PedepaTtn cTaTen

JocriaskeHHs 3aJIe:KHOCTI BJIaCTUBOCTEH 3pa3KiB i3 Jiokcuay HUPKoHiio,
craoimizosanoro CaO, Ha docdarniii 38’a3ui Bixg Bmicty P05 Ta Temmepa-
Typu Tepmoo6po6ku / B. B. Maprunenko, B. B. IIlpumauenko, 1. I'. Illyank,
T.I'.Tanpuenko, T. . Tummuna, B. B. Bapranos (AT «YkpH/IIB imeni A. C. Be-
pe:xkHOro», M. Xapkis, Ykpaina). Haykoei 0ocnidyxennsa 3 602Hempuéie
ma mexHiuHOL Kepamiku : 36. nayk. np. 2018. No 118. C. 3—15.

HocaimgsxeHo 3a1eKHiCTb OCHOBHUX BJIACTUBOCTEH 3pasKiB i3 miokcumay
MUPKOHiio, crabinizoBanoro Ca0, Ha ¢gocdaTHil 3B’ a311i i3 opTodochopHoi
kucyotu Big Bmicry Py,O5 (0,8; 1,4; 2,05 2,6 %) Ta Temueparypu ix TepMo-
06pooxu (200, 400, 1000, 1200, 1400, 1580, 1750, 2000 °C). Becranosiesno
OITUMAJIbHY KiTbKicTs docdaTHol 3B’ s13KU (2,0 % 1o Py05), mo 3abesneuye
IesiKke MiJBUINEHHSA MIiIITHOCTiI BOTHETPUBIB i3 mioKcuay mMUpPKOHii0, cTali-
nisoBanoro CaO, 3a Temneparyp ~ 1750—2000 °C mopiBHAHO 3 iHIIUMU
kinmskocTamu PyOs.

3 BUKOPUCTAHHAM HeTporpadiuHoro Ta peHTreH0(a30BOr0 METOAIiB J0-
CIiKEeHO 3aJIesKHICTh (ha30BOTO CKJIALY Ta CTPYKTYpPHU 3pasKiB i3 miokcunpy
IIUPKOHiI0, cTrabimizoBarnoro Ca0, Ha (ocdarHiit 3B’ aA311i Big TemMnepaTypu
TepM0o0oOpPOoOKH Ta BMicTy P5Os5.

V pesyibTaTi BUKOHAHUX AOCJiIKEHDb JOPOOJIeHO TeXHOJIOTiI0 BUTOTOB-
JIeHHsA HaOMBHOI Macu i3 crabisizoBarnoro CaO miokcuay MupKOHi0 Ta BUPOOiB
is mei Ha 3B’ a311i i3 opTOhoCchHOPHOI KUCTOTH, 1110 IPUSHAUEH] [JIs TeMIIepaTypu
cay:x6m 10 2350 °C. Bupobu, siki BUIOTOBJIEHO 3a JJOPOOJIEHO TeXHOJIOTIE0,
3al0esnevars MiABUIIEHH IX CTIHKOCTL B cIy»K0i Ta 30iabIIIeHHA TePMiHY eKC-
IIyaTallii BUCOKOTEeMIIepaTyPHUX IIPOMUCIOBUX arperaris.

Katouogi cnosa: BIacTUBOCTI, (Da30BUH CKJAJ Ta CTPYKTypa 3pasKis,
crabisisoBaHmMi JiOKCUA ITMPKOHiIO, (pochaTHa 3B’ I3Ka, TEeMIlepaTypa TepMo-
00po0KU, CTifKiCTh B caIy:K0i, TepMiH eKcrryaTaiii.

Bioaiozp.: 12 nase.

HccnenoBaHne 3aBHCHUMOCTH CBOICTB 00pa31[0B U3 TMOKCHIA IUPKOHUS,
crabumruzuposanuoro Ca0, Ha docdaTHOIl cBA3Ke oT comepskaHus P05
u TeMmepaTypsl Tepmooopadorku / B. B. Mapreinenko, B. B. Ilpumauenko,
NA.T. lynuk, T.T. Taasuenko, T. I'. Tummuna, B. B. Bapranos (AO «YxkpHUHO
umenu A. C. Bepe:xHoro», r. XapskoB, Ykpanna). Hayunuie uccnedosanusn
no ozneynopam u mexnuieckou kepamuke : c6. Hayw. mp. 2018. Ne 118.
C.3—15.

WccnenoBana 3aBUCUMOCTh OCHOBHBIX CBOMCTB 00pasIioB M3 AMOKCHIA
nupKoHusa, crabunusuposanuoro Ca0, Ha docdaTHOI cBaA3Ke U3 opTodoc-
dopHoii KUCTOTHI OT cofepsxanud P,05(0,8; 1,4; 2,0; 2,6 % ) u TeMmepaTyphl
ux Tepmoobpaborku (200, 400, 1000, 1200, 1400, 1580, 1750, 2000 °C).
VceraHoBIIeHO OITMAIbHOE KoInm4uecTBO (pochaTHoii cBasku (2,0 % mo Py0s5),
obecreynBaoiee HEKOTOPOE IOBbIIIeHYe IPOYHOCTY OTHEYIIOPOB 13 AUOKCHUAA
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MUPKOHUA, crabuausuposanuoro Ca0, mpu remieparypax ~ 17560—2000 °C
110 CPAaBHEHWUIO C APYyTruMu KojuuecrBamu PyOs.

C ucmosb3oBaHMEM MMETPOrPa(PUUECKOro M PEHTreHO(PAa30BOTO METOL0B
HCCJIeIOBAHA 3aBUCUMOCTD (Da30BOr'0 COCTAaBA U CTPYKTYPHI 00Pa3I[0B U3 JU-
OKCHJa IUPKOHUA, crabuausupoBanuoro Ca0, Ha docdaTHO CBA3KE OT
TeMIepaTyphl TEPMOOOPabOTKY U comepkanus PyOs5.

B pesyJsibTaTe BHIMOJHEHHBIX HCCJIEJOBAHUN JOpa0dOTaHA TEXHOJIOTHUS
M3TOTOBJIEHUS HaOMBHOU Macchl u3 crabuausupoBannoro CaO guokcuuga
IAPKOHUS U U3IeJINI 13 Hee Ha CB3Ke U3 0pTO(PochOPHO KUCIOTHI, TPeaHa-
3HAYEHHBIX JJIA TeMIIepaTypbl cays:K0bl 10 2350 °C. Msxens, n3roToBJIeHHbIE
10 ZOPabOTAHHOM TEXHOJIOTHHM, 00ECIIeUAaT IIOBBIIIIEHNE NX CTOMKOCTH B CIy K0e
¥ yBeJIMYEeHNe IPOJOJIKUTEIbHOCTH 9KCILIyaTAIluN BEICOKOTEMIIEPATYPHBIX
IIPOMBIIIIJIEHHBIX arperaTos.

Karouesvle cio8a: cBOMCTBA, (ha30BbI COCTAB U CTPYKTypPa 06pasIios, cTa-
OMIM3UPOBAHHBIN JUOKCUI IUPKOHUSA, hocdhaTHAs CBA3KA, TEMIIEPATypa Tep-
MO00OOPaGOTKM, CTOMKOCTD B CIYK0€, IIPOLOIKUTEIbHOCTD S9KCILIYATAIIMN.

Bubauozp.: 12 nase.

The investigation of properties dependence of samples from zirco-
nia stabilized by CaO on a phosphate binder on the P;O5 content and the
thermal treatment temperature / V. V. Martynenko, V. V. Primachenko,
I. G. Shulik, T. G. Galchenko, T. G. Tishina, V. V. Varganov (JSC “URIR
named after A. S. Berezhnoy”, Kharkov, Ukraine). Scientific research on
refractories and technical ceramics : collection of scientific papers, 2018,
no. 118, pp. 3—15.

The dependence of main properties of samples from zirconia stabilized
by CaO, on a phosphate binder from orthophosphoric acid on the P,O5 content
(0.8, 1.4, 2.0, 2.6 %) and their thermal treatment temperature (200, 400,
1000, 1200, 1400, 1580, 1750, 2000 °C) has been investigated. The optimal
amount of the phosphate binder (2.0 % in P,05) was established, providing
someincrease in the strength of refractories made of zirconia stabilized by CaO,
at temperatures of ~1750—2000 °C compared with other quantities of P,05.

Using the petrographic and X-ray phase methods, the dependence of
phase composition and structure of samples from zirconia stabilized by CaO,
on the phosphate binder on the thermal treatment temperature and P,05
content was investigated.

As a result of the carried out studies, the production technology of
ramming mass from CaO-stabilized zirconia and products from it on the
binder made of orthophosphoric acid, designed for service temperatures up
to 2350°C, has been improved. Products manufactured according to the
improved technology will increase their durability in the service and increase
the operation duration of high-temperature industrial units.

Key words: properties, phase composition and structure of samples,
stabilized zirconia, phosphate binder, thermal treatment temperature, du-
rability in the service, operation duration.

Bibliogr.: 12 titles.
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JocainxeHHA BIUINBY 3¢PHOBOTO CKJIAXy IMNXTH HA BJIACTUBOCTi KOPYH-
TOOKCHIIMPKOHIMCHMIIIKATHUX Ta KOPYHIOXPOMOKCHAIIUPKOHIHCHITIKaTHUX
BorHeTpusis / B. B. IIpumauenko, 1. I'. lllynuxk, I0. €. MimusoBa, K. 1. Ky-
mesko, 0. O. Kpaxvaas (AT «YxkpH/AIB imeni A. C. Bepe:xHoro», m. Xapkis,
Yxpaina). Haykxoei docnidicenna 3 602HemMPU6ié ma mexHiuHOL KepamiKu :
36. Hayxk. np. 2018. Ne 118. C. 16—25.

IIpoBeseHO MOPiBHAIBHI HOCTIIKEHHS BILINBY 3¢ PHOBOTO CKJIAAY IITUXT
i3 3aIIOBHIOBAUEM 3 €JIEKTPOILJIABIEHOT0 KOPYHIY 3 MAKCUMAaJIbHUM PO3MipOM
3epeH 2,0 a6o 1,0 MM Ha BJIIACTUBOCTI KOPYHIOOKCUAIIUPKOHIACHIIKATHIX
mapku KIIC Ta KopyHZOXpOMOKCUAIUPKOHificuaikaTHnx Mapok KXIIC-30
u KXIIC-15 BorueTpuBiB. BcTaHOBIEHO, 1110 3 MIUXT 3 MAKCUMAJIbHUM PO3-
mipom 3epen 2,0 mm i BMicToMm B HuX dpakiii < 0,5 mm 20 % MOKJIUBE OTPHU-
MaHHS BOTHETPUBIB 3 BJIACTUBOCTAMMU, AKi HAOJIMIKAIOTHCS 3a 3HAUEHHAMU
IO BJIACTUBOCTEH BOTHETPUBIB 3 HMIUXT 3 MAaKCUMAJbHUM PO3MipoM 3epeH
1,0 mm i Bmicrom B Hux (pariii < 0,5 mm 10 % . ITokasawuo, 110 AJ1s1 BUTO-
TOBJIEHHA KOPYHAOXPOMOKCHUAIMPKOHINCUIIKATHUX BOTHETPUBIB 3 IITUXT
ONITUMAJILHOTO 3¢PHOBOTO CKJIAAY AOIiIbHO BUKOPUCTAHHS METAJIYyPTiiiHOTO
imirmMeHTHOrO OKCHUAY XpOMY Y criBBigHOIIIeHH] 2 : 1 a00 TOBHA 3aMiHa OKCHULY
XPOMY IILJIAMOM, I110 YTBOPIOETHCS ITi/] YaC MeXaHiUHOI 00POOKY X POMOKCUTHIX
BOTHETPUBKUX BUPOOiB. PO3po0ieHi CKIaau MIUXT MO3BOJAIOTH ITi IBUIITUTH
eheKTUBHICTh BUKOPUCTAHHSA €JIEKTPOILIABJIEHOTO KOPYHY IPU BUTOTOBJIEHH
KOPYHAOOKCUANMPKOHINCUMIIIKATHUX Ta KOPYHIOXPOMOKCUIAIIMPKOHINCHIIi-
KaTHUX BOrHeTpuBiB. OTpuMaHi pesyibTaT BUKOPUCTAHI TPU BUTOTOBJIEHHI
BUPOOiB AJI5 CKJIOBAPHOI ITeUi MPOMUCJIOBOI yCTAHOBKY BUPOOHHUI[TBA CKJIOBO-
JokHa 3i ckia «E».

