOBABIIINX B TECTaX, He TpebyeTcs.

Kawuesvie crosa: me:xaabopaTopHOe CPaBHEHNE, BOCIIPOU3BOAUMOCTD 1
CXOJUMOCTD Pe3yJIbTATOB, XUMUUECKUIT aHAINS, OTHEYITOPHBIE IPEIPUATUA.

Buob.auoep.: 9 nase.

Interlaboratory comparison of the work quality of chemical-analytical
units of a number of refractory industry enterprises in Ukraine in 2020 /
0. V. Birukova, V. V. Varganov, N. M. Konchynko (JSC “The URIR named
after A. S. Berezhnoy”, Kharkiv, Ukraine). Scientific research on refracto-
ries and technical ceramics : collection of scientific papers, 2021, no. 121,
pp. 192—198.

One of the ways to check the correctness of international standards use
is interlaboratory comparison of the work results of testing laboratories.
Such work has been carried out by JSC “The URIR named after A. S. Be-
rezhnoy” for more than 20 years and allows one to assess the reproducibility
and repeatability of chemical analyzes results of refractories and refractory
raw materials at the manufacture of refractories and their certification in
the both the chemical-analytical unit of the institute and laboratories of
partner enterprises.

The interlaboratory comparison of work quality of chemical-analytical
units of a number of refractory industry enterprises in Ukraine (JSC “KDZ”,
JSC “CRP”, JSC “VRP”) and JSC “The URIR named after A. S. Berezhnoy”
was carried out. The discrepancy between the average results of chemical
analysis in the chemical-analytical unit of refractory enterprises and in the
laboratory of institute did not exceed the permissible value of y in terms
of ND. The work quality of chemical-analytical units of central refractory
laboratories of all the above mentioned refractory enterprises was satisfac-
tory. Recommendations for improving the accuracy of the chemical analysis
results in the refractory enterprises laboratories that participated in the
tests were not required.

Key words: interlaboratory comparison, reproducibility and repeat-
ability of results, chemical analysis, refractory enterprises.

Bibliogr.: 9 titles.
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