Kao4o8i ca108a: KOPYHIOOKCUAIIMPKOHIACUIIKATHI TA KOPYHIOXPOMOK-
CUAIUPKOHINCUIiKaTHI BOTHETPUBH, IIINXTA, 3€PHOBUN CKJIA, METATYyPriii-
HUH Ta IIirMeHTHU OKCU XPOMY, II1JIaM, BJJaCTUBOCTI, CKJIOBapHa IIid.

Bioxniozep.: 11 nass.

HccanenoBaHue BIUSTHUSA 3¢PHOBOrO COCTAaBa IIMXTHI HA CBOMCTBAa KO-
PYHIOOKCHIAIMPKOHUICHINKATHBIX U KOPYHIOXPOMOKCUAIUPKOHUICHIH-
KaTHBIX orHeynmopos / B. B. IIpumauenxo, U. I'. lynauxk, 0. E. Mumuesa,
K. . Kymenko, O. A. Kpaxmaas (AO «YkpHHUHNO umenu A. C. BepesxkHoro»,
r. XapsKoB, YkpauHa). Hayunoie uccnedoeanus no ozneynopam u mexnu-
ueckoil kepamuke : c6. nayw. mp. 2018. No 118. C. 16—25.

TIpoBeieHbI COMTOCTaBUTEIBHBIE UCCIIE0BAHNS BIUAHUS 3¢PHOBOIO COCTA-
Ba IIUXT C 3ATIOJHUTEJIEM U3 3JIeKTPOILIABICHOI0 KOPYH/A C MAKCUMAaJIbHBIM
pasmepom 3epeH 2,0 au6o 1,0 MM Ha cBOMCTBA KOPYHIOOKCUAITUPKOHUACH-
sukatHbXx Mapku KITC 1 KOpYHIOX POMOKCUAIUPKOHUNCUIUKATHBIX MAPOK
KXIIC-30 u KXIIC-15 ormeymopoB. ¥YCTaHOBJIEHO, UTO U3 IMUXT C MAaKCU-
MaJIbHBIM pasMepoM 3epeH 2,0 MM u cofiep:kaHueM B HUX dpaxknuu < 0,5 Mmm
20 % BO3MOIKHO IOJIyYeHVe OTHEYIIOPOB CO CBOMICTBaAMU, TPUGIMIKAIOIIIIMUCT
110 3BHAYEHUAM K CBOMCTBAM OTHEYIIOPOB U3 IITUXT C MAKCHMAaJIbHBIM pasMe-
pom sepen 1,0 mm u comep:xanuem dparnuu < 0,5 mm 10 % . ITokasawmo, uTo
[UJIs1 U3TOTOBJIEHUST KOPYHJOXPOMOKCUJIVPKOHNHCUINKATHBIX OIHEYIIOPOB
U3 IIUXT ONTUMAJIHHOTO 36PHOBOTO COCTaBa I[eJIeCO00Pa3HO UCI0Ib30BAHLIE
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MeTaJIJIyPruuecKoro U IMTMEeHTHOTr0 OKCHU/Ia XpoMa B cooTHoIeHnu 2 : 1 1ubo
TOoJIHAA 3aMeHa OKCH/a XPOoMa II1JIaMOM, 00pas3yoIUMCA 1P MeXaHUYeCKOH
06paboTKe XPOMOKCH/HBIX OTHEYIIOPHBIX n3/esnii. PazpaboTaHHbIE COCTABEI
LINXT TO3BOJIAIOT TOBBICUTE 3()(DEKTUBHOCTH UCIIOIb30BAHUS 3JIEKTPOILIABIIE-
HOTO KOPYH/Ia IIPY UBTOTOBJIEHNY KOPYHIOOKCUIIIUPKOHUACUINKATHBIX 1 KO-
PYHIOXPOMOKCUAIIMPKOHUUCUINKATHBIX OTHEYIIOPOB. IloryueHHBIE PE3YIIH-
TaThbl UCIIOJIB3OBAHEI IIPX N3T'OTOBJIEHUN H3I[eﬂﬂﬁ LA CTeKHOBapeHHOﬁ nmeumn
TIPOMBIIIJIEHHON YCTAHOBKY IIPOM3BOACTBA CTEKJIOBOJOKHA U3 cTekya «E».

Kaniouesvle ca06a:; KOPYHAOOKCUAIUPKOHUIICUINKATHBIE U KOPYH/O-
XpOMOKCI/I}IIII/IpKOHI/IIU/ICI/IJII/IKaTHI)Ie Or'HEeyIIOpbI, IIIUXTAa, 3€pHOBOﬁ cocras,
MeTaJJIypruiecKuil U TUTMeHTHBIN OKCHU/J] XpoMa, IT11JIaM, CBOMCTBA, CTEKJIO-
BapeHHasd [1€Ub.

Bubauoep.: 11 nHase.

Research of grain composition batch influence on alumina-zirconium
silicate and alumina-chromia-zirconium silicate refractories properties /
V. V. Primachenko, I. G. Shulik, Yu. Ye. Mishnyova, K. I. Kushchenko,
Yu. O. Krakhmal (JSC “URIR named after A. S. Berezhnoy”, Kharkov,
Ukraine). Scientific research on refractories and technical ceramics : col-
lection of scientific papers, 2018, no. 118, pp. 16—25.

Comparative researches of grain composition batch influence with
electrofusion corundum aggregate with a maximum grain size 2.0 mm
or 1.0 mm on properties of alumina-zirconium silicate KTSS brand and
alumina-chromia-zirconium silicate KCHTSS-30 and KCHTSS-15 brands
refractories were carried out. It was established that, from batches with
maximum grain size 2.0 mm and fraction content < 0.5 mm 20 % it is possi-
ble to obtain refractories with properties that approximate to the properties
of refractories from batches with maximum grain size 1.0 mm and fraction
content < 0.5 mm 10 % . It was shown that, for the manufacture of alumina-
chromia-zirconium silicate refractories from optimal grain composition
batches it is advisable to use metallurgical and pigment chromic oxide in the
ratio of 2 : 1 or complete replacement of chromic oxide with mud, forming
during mechanical treatment of chrome oxide refractory products. The de-
veloped compositions of batches make possible to increase efficiency of using
electrofusion corundum in the manufacture of alumina-zirconium silicate
and alumina-chromia-zirconium silicate refractories. Obtained results are
used at making of products for glass melting furnace of industrial lining for
fiberglass production from E glass.

Key words: alumina-zirconium silicate and alumina-chromia-zirconium
silicate refractories, batch, grain composition, metallurgical and pigment
chromic oxide, mud, properties, glass melting furnace.

Bibliogr.: 11 titles.

JocrigsxeHHd BIJIUBY BOJIOTOCTI i THCKY IpecyBaHHS Ha 3JaTHICTH
JIO IpecyBaHHS MaCH i3 TiOKCUIY IUPKOHiI0, cCTA0i1i30BaHOT0 OKCHIOM iTpilo,
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i BmacruBocri 3paskis i3 Hei / B. B. Ilpumauenko, I. I'. llynuxk, T. I'. T'aas-
gyeHko, O. B. IIpouak, JI. B. Bexik (AT «YxkpH/IB imeni A. C. BepexHoro»,
M. Xapkis, Ykpaina). Hayxoei 0ocnidicennsa 3 602Hempueié ma mexniinoi
Kepamiku : 36. Hayk. np. 2018. Ne 118. C. 26—33.

HocaigsxkeHo 3gaTHICTD A0 ITpecyBaHHA Macu KOHKPETHOTO CKJIAmLy —
i3 myIaBJIeHOTO AiOKCHUAY IUPKOHIi0, cTabinmizoBamoro ~ 10 % oxcuny iTpito,
i BmacTuBoOCTi 3paskiB i3 Hel sasexkHO Bif il Bosorocti (2,5; 3,0; 3,5; 4,0;
4,5 %) i muromoro tucky npecysanua (50, 75, 100 H/mm2). BeraroBaeHO
ONTUMAaJBHY BOJIOTicTh (hopmyBanbHoi macu (3,5—4,0 %) i Tucky mpe-
cysarHa (100 H/mMm2), aki 3a06e3medy0Th OTPUMAHHSA CBisk0C()OPMOBAHUX
3pasKiB 3 MaKCUMaJbHO MOYKJIWBOIO IJIs JaHOI MacH YsABHOIO IiJIbHICTIO
4,78—4,79 r/cm3, BUCYIIeHUX — 3 YABHOIO IIiJabHicTIO 4,71—4,72 r/cM3
i 3 yBHOIO IIiJIbHICTIO, BIiIKPUTOI IIOPUCTICTIO i IPAHUIIEI0 MiITHOCTI ITpu
CTUCHeHHI BUIIaJeHNX 3pasKiB Bigmosiguo 4,66—4,67 r/cm3, 21,0—21,4 %,
38,6—389,0 H/mm2. V pesyabTaTi BUKOHAHUX JOCIiJsKeHb JOIPalboBaHO
TEXHOJIOT1 0 BUTOTOBJIEHH S CIIOCOOOM HAIIiBCyXOT'0 IIPeCyBaHHs BUPOOiB MapKu
ITIC-1T is miaByieHOro SiOKCHUAY ITUPKOHIit0, cTrabinizoBamoro ~ 10 % oxcu-
Iy irpiro, mo 3abesmneuye 3HUIKEHHS 1X Bigkpurol mopucrocti Ha ~2—3 %
i 86inbIIeHHA MimHOCTI mpu cTucHeHHI Ha ~ 11,4 % (BigH.). 3acTocyBaHHS
X BUPOOiB B yCTAHOBKAX BUPOIIYBAHHSI MOHOKPUCTAJIIB 3a6€3eUNTD OiIbIIT
BHCOKY IX CTifiKicTh B cay:k0i i TpMBATIICTD €KCILTyaTaIlii X BUCOKOTEMIIE-
PaTypHUX YCTAaHOBOK.

Kao4o8i csio8a: BOJIOTiCTD, TUCK IPECyBaHHs, cTabiisoBaHuil JioKCH
IMUPKOHiI0, OKCHUJ iTpifo, CBisKOoc(hopMOBaHi, BUCYIIIeHi Ta BUIIaJIeHi 3pa3Ku,
BJIACTUBOCTI.

Bioniozp.: 9 Ha3a.

HccnemoBaHue BIAUSHUA BIAKHOCTH U JaBJIEHN S IPECCOBAHUA HA IIpPec-
CyeMOCTh MACCHI U3 THOKCHUIA IUPKOHUA, CTA0OUIU3UPOBAHHOIO OKCHIOM
UTTPHUA, U cBoiicTBa 00pa3uoB u3 Hee / B. B. IIpumauenko, U. I'. lllynauk,
T.T.Taxsuenko, E. B. IIponak, JI. B. Besmk (AO «YkpHUNO umenn A. C. Be-
pe:xHOrO», . XapbKoB, YKpauna). Hayunvie uccnedoéanus no ozcneynopam
u mexnuieckol kepamure: c6. nayw. mp. 2018. Ne 118. C. 26—33.

HccnenoBaHa mpeccyeMoCTb MacChl KOHKPETHOTO COCTaBa — M3 ILJIaB-
JIEHOTO IUOKCHUIA UPKOHUSA, CTA0MIn3upoBanHoro ~ 10 % oxkcuma urrpus,
¥ CBOMCTBA 00pasIloB 13 Hee B 3aBUCUMOCTH OT ee BaakHocTH (2,5; 3,0; 3,5; 4,0;
4,5 % ) u ymeabpHOro faBaeHuA npeccoanus (50, 75, 100 H/mm2). YeTanoBe-
HBI ONITUMAaJIbHAA BJIAXKHOCTD (DOPMOBOUHOI MaccsI (3,5—4,0 % ) u qaBaenue
npeccoBauus (100 H/mm?), o6ecrneunBaromye moydeHre cBeskech)OpMOBaH-
HBIX 00pasIioB ¢ MAKCUMAJIbHO BOBMOYKHOI /I JAHHOM MacChl KasKyIeics
IJIOTHOCTBIO 4,78—4,79 r/cM3, BBICYIIIEHHBIX — C KasKyIeica II0THOCTHIO
4,71—4,72 r/cm® 1 ¢ KaKyIelicsa MJI0OTHOCTBIO, OTKPLITON IOPHUCTOCTHIO
¥ IIPeIeJIOM ITPOYHOCTH IIPU CAKATUHU 000K IKEHHBIX 00Pa3IT0B COOTBETCTBEHHO
4,66—4,67 r/cm3, 21,0—21,4 %, 38,6—389,0 H/MmMm2. B pesyabTare BBIIO-
HEeHHBIX HCCJIeJJOBAHUU AopaboTaHa TEeXHOJOTUA U3TOTOBJIEHUS CIIOCOOOM
moycyxoro npeccopauus usaenuit Mapku IIVC-1T us miraBieHOro JUOKCcuaa
IUPKOHUSA, cTabuansupoBanHoro ~ 10 % okcuma urTpusd, obecrneunBaoIas
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CHUKEeHNe UX OTKPBITOM IMTOPUCTOCTH Ha ~ 2—3 % U yBesJnUeHne IPOYHOCTHU
mpu c:katuu Ha ~ 11,4 % (oTH.). [I[puMeHeHMe dTUX U3JEJNI B yCTAHOBKAX
BBIPAIUBAHUA MOHOKPHCTAJLIOB 0o0ecreunT Gojiee BHICOKYIO UX CTOMKOCTH
B CJIysK0€ U IPOJOJIIKUTETBHOCTD 9K CILIYATAIIUY STUX BBICOKOTEMIIEPATYPHBIX
YCTaHOBOK.

Enwouesble c108a: BIaXKHOCTD, JaBJIeHUE IIPECCOBAHNA, CTA0UIN3NPOBAH-
HBIA AUOKCHU] IIUPKOHUA, OKCUJ UTTPUS, CBeXKec()OPMOBaHHbIE, BLICYIITEHHBIE
1 000K KeHHbIe 00pasIlbl, CBOMCTBA.

Bubauoep.: 9 Hass.

The influence investigation of moisture and pressure on the compress-
ibility of mass from zirconia stabilized by yttrium oxide and the properties
of samples from it / V. V. Primachenko, I. G. Shulik, T. G. Galchenko,
E. B. Protsak, L. V. Belik (JSC “URIR named after A. S. Berezhnoy”,
Kharkov, Ukraine). Scientific research on refractories and technical ceram-
ics : collection of scientific papers, 2018, no. 118, pp. 26—33.

The compressibility of mass with a particular composition — from
fused zirconia, stabilized by ~ 10 % yttrium oxide, as well as the properties
of samples from it depending on its moisture (2.5; 3.0; 3.5; 4.0; 4.5 %) and
specific pressure (50, 75, 100 N/mm2) have been investigated. The optimum
moisture content of the forming mass (3.5—4.0 %) and pressure (100 N/mm?2)
were established, providing fresh-formed samples with the maximum pos-
sible for the given mass apparent density of 4.78—4.79 g/cm3, dried — with
an apparent density of 4.71—4.72 g/cm? and with an apparent density,
open porosity and cold crushing strength of the fired samples respectively
4.66—4.67g/cm3,21.0—21.4 %, 38.6—39.0 N/mm?2. As aresult of the car-
ried out studies, the production technology of TsIS-1T brand products from
fused zirconia, stabilized by ~ 10 % yttrium oxide, by the method of semi-dry
pressing was improved. This technology ensures a reduction in open porosity
of these products by ~ 2—3 % and an increase in their cold crushing strength
by ~11.4 % (rel.) The use of these products in single crystal growing plants
will provide their higher durability in service and the operation duration of
these high temperature plants.

Key words: moisture, pressure, stabilized zirconia, yttrium oxide, fresh-
formed, dried and fired samples, properties.

Bibliogr.: 9 titles.

Hocaimsxenns BuauBy Kiaskocti mo6aBxku «Carbonxide» Ha BaacTm-
BOCTi KapOigKpeMHi€BMX BOTHETPUBIiB Ha HiTPpUMAKPEeMHiNBMicHIN 3B’ a31i
micas Bunanay 3a remunepatypu 1450 °C y cepemgoBuiii razonoxioHoro asory /
B. B. IIpumauenko, JI. O. Ba6kina, JI. K. Casina, E. JI. Kapsakina, JI. M. Illep-
6ak, A. C. Tiniria (AT «YkpH/IB imeni A. C. Bepe:xaoro», m. Xapkis, Ykpa-
iHa). Hayxoei docnidicenna 3 602Hempu6ié ma mexHiinoi kepamixu : 36.
nayk. np. 2018. Ne 118. C. 34—48.
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Hocaigsxeno BnB Kimbkocti mobaBku «Carbonxide» Ha BiacTuBOCTL
IIPEeCOBAHMUX KapOifKpeMHieBUX BUPO6iB Ha HITPUAKPEMHIBMicHIi 3B’ A311i.
BcramoBiieHo onTUMAaNbHY KiJIbKiCTh BKasaHoi JoOaBKHU.

Ha ocHoOBi mpoBeieHUX IOCTiAKeHb MOMKHA 3POOUTH BUCHOBOK IIPO Te,
110 TTOP:A/[ i3 JobaBKaMu (pepociiiito Ta Hah)TOBOro KOKCY IIPU BUTOTOBJIEHHI
KapOigkpeMHieBUX BUPOOiB HA HiTPUAKPEMHINBMIiCcHIH 3B’ A3l TOBITUHOIO
6inpire 50 MM Moske OyTu BuKopucTaHno nobaBry «Carbonxide».

Bukopucranus mobasku «Carbonxide» samicTb mob6aBok depocimiiio
i Ha)TOBOT'O KOKCY Y CKJIAJi IINXTHU BOIHETPUBY CIIPUSE CTBOPEHHIO MiKPO-
MOPUCTOI CTPYKTYPU MaTepiasy Ta yTBOPIOBAHHIO 3B’s3Ku GararodasoBoro
cruany (SigNy, P -ciamon, B -SiC, AIN), o sarasom migBumye MimHicTh
BOTHETPUBY.

Bupob6u 3 mobaBkoio «Carbonxide» y ximbkocti 2,5 % (mouazm 100 %)
XapaKTepusyThCA HACTYITHUMU IIOKa3HUKaMu (Di3UKO-XiMiUYHUX BJIaCTUBOC-
Teti: macoBa yactka: SiC — 71,0 %, Siye,, — 0,41 %, N — 7,15 % ; rpanuma
MinHOCTi Ipu cTucHenHi — 216,0 H/MM2, Bigkpura nopucricts — 16,8 %,
yABHA MIiIbHICTL — 2,58 r/cm3, TemmepaTypa AedopMariii mi HaBaHTaMKeH-
mam 0,2 H/mm2 — > 1700 °C i BigmoBi[atoTh BUMOTaM TeXHiUHUX yMOB JJIA
mapru KKHK.

Katouosi crosa: KapbifKpeMHi€Bi BOTHETPUBY HA HiTPUAKPEMHIBMicHI i
3B’A3I1i, To0aBKa «Carbonxide», ¢pepocimimiit, HadToBUI KOKC, MiKpOIIopucTa
CTPYKTypa, 6araTodasoBuil CKJaaMd, MillHiCTb.

Bibaiozp.: 14 nHasa.

HUccnemosanue BanaHua Koanuectsa noodasku «Carbonxide» Ha cBoii-
CTBa KapOUIKPEMHHEBHIX OTHEYIOPOB HA HUTPUIKPEMHUIICOTEepPKaIeil
cBA3Ke mociie oG:xura mpu remuneparype 1450 °C B cpeme razoo6pasHoro
asora / B. B. Ilpumauenko, JI. A. Ba6kuna, JI. K. Capuna, 9. JI. Kapakuna,
JI. M. Illep6ak, A. C. Tuaurus (AO «YkpHUHNO numenu A. C. Bepe:xHoro»,
r. XapskoB, Ykpauna). Hayunoie uccnedoéanus no ozneynopam u mexxHu-
uweckol kepamuke : c6. nayw. mp. 2018. No 118. C. 34—A48.

HccnemoBano BansHue KojimuyecTsa fodaBku « Carbonxide» Ha cBoiicTBa
IIPECCOBAHHBIX KAapOUIKPEMHUEBbIX U3HeJUi Ha HUTPULKPEMHUHACOAEPIKA-
e cBA3Ke. Y CTAHOBJIEHO OITUMAJIbHOE KOJINUYECTBO YKA3aHHOM 100aBKH.

Ha ocHoBaHUU IIPOBEJEHHBLIX HCCJEAOBAHUN MOMKHO CHEJIaTh BHIBOJ
0 TOM, YTO HApPALY C ZoOaBKaMM (hpeppOCHUIUINSA U HePTAHOTO KOKCA IPU
M3rOTOBJIEHNN KapOUAKPEMHUEBBLIX M3LeJNIl HAa HUTPULKPEMHUNACOAEPIKA-
mieil cBA3Ke TOJI[UHOI0 6ojsee 50 MM MOKeT ObITH MCIOJB30BaHA H0OABKA
«Carbonxide».

Hcnonbsosanue nob6asxu «Carbonxide» B3amMeH 100aBOK (DepPOCUINIIAS
1 He()TAHOTO KOKCA B COCTaBe IIUXThI OTHEYIIOPA CIOCOGCTBYET CO3MAHUIO
MUKPOIIOPUCTON CTPYKTYPHI MaTepuaaa U 00pasoBaHUIO CBA3KU MHOTO(dA-
3oBoro cocrasa (SigNy, B -cuanon, B -SiC, AIN), uTO B I€JI0M yBEIUUNBAET
IIPOYHOCTH OTHEYIIopa.

Wsnenus ¢ no6askoit «Carbonxide» B Kosmuectre 2,5 % (cBepx 100 %)
XapaKTepU3yITCH CAEAYIOIMNMI TOKAa3aTelIAMU PU3UKO-XUMUUECKUX
cBoiicTB: MmaccoBas gousa: SiC — 71,0 %, Siye,, — 0,41 % ,N — 7,15 % ; npegen
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npouHocTy mpu c:katnu — 216,0 H/mm2, oTkpeiTas mopucroct — 16,8 %,
KayKyIascs IIOTHOCTh — 2,58 r/cm®, TemmepaTypa ged)OpMaiy 1o | Harpys-
kot 0,2 H/Mmm2 — > 1700 °C u COOTBETCTBYIOT TPeOOBAHUAM TEXHUUIECKUX
ycaoBuii aisg mapku KKHE.

Kawuesvle crosa: KapOUJKPEMHUEBBIE OTHEYIIOPHI HA HUTPUAKPEMHUI-
comepokaieil cBaske, nobaska «Carbonxide», deppocununuii, HedTAHOMN
KOKC, MUKPOIIOPHCTAA CTPYKTYPa, MHOI0()a3oBbIil cOCTaB, IPOYHOCTb.

Bubauoep.: 14 nHase.

Investigation of the amount influence of the “Carbonxide” additive
on the properties of silicon carbide refractories on the nitride-silicon-
containing binder after firing at a temperature of 1450 °C in a nitrogen gas
medium / V. V. Primachenko, L. A. Babkina, L. K. Savina, E. L. Karyakina,
L. M. Scherbak, A. S. Tinigin (JSC “URIR named after A. S. Berezhnoy”,
Kharkov, Ukraine). Scientific research on refractories and technical cera-
mics : collection of scientific papers, 2018, no. 118, pp. 34—48.

The amount influence of the “Carbonxide” additive on the properties
of pressed silicon-carbide products on the nitride-silicon-containing binder
has been studied. The optimal amount of the indicated additive was estab-
lished.

On the basis of carried out studies, it can be concluded that, along
with the addition of ferrosilicon and petroleum coke, in the manufacture of
carbide-silicon products on a nitride-silicon-containing binder with a thick-
ness of more than 50 mm, the “Carbonxide” additive can be used.

The use of the “Carbonxide” additive instead of the addition of ferro-
silicon and petroleum coke as part of the refractory batch contributes to the
creation of microporous structure of the material and the binder formation
of multiphase composition (SigNy, o -sialon, B -SiC, AIN), which generally
increases the refractory strength.

Products with the “Carbonxide” addition in the amount of 2.5 % (in
excess of 100 %) are characterized by the following indicators of physico-
chemical properties: content, mass % : SiC — 71.0, Si .cgiquas — 0.41, N — 7.15;
cold crushing strength — 216.0 N/mm2, open porosity — 16.8, apparent
density — 2.58 g /cm3, refractoriness under load 0.2 N/mm2 —> 1700 °C and
meet the requirements of the technical conditions for the brand KKNK.

Key words: silicon carbide refractories on the nitride-silicon-containing
binder, “Carbonxide” additive, ferrosilicon, petroleum coke, microporous
structure, multiphase composition, strength.

Bibliogr.: 14 titles.

Hocaimxenns (pisuKo-MexaHIiYHMX BJIACTHBOCTEH KapOigKpeMHieBHX
MaTepiajiB 3 BUKOPUCTAHHAM JMCTEH-CUJIIMaHITOBOI CHPOBUHYU YKpainu /
. A. Bpaxuux, I'. /1. Cemuenko, I'. M. IllaGanosa, I. M. Posxxko, B. B. Maka-
penko (HTY «XapkiBchbKuii mosriTexXHigyHUi iHCTUTYT» , M. XapKiB, Y KpaiHa).
Hayxoei docnidicenna 3 602Hempu6ié ma mexHiwHoi kepamixu : 36. HAYK.
np.2018. Ne 118. C. 49—55.
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CTpyKTypHe PYUHYBaHHA € MEHIIIUM y BUPOOiB, 110 3aCTOCOBYIOTHCA
B PIBHUX IIeyax YOPHOI Ta KOJLOPOBOI MeTasyprii, Ha IOBePXHI AKUX IIiJ
Yac CIy:KOU CTBOPIOETHCA PO3IJIAB 3 BUCOKOIO B’sA3KicTio. BpaxoByoouu e,
IIPeACTaBIAETHCA AOIIIBHUM BUKOPUCTOBYBATH KapOigKpeMHieBi maTe-
pianau, 3epHa AKUX BKPUTO KBapIIUTOBOIO ILJIiBKOIO, 1Mo 3axuinae SiC Bifg
IIBUAKOTO PYHHYBaHHA B KUCHEBOMY cepefoBuili. [[ysg cTBOpeHHA KBap-
IIMTOBOI ILIiBKY HA 3epHAX KapOOPYHAY HeoOXiTHO BBeIeHHA KBapPIIBMiCHOL
CHUPOBUHY, 30KpPeMa, JUCTEeH-CUJIiMaHiTOBOTO KOHIIEHTPATY, 110 JO3BOJISIE
CTBOPUTH HeoOXimHUiT (Pas3oBuUil cKJiaj GyTepyBaJbHOI Macu B IpoIeci miz-
oMy TeMIepaTypu Ha TOYaTKOBOMY eTalli po6oTH mmeui. ¥ CTaTTi pO3TJIAHYTO
MUTAaHHA MOJKJNBOCTiI BUKOPUCTAHHS JUCTEH-CUIiMaHiTOBOTO KOHIIEHTPATY
BUPOOHUIITBA Y KpaiHU IPHU pO3POOILi CKJIaLiB KapbifKpeMHieBUX MaTepiais.
Hagepeno pisui Tunu 38’ asyiouoro (ermincuiaikar ETC-40, ETC 40/60, JICT,
TEePMOILIACT), Bapialii iX cuiBBigHOIIIEHHSA ITOMiK c000I0, a TAKOXK 3 Pi3HOI0
KiJIBKICTIO AUCTEH-CUJIiMaHiTOBOTO KOHIleHTpaTy. IloKasaHo MOKJIUBIiCTh
KOHTPOJIIO DiBUKO-MeXaHIYHNX XapaKTePUCTUK MaTepiaiB MIJIAXOM PeryJIio-
BaHHS CIIiBBiJHOIIIEHHSI KOMIIOHEHTIB 3B’ A3YI0YOTO i AMCTEH-CUJIiMaHiTOBOTO
KOHIIEHTPATy. BcTaHOBJIEHO HaWKpallle TOEJHAHHA XapaKTePUCTUK KapOia-
KpeMHieBUX MaTepiaiiB, SKi ZOoCATAIOTHCS IPU BUKOPUCTAaHHI KOHKPETHOI
K1JIBKOCTi AUCTEeH-CUIiMaHITOBOTO KOHIIEHTPATY.

Katouosi cnosa: KapbiikpeMHieBi MmaTepianu, JUCTEH-CUIiMaHITOBUHA
KOHIIeHTpPAT, 3B’sA3yi0Ue, eTUJCUIIKAT, TePMOILJIACT, MiIlHiCTh, BifKpuTa
TIOPUCTiCTh.

Bioniozp.: 9 Hasa.

HccnenoBanue GU3NKO-MeXaHUUECKUX CBOMCTB KapOMIKPEeMHUEBBIX Ma-
TepPHAaJIOB IIPH UCIIOJH30BaAHUY JUCTEH-CULIUMAHUTOBOTO CHIPhS Y KDAUHBI /
. A. Bpaxnuk, I'. [I. Cemuenko, I'. H. Illa6anosa, . H. Poxko, B. B. Ma-
KapeHko (HTY «XapbKOBCKUI IMOJUTEXHUYECKUN UHCTHTYT», I'. XapbKOB,
Yxpauna). HayuHole uccnedosanus no ozneynopam u mexHu4eckoi kepa-
muke : c6. nayw. mp. 2018. No 118. C. 49—55.

CTpyKTypHOE pa3pylileHne MeHbIIle Y U3AeInil, IPUMEHSIOIITNXCS B Pas-
JIMYHBIX TTeYaX YePHOU U IBETHOH MeTAJLIyPTruu, Ha TOBEPXHOCTHU KOTOPHIX
BO BpeMs CJIYKObI 00pasyeTcsi pacijiaB ¢ BBICOKOM BA3KoCThI0. C yueTom
9TOTO, IIPEICTABIIAETCS I1eJ1eCO00Pa3HBIM HCII0JIH30BATh KaPOUAKPEeMHIEeBbIe
MaTepUAaJbl, 3e€pHA KOTOPBIX IIOKPBITHI KBAPIIUTOBOM IIJIEHKOI, 3aIIIUIIAOIIei
SiC ot 6bICTPOrO paspylieHus B OKUCJIUTEJIbHOU cperne. [[isg odpasoBanusa
KBapIIMTOBOM IJIEHKHU Ha 3epHAaX KapOoOpyHIa He0OXOAMO BBeJleHIe KBapIl-
COJIepIKAalIlero CbIpbs, B YACTHOCTH, JUCTEH-CUJIIMMAHNTOBOTO KOHI[EHTPATA,
YTO IMO3BOJISIET CO3AAaTh HEOOXOAUMBIH (ha30BBINA cocTaB (DyTEePOBOUHOM MAac-
ChI B IIpOIlecce IObeMa TeMIIePAaTypPhbl Ha HAYAJIBLHOM dTale PaboThl MeUn.
B crarbe paccmaTpuBaeTcss BOIIPOC BO3SMOYKHOCTH MCIIOJb30BAHUS JUCTEH-
CUJLIMMAHUTOBOI'O KOHIIEHTPATA MIPOMU3BOJCTBA ¥ KPAUHBI IIPU pas3paboTKe
COCTaBOB KapOMIKPEMHUEBBIX MaTepuaioB. [IpuBeeHbl Pa3IUndYHbIe BUIbI
cBasymotero (atuiacunuxkar ITC-40, 3TC 40/60, JICT, repmoniacT), Bapu-
aHTBHI UX COOTHOIIIEHUS MEXAY CO00l, a TaKsKe C PA3JIUUYHBIM KOJIUIECTBOM
INCTEeH-CUJIINMAaHUTOBOIO KOHIleHTpaTa. I[lokasaHa BO3MOMKHOCTH KOHTPOJISA
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(DUBUKO-MEeXaHUUYECKUX XaPaKTEePUCTUK MaTepruajoB IIyTeM DeryIupoBa-
HUA COOTHOIIEHUSA KOMIIOHEHTOB CBASYIOIEr0 U JUCTEH-CHIMMAaHUTOBOTO
KOHI[eHTpaTa. Y CTAHOBJIEHO HaWJIyYIllee COUETaHNe XapaKTEePUCTUK Kap-
6I/I,Z(erMHI/IeBLIX MaTepuajioB, KOTOPbIe NOCTUTIalOTCA IIPU MCIIOJIb30BAHUU
KOHKPETHOT'0 KOJIMYEeCTBA AUCTEH-CHUIIINMAHUTOBOIO KOHIIEHTPATA.

Kawouessle cro6a: KapOUAKPEeMHUEBbIE MaTepUabl, JUCTeH-CUJLINMA-
HUTOBBIN KOHIIEHTPAT, CBA3YIOIIlee, STUJICUINKAT, TEPMOILIACT, ITPOYHOCTD,
OTKPBITaA IIOPUCTOCTb.

Bubauoep.: 9 Hass.

Investigation of physicomechanical properties of carbide-silicon ma-
terials using the disten-sillimanite raw material of Ukraine / D. A. Brazh-
nik, G. D. Semchenko, G. N. Shabanova, I. N. Rozhko, V. V. Makarenko
(NTU “Kharkov Polytechnic Institute”, Kharkov, Ukraine). Scientific
research on refractories and technical ceramics : collection of scientific
papers, 2018, no. 118, pp. 49—55.

Structural destruction is less for products used in various furnaces of
ferrous and non-ferrous metallurgy, on the surface of which a melt with
a high viscosity is formed during service. With this in mind, it seems ap-
propriate to use silicon carbide materials, the grains of which are coated
with a quartz film that protects SiC from rapid destruction in an oxidizing
medium. To form a quartz film on carborundum grains, it is necessary to
introduce quartz-containing raw materials, in particular, disthen-sillimanite
concentrate, which allows to create the necessary phase composition of the
lining mass in the process of raising the temperature at the initial stage of
the furnace operation. The article is considered the possibility of using the
disthen-sillimanite raw materials of Ukraine in the development of carbide-
silicon materials. Various types of binder (ethyl silicate ETS-40, ETS 40/60,
TLS, thermoplastic), variants of their correlation among themselves, and
also with a different amount of disthen-sillimanite concentrate, are given.
The possibility of controlling the physical and mechanical characteristics
of materials by adjustment of the components ratio of binder and disthen-
sillimanite concentrate is shown. The best combination of characteristics of
silicon carbide materials, which is achieved by using a specific amount of
disthen-sillimanite concentrate, is established.

Key words: carbide-silicon materials, disthen-sillimanite concentrate,
binder, ethyl silicate, thermoplastic, strength, open porosity.

Bibliogr.: 9 titles.

JocximxeHHA BILIUBY KiJIBKOCTI KOPYHIOOKCHIIUPKOHIHCUITIKATHOTO
MaTepiajJy Ha BJACTUBOCTI HAOMBHOI MYJiTOKOPYHIOBOI Macu Ta 3pasKiB
i3 mei / B. B. IIpumauenko, JI. O. Baokiuna, I. B. Xonuuxk, JI. M. Hikyxina,
A. C. Timirin, T. I'. Tumnaa (AT «YrpH/IIB imeni A. C. Bepexuoro»,
M. Xapkis, Ykpaina). Hayxoei 0ocnidicennsa 3 602Hempu6ie ma mexuitHol
Kepamiru : 36. nayk. np. 2018. Nz 118. C. 56—68.
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BuronaHi focaigiKeHHA BILIUBY KiJIBKOCTI KOPYHOOKCUAITUPKOHIACHITi-
KaTHOTO MaTepiayly Ha BJIACTUBOCTi HAOMBHOI MYJIiITOKOPYHAOBOI Macu MapKu
MMEK-90 Ta 3paskis i3 Hei.

BcraHoBiIEeHO onTUMANBHY KiJIBKICTH BHUIEBKA3aHOTO MaTepiany
(40 mac. %), BUKOPUCTAHHS SAKOT0 B CKJIaAi HAaOMBHOI MYJIiTOKOPYHIOBOI
Macu 3abesmneuye IIiIBUINeHHA TePMOCTiHKOCTI BUTOTOBJIEHUX i3 Hel 3pasKiB
(~B 2,0 pasa) npu JOCTAaTHLO BUCOKMX IMOKA3HUKAX 1X MIiI[HOCTI Ta IILJIAaKO-
cTiffKoCTi, X0ua i1 6iJIBIII HUBBKUX, OCOOJIHUBO CYTTEBO 10 MiITHOCTI, Hi’K 3pa3KiB
6€e3 KOPYHAOOKCUAIINPKOHIICUIiKaTHOTO MaTepiany.

VY pesyabTaTi BUKOHAHUX HOCIIAMKEHb PO3P00JIeHO HOBUI BU IPOAYK-
il — HabuBHA MyJaiToKOpyHIOBa Maca Mmapku MMEKI] 3 miokcuanupKoHiti-
BMiCHUM KOMIIOHEHTOM.

Ha6usHa Maca po3po6IeHOTO CKJIAAY XapaKTepU3yeThbCA HACTYIHUMU
nokKasHuKaMu (pismKo-ximiunux BaactuBocreii: Al,O3 — He mente 87,0 % ;
Si0y — y mexax 5,0—7,0 %; ZrOy — y mesxkax 1,0—3,0 % ; FesO3 — He
6inbmre 1,0 % ; PyOs — y meskax 2,5—3,5 % ; 3epHOBUIL cKIag, MM — 3—0;
TPaHUILA MIITHOCTI IPU CTUCHEHHI 3pa3KiB i3 Macu micJjis BUIIaIy 3a TeMIepa-
Typu 1580 °C — me menme 80,0 H/mm2.

Pospobiiena HabuBHA Maca PeKOMEHIYETHC [JIs1 BUKOHAHHA MOHOJIITHUX
(yTepiBOK TEIIOBUX arperaris 3 TeMiiepaTypoio cay:xou 1o 1700 °C, soxkpema,
IHAYKIIAHUX KaHAJIBHUX 1 TUTEJIbHUX IIeUell, IKi eKCIIyaTyIThCI B yMOBax
PisKuX TeMIIepaTypHUX KOJUBaHbD, 1[0 BUHUKAIOTDH IIPU ITUKJIIYHii poboTi un
HellepeI0ayeHNX 3yIUHKAX arperary.

Katouosi ciosa: HabUBHA MYJTiTOKOPYH0BA Maca, KOPYHIOOKCUAITMPKO-
HificMJIiKaTHUN MaTepiaJ, TiOKCUAIMPKOHIMBMiCHII KOMIIOHEHT, TePMOCTi-
KicTb, MiITHiCTB, IMIJIAKOCTIHKICTD, IHAYKITiIIIHI KaHaJ bHI Ta TUTEJbHI mTeyUi.

Bionioep.: 11 nass.

HccrenoBaHue BIUAHUSA KOJIUYECTBA KOPYHIOOKCHAUVPKOHUICHIIN-
KaTHOTO0 MaTepHajia Ha CBOWCTBA HAOUBHON MYJJINTOKOPYHIOBOH MacChI
u o6pasuos u3 Hee / B. B. IIpumauenko, JI. A. Ba6kuuna, . B. Xonunk,
JI. H. Hukynauna, A. C. Tuaurusn, T. T'. Tumuaa (AO «YxpHUNO numenu
A. C. Bepe:xHoro», r. XapbkoB, Ykpauna). HayuHuie uccnedosanus no oz-
Heynopam u mexnuweckoi kepamuxke : c6. nayw. mp. 2018. N2 118. C. 56—68.

BrinmosiHEHBI HCCIe0BAHUS BIUSAHUA KOJIUUYECTBA KOPYHIOOKCHUIIIMD-
KOHUUCUJINKATHOTO MaTepraja Ha CBOMCTBA HAOMBHOUN MYJIJINTOKOPYHIOBOM
maccsl mapku MMEK-90 u 06pasioB u3 Hee.

VcTaHOBIEHO ONTHMAIbHOE KOJMYECTBO BBIIIIEYKA3aHHOTO MaTepuaia
(40 mac. % ), ncnosb30BaHKE KOTOPOTO B COCTaBe HAOMBHOM MYJIINTOKOPYH-
IOBOM Macchl 00ecIieyrBaeT IOBBIIIIEHNE TePMOCTONKOCTH MB3TOTOBJIIEHHBIX
u3 Hee 06pasmoB (~ B 2,0 pasa) mpu AOCTATOUHO BHICOKUX ITOKA3aTEIAX UX
IIPOYHOCTHBIX CBOWCTB U ILJIAKOYCTOMYUBOCTU, XOTA U 00Jee HUBKUX, 0CO-
GEeHHO CYII[eCTBEHHO 110 TPOYHOCTH, YeM 00pas3I10B 63 KOPYHAOOKCUIIIUPKO-
HUNCUJIUKATHOTO MaTepuaJa.

B pesynbTare BBITOJHEHHBIX HCCJIEJOBAaHUN pa3dpaboTaH HOBBIM BUL
MPOAYKIINY — HaOMBHAA MYJINTOKOPYHIOBas macca mapku MMKI] ¢ quok-
CUAIUPKOHUNCOAEPIKAIINM KOMIIOHEHTOM.
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Hab6uBHast Mmacca pa3apaboTaHHOI'O COCTaBA XaPaKTEePU3YeTCs CJIE YOI~
MU [TOKa3aTeIaMu (PU3NKO-XUMUYECKUX cBoicTB: AlyO3 — ne menee 87,0 % ;
Si0y — B mpegenax 5,0—7,0 % ; ZrO, — B npeznenax 1,0—3,0 % ; Fe;03 — e
6ouee 1,0 % ; P,O5 — B mpexpenax 2,5—3,5 % ; 3epHOBOIi coctas, Mmm — 3—0;
IpeJiesl IPOYHOCTHY IIPHU CIKATUY 00PABI[0B U3 MACCHI IIOCJIe OOKUTa IIPYU TeM-
nepatype 1580 °C — me meree 80,0 H/mm2.

Paspaborannas HaOMBHAs Macca PEKOMEH/[YETCsI AJI BBIITOJTHEeH A MOHO-
JIUTHBIX (DyTEPOBOK TEILIOBBIX arperaToB ¢ TeMIiepaTypoii cay:xos1 1o 1700 °C,
BYaCTHOCTU, MHAYKIINOHHBIX KaAHAJbHBIX 1 TUT'€JIBHBIX neqeﬁ, pa6o'ra101ul/1x
B YCJIOBUAX PE3KUX TEMIIePATYPHBIX KOJe0aHMUil, KOTOPble BOBHUKAIOT IIPU
IUKJINYECKON paboTe MK HeIpeJBUIeHHBIX OCTAHOBKAX arperara.

Kawuesble ciosa: HabUBHAA MYJINTOKOPYHZOBAaA Macca, KOPYHIOOK-
CUAIMPKOHUHCUINKATHBIA MaTePUAJ, TUOKCUIITNPKOHUNCOIEPIKAIITI KOM-
IIOHEeHT, TepMOCTOﬁKOCTL, IIPOYHOCTD, I_HJIaKOyCTOIU/I‘II/IBOCTI), NHAYKIINOHHBIE
KaHaJIbHbIEC 1 TUT'€JIbHBIC II€YN.

Bubauoep.: 11 Ha3sa.

Investigation of the amount influence of corundum-zirconium-silicate
material on the properties of ramming mullite-corundum mass and samples
from it / V. V. Primachenko, L. A. Babkina, I. V. Khonchik, L. N. Nikulina,
A. S. Tinigin, T. G. Tishina (JSC “URIR named after A. S. Berezhnoy”,
Kharkov, Ukraine). Scientific research on refractories and technical cera-
mics: collection of scientific papers, 2018, no. 118, pp. 56—68.

Investigations of the amount influence of corundum-zirconium-silicate
material on the properties of ramming mullite-corundum mass of MMK-90
grade and samples from it are carried out.

The optimum amount of the above material (40 % by weight) is estab-
lished, the use of which in the composition of ramming mullite-corundum
mass provides an increase in thermal shock resistance of the samples made
of it (~ 2.0 times more) with sufficiently high strength properties and slag
resistance, albeit lower, especially significant in strength, than samples
without corundum-zirconium-silicate material.

As a result of the carried out researches a new type of production
is developed — ramming mullite-corundum mass of MMKTS grade with
zirconium-containing component.

The ramming mass of developed composition is characterized by the
following indices of physical and chemical properties: Al;03 — not less
than 87.0 % ; SiOy — within the range of 5.0—7.0 % ; ZrO, — in the range of
1.0—3.0 % ; Fe;03 —not more than 1.0 % ; PyO5 — in the range of 2.5—3.5 %;
grain composition, mm — 3—0; cold crushing strength of samples from the
mass after firing at a temperature of 1580 °C is not less than 80.0 N/mm?2.

The developed ramming mass is recommended for making monolithic
linings of thermal units with a service temperature of up to 1700°C, in
particular induction channel and crucible furnaces operating under condi-
tions of sharp temperature fluctuations that occur during cyclic operation
or unforeseen stops of the unit.

Key words: ramming mullite-corundum mass, corundum-zirconium-
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silicate material, zirconium-containing component, thermal shock resistance,
strength, slag resistance, induction channel and crucible furnaces.
Bibliogr.: 11 titles.

HocaigskeHHsaA BIUIMBY TUCIEPCHOCTi, BUXY TOHKOMEJEHOI CKJIAT0BOI
Ta BUAY JUCIEPTYIOUYNX JO00ABOK HA BJIACTHBOCTI HU3BKOIeMEHTHOI Oe-
TOHHOI CyMillli 0OCHOBHOTO CKJIaay Ta 3paskiB i3 Hei / B. B. IIpumauenko,
JI. O. Baokina, I. B. Xonuuk, JI. M. Hikymxina, T. I'. Tumuna, E. JI. Kapaxkuna
(AT «YxpH/IB imeni A. C. Bepe:xxnoro», m. XapkiB, Ykpaina). Haykosi
docnidyicenna 3 602Hempu6ie ma mexniwHoi kepamiru: 36. nayx. np. 2018.
Ne 118. C. 69—86.

IIpoBegeHo mocaimkeHHSA Ta po3pPo0JIeHO TEXHOJIOTiIYHI mapamMerpu
OTPUMAHHSA HU3HLKOIEMEHTHOI IIePUKJIa30B01 OETOHHOI CyMiIlli, 6eTOHY Ta BU-
po0iB i3 Hel HA OCHOBI cIeUEHOr0 MEPUKJIAZY, JIOMY IIePUKJIAa30BUX BUPOOiB,
BUCOKOTJIMHO3€MUCTOT'O [IEMEHTY Ta AUCIEPryIoUnX T00aBOK. ¥ CTAHOBJIEHO
MOJKJIMBiCTh BUKOPUCTAHHA AK IemeHTy BI'I[-73 Bi1acHOro BUpOOHUIITBA
AT «YxpHIOIB imeni A. C. Bepe:xuoro», Tak it nementy Gorkal-70 (Iloss-
ma). YCTaHOBJIEHI AUCIEPCHICTh TOHKOMEJIEHOI CKJIamoBoi muxTu (mepe-
BAKHO MEPUKJIA3 i B HeBeJIUKiil KiJTbKOCTI BUCOKOTJIMHO3EMUCTHUHN 1€MEHT)
Ta MOYKJIUBICTH BUKOPUCTAHHA AK Auciepryioui nodasku Castament FS-10+
+ Castament FW-10 (Himeuunna), SioxX-Mag (Hopsgeris) i Lithopix P 5 (Hi-
MeuunHa). BilbIn e)eKTUBHUMHY, 3 TOUKH 30PY OTPUMAHHS IePUKJIa30BUX Oe-
TOHHUX BUPOOGiB 3 KPAIIINMU CITy:KO0BIMY BJIACTUBOCTAMY, € fo6aBKu Castament
FS-10 + FW-10 i SioxX-Mag. YcTaHOBJIIEHO TeMIIepaTypy TepMOOOpPOOKU
HeBunajeHux BupobiB (350 °C), remmeparypy Bumasy BupobiB (~ 1450 °C)
i MOKIMBY TeMIIepaTypy BUKOPUCTaHHA BUuniajieHuX BupoOiB (1580 °C i Bure).

Po3pobieHi HU3bKOIIEMEeHTHI MepUKJIa3oBi OeTOHHI cyMmilri Ta 3pas3ku
3 HUX XapaKTepUs3yThCHA, 3aJeKHO Bifi BUKOPUCTAHUX AUCIEPTYIOUNX 0-
0aBOK, HACTYIIHUMH MTOKAa3HUKaMHU (Pi3UKO-XiMiUHMUX BJIACTUBOCTEH: MacoBa
moass MgO — 85—86 %, Si0, — 2,0—6,0 %, CaO — 1,5—2,5 % , Fe;O3 — He
6inpire 2,0 % ; sepHOBUil cKJaax, MM — 6—0; BigkpuTa mopucTicTh 3pasKiB
micasa TepMmooOpodku 3a remneparypu 3501 1450 °C — 20,3—23,01 18,8—
22,8 % BiATIOBiAHO; ysIBHA IILJIbHICTE 3pa3KiB IIic/id TepMOOOpOOK Y 3a TeMIIe-
parypu 350i1450°C — 2,63—2,6912,74—2,86 r/cM? BifmoBifHO; rpaHUIA
MIiITHOCTI TPU CTUCHEHHI 3pas3KiB micyia TepMooOpoOKY 3a Temiieparypu 350,
145011580 °C — 19—38, 31—65i 29— 72 H/mMm2 BifinmoBifHO; TeMmmepaTypa
mouaTKy Aedopmartii 3paskis mig masanTakennam 0,2 H/mm?2 micas Tepmo-
00pobku; 3a 1450 °C — 1450—1470°C.

Po3pobiieHi HU3LKOIIEMEHTHI ITePUKJIa30Bi OeTOHHI cyMmilri Ta Bupobu
3 HUX PEKOMEHYIOThCSA JIJISA CAYKOU B yMOBaX, y IMePIITy Uepry, Ail OCHOBHUX
nuiakiB. BuroroBieHHs cyminieii Ta BUpoOiB i3 HUX OCBOEHO HA JOCJIiTHOMY
BupoOHUINTBI AT « YKpH/IIB imeni A. C. Bepe:xuoro».

Kawouosi cio6a: HU3bKOIIEMEHTHA ITePUKJIa30Ba OeTOHHA CYyMiIll, TOHKO-
MeJieHa CKJIaZl0Ba, JUCIEPryooUi 106aBKY, TEXHOJIOTiUHI mapaMeTpu, BJIaCTU-
BOCTi, TeMIIepaTypa BUKOPUCTAHHS.

Bioaiozp.: 9 Hase.
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HccnenoBanue BIMAHUS TUCIIEPCHOCTH, BUIA TOHKOMOJIOTON COCTAB-
JISIOIIEH ¥ BUA JUCIEPTUPYIOMIUX J00ABOK Ha CBOMCTBA HU3KOIEMEHTHOM
0eTOHHOI cCMeCcH OCHOBHOIO cocTaBa 1 00pa3ios us Hee / B. B. [Ipumauenko,
JI. A. Baokuna, U. B. Xonuuk, JI. H. Hukyauna, T. I'. Tumuna, 9. JI. Kapsa-
kuHa (AO «YkpHHHO umenu A. C. Bepesxnoro», r. XappbKoB, Y KpauHa).
Hayunvie uccnedoséanusn no ozneynopam u mexnuieckol Kepamuke : c6.
Hayw. mp. 2018. N2 118. C. 69—86.

IIpoBeneHb! McciIefOBaHNSA U Pa3pabOTaHBI TEXHOJOTUUYECKIUE TTapaMe-
TPHI TIOJIYUeHU HUBKOIIEMEHTHOH EePUKJIa30BOil OETOHHOII cMecHu, 6eToHA
U M3qenil U3 Hee Ha OCHOBE CIIEUEHHOTO MEePUKJIasa, JIoMa MePUKJIa30BhIX
U3JeNil, BEBICOKOTJIMHO3EMUCTOTO I[eMeHTa U AUCIEPTUPYIONINX H00aBOK.
YcraHoB/ieHa BOBMOMKHOCTD TpuMeHeHus Kak nementa BI'I[-73 co6cTBeHHO-
ro npousBoacTBa AO « YKpHUMO umenu A. C. Bepe:xHoro», Tak u 1ieMeHTa
Gorkal-70 (ITosbira). YcTaHOBJIEHBI AUCIEPCHOCTh TOHKOMOJIOTOM COCTaB-
JISIONTeN MIUXTHI (IPeUMYIIIeCTBeHHO MePUKJIIas U B HeGOJIHIIIOM KOJIMUECTBE
BBICOKOTJINHO3€MUCTBIH IIEMEHT) ¥ BO3MOYKHOCTD IIPUMEHEHU B KaUeCTBe IKC-
neprupymomux no6aBok Castament FS-10 + Castament FW-10 (I'epmanus),
SioxX-Mag (Hopserus) u Lithopix P 5 (l'epmanust). Bosee sddexTuBHbIMY,
C TOYKU 3PEHUS IMOJYYEHUS IePUKIA30BbIX OETOHHBIX U3AEJIUN C JIYUIITUMU
CIysKeOHBIMU CBOMCTBaMHU, ABAAOTCA nobaBku Castament FS-10 + FW-10
u SioxX-Mag. YcTaHOBIEHBI TeMIEPATypPa TePMOOOPAOOTKY 6€300:KUTOBBIX
usnenuii (350 °C), remneparypa obsxura usgenunii (~ 1450 °C) u BosmoskHas
TeMIepaTypa IpuMeHeHUA 000:KKeHHbIX n3nennii (1580 °C u BoItIe).

PaspaboranHble HU3KOIeMEHTHBIE IIEPUKJIA30Bble OETOHHELIE CMeCH
¥ 00pa3IIbl M3 HUX XapPaKTePU3yIoTCHA, B 3aBUCUMOCTH OT IPUMEHEHHBIX JUC-
MePrupyoIUX 106aBOK, CIEAYIONIUMY TOKAa3aTeaaMu (GU3UKO-XUMUUECKUX
cBolicTB: MmaccoBas poada MgO — 85—86 %, SiOy — 2,0—6,0 %, CaO —
1,5—2,5 %, FesO3 — He 6oaee 2,0 % ; sepHOBOIT coctaB, MM — 6—0;
OTKPBITAsA MIOPUCTOCTH 0OPA3IIOB MOCJTE TEPMOOOPAOOTKY IIPU TeMIIepaTy-
pax 350 u 1450°C — 20,3—23,0 u 18,8—22,8 % COOTBETCTBEHHO; KaKy-
miasicA IJI0THOCTH 00PAa3IloB Iocje TepMooOpaboTKu mpu Temueparypax 350
u 1450°C — 2,63—2,69 u 2,74—2,86 r/cM3 cOOTBETCTBEHHO; Ipejel
IPOYHOCTH IIPU CXKATUU 00pasIoB Imocje Tepmoodpaborku npu 350, 1450
1 1580°C — 19—38, 31—65 u 29— 72 H/MM2 cOOTBETCTBEHHO; TeMIIepaTy-
pa Hauasa gedopManuu o0pasnos mof Harpyskoi 0,2 H/mm2 mocie Tepmo-
obpaborku npu 1450 °C — 1450—1470 °C.

PaspaboranHble HUBKOIIEMEHTHbIE IEPUKJIA30BbIe OETOHHBIE CMECH U 13-
Ieus U3 HUX PEKOMEHIYIOTCA JJIA CIYKOBI B YCIOBUAX, IIPEKIE BCETO, BO3-
IeficTBUS OCHOBHBIX IIJIAKOB. VI3TrOoTOBJIEHNE CMeceil 1 U3e il 3 HUX OCBOE-
HO Ha onbITHOM ITpousBoacTBe AO « YRKpHUMO umenu A. C. Bepe:xHOro».

Kamuesvle caoa: HU3KOIleMeHTHAs IMepUKJIa3oBasi 0eTOHHAsS CMecCh,
TOHKOMOJIOTAasA COCTABJIAIOITAA, JUCIIEPTUPYIOIIHe J00aBK Y, TEXHOJIOTUUECKIe
mapaMeTpbl, CBOIICTBA, TeMIIepaTypa IPUMeHeHU .

Buob.auoep.: 9 nase.

Effect investigation of the dispersion and type of fine-ground component,
as well as the type of dispersing additives on the properties of low-cement
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periclase castable and samples from it / V. V. Primachenko, L. A. Babkina,
I. V. Khonchik, L. N. Nikulina, T. G. Tishina, E. L. Karyakina (JSC “URIR
named after A. S. Berezhnoy”, Kharkov, Ukraine). Scientific research on
refractories and technical ceramics : collection of scientific papers, 2018,
no. 118, pp. 69—86.

Researches have been carried out, as well as technological parameters
have been developed for obtaining of low-cement periclase castable and
products from it based on sintered periclase, periclase scrap, high alumina
cement and dispersing additives. The possibility of using as cement brand of
“VGTS-73” of own production of JSC “URIR named after A. S. Berezhnoy”,
as well as cement Gorkal-70 (Poland) is established. The dispersion of fine-
ground component of charge (mainly periclase and in a small amount of high-
alumina cement) and the possibility of using Castament F'S-10 + Castament
FW-10 (Germany), SioxX-Mag (Norway) and Lithopix P 5 (Germany) are
established. Castament FS-10 + FW-10 and SioxX-Mag are more effective in
terms of obtaining periclase castable products with better service properties.
The temperature of thermal treatment of unburned products (8350 °C), the
firing temperature of products (~ 1450 °C) and the possible application
temperature of fired products (1580 °C and above) are established.

The developed low-cement periclase castables and samples from
them are characterized, depending on the used dispersing additives, by
the following indicators of physicochemical properties: content, wt. %:
MgO — 85—86, Si0y — 2.0—6.0, CaO — 1.5—2.5, Fe;03 — not more than
2.0; grain composition, mm — 6—0; open porosity of the samples after
thermal treatment at temperatures of 350 and 1450 °C is 20.3—23.0 and
18.8—22.8 %, respectively; apparent density of the samples after thermal
treatment at temperatures of 350 and 1450°C is 2.63—2.69 and 2.74—
2.86 g/cm3, respectively; cold crushing strength of the samples after thermal
treatment at 350, 1450 and 1580 °C — 19—38, 31—65 and 29— 72 N/mm?2,
respectively; refractoriness under a load of 0.2 N/mm?2 of the samples after
thermal treatment at 1450 °C is 1450—1470°C.

The developed low-cement periclase castables and products from them
are recommended for service in the conditions, above all, the impact of basis
slags. The manufacture of castables and products from them is mastered at
the pilot production of JSC “URIR named after A. S. Berezhnoy”.

Key words: low-cement periclase castable, fine-ground component,
dispersing additives, technological parameters, properties, application
temperature.

Bibliogr.: 9 titles.

HocimxeHHsa peosIOTiYHNX i INBAPHUX BJIACTUBOCTEH INIMHO3€MUCTHX
ILIMKePiB i 3pa3kiB i3 HUX, [0 MiCTATH HOBY OMCIEPryody qo0aBKy Ta il
KoMOiHamii 3i 3MinHI0I0490r0 M06aBKOI0 / B. B. [Ipnmauenko, K. 1. Kymenxo,
10. 0. Kpaxmaus, FO. €. MimmasoBa (AT «YkpH/IIB imeni A. C. Bepe:xuoro»,
M. Xapkis, Ykpaina). Hayxoei 0ocnidicennsa 3 602Hempue6ié ma mexniinoi
Kepamiru : 36. hayk. np. 2018. N2 118. C. 87—101.
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B AT «YrpH/IIB imeni A. C. Bepe:xHOro» po3po06JieHO i BHPOBAIKEHO
TeXHOJIOTi}0 KOPYHIOBOI KepaMiKku, sKa mepenbadae BUTOTOBJIEHHS BUCOKO-
BOTHETPUBKUX KOPYHAOBUX OCOOJUBOIIIILHUX BUPOOIB PIBHUMU MeTOLaMU
¢dopMyBaHHSA, cepel AKUX 3HAUHE MicIle 3aiiMa€ MIJIUKEPHE JIUTTS Yy TilICOBY
dopmy. IlepeBarow gaHOTO METOAY € IIPOCTOTA O0JIaAHAHHSA, BiTHOCHO HEBU-
COKa BapTicThb (hopM i OCHACTK U, a TAKOXK MOKJINBICTh BUTOTOBJIEHHS BUPOOiB,
pisHOMaHiTHUX 3a (h)OPMOIO, PO3MipaMu Ta Macolo.

3aJIe}KHO BiJf TOBIIMHU CTiHKU BUPOOY 3aCTOCOBYIOTH JBa CIOCOOU
MIJIAKEPHOTO JUTTS: HAJUBHUM, AKUM BiJJIMBAIOThH BUPOOU CKJIALHOI KOH-
(diryparii, i3omATOPYU, CTPUIKHI, IIJIACTUHY, CTYIIKU Ta TOBKAUNKM, & TAKOIK
BUPOOU 3 TOBIIIUHOIO CTiHKY 4—5 MM i 6isbIe, A8 Y0TO0 PEKOMEHYIOThH BH-
KOPHCTOBYBATH INIMHO3EeMUCTHI MIINKeP 3i MIiabHicTIO 2,5 r/cM3 3 TIMHO3eMy
mapku MARTOXID 3 gucmnepryouoio 100aBKO0 (Ha OCHOBi BOAHOTO PO3UMHY
aMOHieBOI COJIi aKPUIIOBOTO COII0JIiMEPY), Ta 3JIUBHUM CIIOCi0, SKUM BifauBa-
OTH MIOPOKHUCTI BUPOOU Y BUTJISAAL TUTJIIB, YOXJIiB, TPYO, KIOBET, YOBHUKIB
iT. II. 3 TOBIIUHOIO CTiHKKU 1—3 MM, AJIs 4Y0TO PeKOMEHIYVIOTh BUKOPUCTOBY-
BaTHU IJIMHO3EMUCTUH IIIMKeP 31 miiabHicTIo 2,1 r/cM3 3 rIIMHO3eMy MapKH
MARTOXID 3 Ti€l 2k AuCIEprupy0u0io 100aBKO00 (Ha OCHOBI BOJHOI'O PO3UNHY
aMOHieBOI COJIi aKPUIOBOTO COMOJIiMEPY), ajie B KoMOiHAIil 31 3MiIlHIOI0UO0I0
106aBKOI0 (BOSHOTO AUCIIEPCHOrO IOJIiMepy).

VY pob6oTi BUKOHAHO HOCIIIyKeHHS PEOJOTiUHUX BJIACTUBOCTEIH IJIMHO-
3eMHUCTHUX NLINKepiB i3 raunosemy mapku MARTOXID, 110 MicTATH HOBY
AuCIepryody no0aBKy Ha OCHOBI KapOOHOBOI KHCJIOTH Ta ii KoMOiHAIliiO
3i 3MIIIHIOI0OUOIO J00OABKOIO.

BcerazoBeHo, 1110 ONITUMAIBHI BHAUEHHA PEOJIOTIUHUX Ta JUBAPHUX BJIAC-
THUBOCTEH IMIJINKEPiB, 11100 3a0€3MMeUNTH OTPUMAHHA BUIUBKIB 3 MaKCUMAaJb-
HOIO IIiJIbHiCTIO, HocaraoThed npu BBeaenHi 0,3 i 0,2 % mgucneprupryouoi
n00aBKY B ILIMKepH 3i migbHicTO 2,5 Ta 2,1 r/cM3 BigmosigHo.

BcranosieHo, 110, Xoua IPpW BUKOPUCTAHHI AuCHepryiuoi mo6aBKu
Ha OCHOBi KapOOHOBOI KMCJIOTHU IIiJIbHICTh CUPII0O KOPYH/IOBOI KepaMiKu BU-
XOAUTH HUYKYOIO, HiK 3 UCIIEPIyI0Y0I0 106aBKOIO BOJAHOI'0 PO3UNHY aMOHi€BO1
COJIi aKPUJIOBOT'O COIIOJIIMEDPY, OAHAK BOHA € JOCTATHBHOIO I OTPUMAHHSA TAKUX
caMMX BUCOKOAKicHuX Bunaenux 3a 15680 °C BupobiB (BigKpuTa IIOPUCTICTD
He > 0,8% ) mpu mekingbKa 6iabIlI BUCOKOMY iX 3CiflaHHSA IIPU BUIAJIIOBAaHHI,
TOOTO 3aCTOCYBaHHSA 3a3HAYEHOI J00aBKU, B pa3i HEOOXiAHOCTi, MOXKJIUBO.

Knwouosi ciosa: peosoriuti Ta JuBapHi BJIACTUBOCTI, TVIMHO3€M, TJIMHO-
3eMUCTI IIIJINKepH, JUclIepryoua 100aBKa, 3Mil[HIOI0OUa J00aBKa.

Bioniozp.: 14 nass.

HccaeqoBanue peosornyecKnx U JUTHEBBIX CBOMCTB IIMHO3€MHCTHIX
IITHKEePOB U 00pa3noB M3 HUX, COAEPKAINX HOBYIO TUCIEPTUPYIONIYIO
I00aBKYy M ee KOMOMHAIIMHY C yIpouHAei nodaskoii / B. B. [Ipumauenko,
K. ". Kymenko, 0. A. Kpaxmaus, 10. E. Mumaesa (AO «YkpHUNO numenn
A.C.BepexHoro», r. XapskoB, Ykpanna). Hayunwle uccniedoéanus no ozue-
ynopam u mexnuieckol Kepamuke : ¢6. Hay. mp. 2018. Ne 118. C. 87—101.

B AO «YkpHUUO umenu A. C. BepesxHoro» paspadborana u BHeJpeHa
TeXHOJIOTUSA KOPYHJOBON KepaMUKU, IIPefyCcMaTPUBAIOIasd U3TOTOBIEHNIE
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BBICOKOOTHEYIIOPHBIX KOPYHAOBBIX OCOOOIIJIOTHBIX M3AEeJUIN PasJIUuIHBIMU
MeTomaMu (DOPMOBAHUSA, CPEAU KOTOPHIX 3HAUUTEJIbHOE MECTO 3aHUMAaeT
MIJINKEPHOe JIUThEe B TUIICOBYIO hopMy. [IpenmyIiiecTBOM JaHHOTO METO1a SIB-
JIsIeTCs MIPOCTOTa 000PY/IOBAHU S, OTHOCUTEIBHO HEBBICOKAS CTOMMOCTE (popM
1 OCHACTKH, & TAKJKe BO3MOYKHOCTDb U3TOTOBJICHU S N3N, pa3HOOOPa3HbIX
o hopMe, pazMepaM U Macce.

B 3aBUCHUMOCTHY OT TOJIIIIUHBI CTEHKU U3AEJUA IPUMEHAIOT IBa crrocoda
IIIJINKEPHOTO JIUThS: HAJTUBHOI, KOTOPBIM OTJIMBAIOT U3/€JIU CIOKHON KOH-
durypamnuu, u30JITOPBI, CTEPKHU, IIJIACTUHBI, CTYIIKHN U IIECTUKHU, a TaKiKe
UBIEJIUS C TOJIIUHOM CTeHKN 4—5 MM 1 6oJiee, 1)1 4er0 PEKOMEHIYIOT NCIIOIb-
30BaTh INIMHO3EMUCTBIH IIIJIUKEP C ILIOTHOCTHIO 2,5 I'/cM® 13 IIIMHO3eMa MapKH
MARTOXID ¢ gucmeprupyoineii 1o0aBKoil (Ha OCHOBE BOLHOT'O pacTBoOpa
aMMOHIEBOM COJIN aKPUJIOBOT'0 COTIOJINMEPA), ¥ CIMBHOM CII0C00, KOTOPBIM OT-
JIMBAIOT IOJIbIE U3/IeJIUs B BUJie TUTJIEH, 4eXJIOB, TPyD, KIOBET, JIOJOUeK M T. II.
C TOJIIIIUHOM CTeHKU 1—38 MM, IJIs1 4ero PeKOMEHAYIOT UCII0JIb30BaTh IIMHO-
3eMUCTBII MIIMKED C IJIOTHOCTEIO 2,1 r/cm3 us ramnosema mapkun MARTOXID
C TOH ’Ke AucIeprupyolnei 106aBKoil (Ha 0OCHOBe BOJAHOIO PacTBOpa aMMO-
HUEeBOI COJIM aKPUJIOBOTO COMOJINMEPA), HO B KOMOMHAIIUY € YIIPOUHSIONeH
I100aBKOM (BOSHOTO AUCIIEPCHOTO IIOJIMEPa).

B paboTe BHIMOJIHEHD! NCCIEI0OBAHNSA PEOJIOTHUECKNX CBOMCTB IIMHO3€-
MUCTHIX MIJINKePoB u3 rianaosema Mmapku MARTOXID, coaepskamiux HOBYIO
IUCIIEPTUPYIOIIYIO J0OABKY Ha OCHOBE KapOOHOBOII KMCJIOTHI 1 €€ KOMOMHAIIIIO
C YIPOUHSIONeil 100aBKO.

VcTaHOBIIEHO, UTO ONITUMAJIbHbBIE 3HAUEHU S PEOJIOTUYECKUX U INTHEBBIX
CBOIICTB IIIJINKEPOB, 00eCcIIeunBaIOIIe IOJyUYeHNe OTJINBOK C MAKCUMAaIbHOMR
ILJIOTHOCTBIO, focTuratoTes mpu Beegennn 0,3 u 0,2 % mucneprupyiorieii go-
6aBKHU B ILIMKEPHI ¢ INIOTHOCTELIO 2,5 1 2,1 r/cM3 cOOTBETCTBEHHO.

VceraHoOBJIEHO, UTO, XOTS IIPU UCIIOJIH30BAHNY UCIIEPTUPYIOIel 106aBKU1
Ha OCHOBe KapOOHOBOU KUCJOTHI IJIOTHOCTH ChIPIla KOPYHIOBON KepaMUKHU
moJiyuaeTcsi 6oJiee HU3KOI, YeM C JUCIIePTrUPYIoIei 100aBKOI BOJHOTO pac-
TBOpa aMMOHMEBOU COJIM aKPUJJIOBOTO COIOJMMEPa, OAHAKO OHA SBJISETCS
IOCTATOYHOM AJIs MOJTYyUeHUS TAKUX K€ BBICOKOKAUeCTBEHHBIX 000KIKEHHBIX
mpu 1580 °C usgenuii (OTKpBITASI MOPUCTOCTD He > 0,8 % ) Ipu HECKOJIBKO 60-
Jiee BBICOKOM UX ycaJKe B 06/KUTre, TO eCTh IPUMeHeHe YKa3aHHo 106aBKH,
B cJIy4ae He0OXOUMOCTH, BOBMOYKHO.

Kawuesvie cao8a: peosioTuYeCKUe U JIUTheBble CBOMCTBA, MJIMHO3€EM,
TJINHO3EMUCTBIE IIIJINKEePhI, JUCIIePrupyoliass 100aBKa, YIIPOUHSIONIAsa 10-
6aBKa.

Bubanuoep.: 14 nHass.

Research of the rheological and casting properties of alumina
slips and samples from them containing a new dispersing addition
and its combination with a hardening addition / V. V. Primachenko,
K. I. Kushchenko, Yu. A. Krakhmal, Yu. Ye. Mishnyova (JSC “URIR
named after A. S. Berezhnoy”, Kharkov, Ukraine). Scientific research on
refractories and technical ceramics : collection of scientific papers, 2018,
no. 118, pp. 87—101.
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The corundum ceramics technology has been developed and implemented
at JSC “The URIR named after A. S. Berezhnoy”, which involves the
production of high refractory corundum high density products using
different methods of forming. A slip casting in gypsum form is one of the
often used for forming a corundum ceramics production. The advantage
of this method is the simplicity of the equipment, the relatively low cost
of forms, as well as the possibility of manufacturing products of various
shapes, sizes and weights.

In depending of the wall thickness of the product using two methods
of slip casting: bulk method with using a slip with a density of 2.5 g/cm3 of
alumina MARTOXID brand with a dispersing addition (based on an aqueous
solution of an ammonium salt of an acrylic copolymer) in an amount of 0.4 %
for casting products of complex configuration, insulators, rods, plates,
mortars, pestles, and for casting thick-walled products (4—5 mm and more)
and a drain method with using a slip with a density of 2.1 g/cm3 of alumina
MARTOXID brand with a dispersing addition in an amount of 0.3 % and a
hardening addition in an amount of 0.2 % for casting hollow articles in the
form of crucibles, covers, pipes, a ditch, boats, etc. for casting thin-walled
products (1—3 mm).

The researches of rheological properties of alumina slips from alumina
MARTOXID brand which contain a new dispersing addition based on
carboxylic acid and its combination with a hardening addition were carried
out in this work.

The optimum values of rheological and casting properties of the slips,
ensuring the production of castings with a maximum density, are achieved
with the introduction of 0.3 and 0.2 % dispersing addition into the slips with
a density of 2.5 and 2.1 g/cm3 respectively were established.

It was established that, at use of the dispersing addition based on
carboxylic acid the apparent density of green body corundum ceramics
lower than with the dispersing addition based on an aqueous solution of
an ammonium salt of an acrylic copolymer, but it is sufficient to produce
the same high-quality products after firing at 1580 °C (open porosity
is not > 0.8 %) with a slightly higher shrinkage during firing, i. e. the use
of this addition, if necessary, is possible.

Key words: rheological and casting properties, alumina, alumina slips,
dispersing addition, hardening addition.

Bibliogr.: 14 titles.

JocaimxeHHA MIACTUYHOL MIiI{HOCTi IIMHO3€MHCTUX Mac A dopmy-
BaHHS KOPYHI0OBOI KepaMiK! MeTOI0OM €KCTPY3il 3aJIe:KHO BijJ IX BOJIOTOCTi /
B. B. IIpumauenko, K. I. Kymenro, F0. O. Kpaxmaas, FO. €. MimusoBa
(AT «YxpH/IIB imeni A. C. Bepe:xnoro», M. Xapkis, Ykpaina). Haykosi
docnidicenna 3 602HeMPUBi6 Ma MexXHiYHOL Kepamiku : 36. Hayk. np. 2018.
Ne 118. C. 102—110.

OpHieo 3 XapaKTePUCTHUK, KA J03BOJIAE OIiHUTH IJIACTUYHICTDH Kepa-
MiYHHUX Mac, € ILJIACTUYHA MII[HIiCTh CTPYKTYPH — MaKcuUMaJibHa Hampyra
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3CYBY, AKY MOJKe BUTPUMATHU IJIACTUYHA Maca IIPU CTaTUYHOI Hanpy3i. Bu-
KOHAHO JOCJTiIKeHHA 3aJIeXKHOCTI IJTACTUYHOI MiITHOCTI IVIMHO3EeMIUCTUX Mac
i3 rmunosemiB mapku MARTOXID ta CT 3000 ma 3B’s311i 3 60porrHa Bifg ix
BOJIOTOCTI i wacy 30epirantsa. BusHaueHHs JIaCTUYHOI MilfHOCTI Mac 3iicHIO-
Basii Ha KoHiuHOMY Itactromerpi KII-3, 11 4oro BUKOPUCTOBYBaJIU KOHYC
3 kyToMm npu BepmnHi 30° (Maca KoHyca pasoMm 3i mranroio ckiaagae 0,8056
Kr). BcTaHOBIIEHO, 1110 ONTHMAIBLHA BOJIOTiCTh IVIMHO3EMUCTUX Mac IJid (hop-
MyBaHHsA BUPOOiB i3 KOPYHIOBOI KepaMiKu MeTOZOM eKCTPY3ii 3 TIInHO3eMYy
mapku MARTOXID cranoButs 19 % , a 3 rmunosemy mapku CT 3000 — 20 %,
BUJIEJKYBAaHHA BUINE3a3HAUEHUX MacC Ta yac ix 30epiraHHA 3ajie’KHO Bif Tex-
HOJIOTiuHOI HeoOXimHOCTi i MOKIMBOCTEH MOsKe cTaHoBUTH 1—7 1i6. 3pasku
BUPOOiB KOPYHI0BOI KepaMiKu, SKi OTpUMaHO METOIOM eKCTPY3ii 3 rInHo3e-
miB Mmapku MARTOXID ra CT 3000 3 onTuMaJLHOIO BOJIOTICTIO Macu, Micas
pumaiy 3a 1580 °C xapakTepusyoThbcAa HUBBKOIO BiIKPUTOIO MOPUCTiCTIO
Ta BiANIOBiZarOTh BUMOTaM O BUPOOiB BUCOKOBOTHETPUBKUX KODPYHIOBUX
0CO0IMBOIILIbHUX (BifKpUuTa mopucTicts He OiabIme 0,8 % ).

Kawouosi ciosa: TInHO3EM, TINHO3EMUCTI Macu, KOPYHIOBa KepaMiKa,
MeTO/Jl eKCTPY3ii, IJTacToMeTp, MJIACTUYHA MiI[HiCTh, IIOPUCTiCTh, BOJIOTICTh,
yac 30epiraHus.

Bibaiozp.: 12 nHase.

HccaemoBaHme MIACTUYECKON MPOYHOCTU TIMHO3EMHUCTHIX MACC IJII
(dopMoBaHUS KOPYHIOBOI KepAaMUKH METOAOM 3KCTPY3UHM B 3aBHCHUMOCTH
ot ux Biaaxxuoctu / B. B. IIpumauenko, K. . Kymenko, FO. A. Kpaxmaais,
10. E. MumaeBa (AO «YxkpHHNHUO umenu A. C. Bepe:xHoro», r. XapbKoB,
Yxpauna). Hayunuie uccnedosanus no ozneynopam u mexHuieckoi Kepa-
muke : c6. nayw. mp. 2018. No 118. C. 102—110.

OpHoit 13 XapaKTEePUCTUK, TO3BOJIAIONIE! OIeHUTh IIJIACTUYHOCTD 1 (DOP-
MYyeMOCTh KePaMUUEeCKUX MAaCC, SBJAETCA IJIaCTUUeCKas IPOYHOCTD CTPYK-
TYyphbI — IIpeiebHOEe HATIPAMKEeHNe CABUTra, KOTOPOe MOKET BbIIePIKaTh ILia-
CTUYHAS Macca IIPU CTaTUUYECKOM HAIPSAKeHUN. BBITOJIHEeHbI CCIeJOBAHUA
3aBUCUMOCTH ILJIACTUYECKOM TPOUHOCTHU TVINHO3€MUCTHIX MACcC U3 TJIMHO3EMOB
mapku MARTOXID u CT 3000 Ha My4YHO# CBSI3KE OT UX BJIAKHOCTU U BpeMe-
HU xpaHeHusa. OupeneseHue MIACTUYECKO TPOUYHOCTH MaCC OCYII[eCTBIISIN
Ha KoHMUecKoM 1tacromerpe KII-3, nis uero ncmor»30Batm KOHYC C yIIoM
mpu Bepuinae 30° (Macca KOHyca BMecTe co IiTanroi cocrasiseT 0,8056 Kr).
VcraHoB/I€HO, UTO ONTUMAJIbHAA BJIAMKHOCTHh MIMHO3€MUCTBHIX MACC IJSA
opMoOBaHUA U3JEJUN U3 KOPYHIOBOI KepaMHUKHN METOIOM SKCTPY3UU
u3 ramHoseMa mapku MARTOXID cocrasiasier 19 % , a U3 riimHOo3eMa MapKu
CT 3000 — 20 % , BbLIEKMBAHUE BHINIIEYKA3aHHBIX MACC X BpeMS UX XPaHeHUS
B 3aBUCHMOCTH OT TEXHOJOTUYECKOI HeOOXOAUMOCTHY I BOBMOYKHOCTEHA MOYKET
cocTaBaATh 1—7 cyTok. O0pasibl n3fenil KOPYHI0BON KepaMUKU, IIOJIY-
YeHHBIe METOAOM dKcTpysuu us rianuodeMoB Mmapku MARTOXID u CT 3000
C ONITUMAJBbHOM BJIAXKHOCTBHIO Macchl, mocJe ooskura npu 1580 °C xapakxre-
PUBYIOTCA HU3KOU OTKPBITON MOPUCTOCTHIO M COOTBETCTBYIOT TPEOOBAHUAM
K U3IeJUSM BHICOKOOTHEYIIOPHBIM KOPYHOBBIM OCOOOILIOTHBIM (OTKPBITAS
nopucrocTs He 6oitee 0,8 % ).
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Kaiwouesvie cio6a: TINHO3eM, TNINHO3EMUCTHIE MacChl, KOPYHIOBaA Kepa-
MUKa, METOJ 9KCTPY3UH, [IJIACTOMETD, IJIACTUYHAS IPOYHOCTD, [IOPUCTOCTS,
BJIQYKHOCTH, BpEMSA XPaHEHU .

Bubauoep.: 12 nHase.

Research of the plastic strength of alumina mass for molding corundum
ceramics by extrusion depending on them humidity / V. V. Primachenko,
K. I. Kushchenko, Yu. A. Krakhmal, Yu. Ye. Mishnyova (JSC “URIR
named after A. S. Berezhnoy”, Kharkov, Ukraine). Scientific research on
refractories and technical ceramics : collection of scientific papers, 2018,
no. 118, pp. 102—110.

One of the characteristics that makes it possible to evaluate the plasticity
and formability of ceramic masses is the plastic strength of structure —
the ultimate shear stress that the plastic mass can withstand under static
stress. The dependence researches of the plastic strength of alumina masses
from alumina MARTOXID and CT 3000 brands on a flour binder on their
humidity and keeping time were carried out. The determination of the plastic
strength of the masses was carried out on a KP-3 conical plastometer, for
which purpose a cone with an apex angle of 30° was used (mass of the cone
together with rod is 0.8056 kg). The optimum humidity of alumina masses for
the molding of corundum ceramics by extrusion from alumina MARTOXID
brand is 19 % and from alumina CT 3000 brand is 20 % were established. In
depending on technological needs and capabilities were set that, the keeping
time of alumina masses with the optimum humidity can be 1—7 days. The
samples of corundum ceramics received by extrusion from the alumina mass
of alumina MARTOXID and CT 3000 brands with optimum humidity after
firing at 1580 °C are characterized by low open porosity and correspond
to high refractories corundum high-density products requirements (open
porosity no more 0.8 %).

Key words: alumina, alumina mass, corundum ceramics, extrusion
method, plastometer, plastic strength, porosity, humidity, keeping time.

Bibliogr.: 12 titles.

JocaigskeHHA TepMiYHMX BJIACTUBOCTEH MYJIiTO-KOPAi€EPUTOBUX MaTepi-
amxis / 0. B. CaBBoBa, O. 1. ®ecenko, B. JI. Tumogees, f. B. ITlosinepua (HTY
«XapkiBchbKu#l MoxiTexHiuHUi iHcTuTyT», M. Xapkis, Ykpaina). Hayxoei
docnidxcenns 3 602HemMPUBi6 ma MmexHiYHOL Kepamiku : 36. Hayk. np. 2018.
Ne118.C.111—118.

Ha ocHoBi aHanisy icHyounx MyJIiTO-KOPAi€pPUTOBUX CHUTAJIB BU3HA-
yeHA HeOOXiJHIiCTh CTBOPEHHSA BUCOKOMIIITHMX MaTepiajiiB JaHOTO TUIY
IJidg iHAUBiAyaJlbHOTO TaA JIOKAJIBbHOTO 3aXUCTY BiJl BUCOKOIIBUAKICHOTO
HaBaHTa'KeHHA 31 3HMIKEHOI0 co0iBapTiCTIO, 38 PAXYHOK IPOBEIEHHS HU3b-
KoTeMIIepaTypHOi KOPOTKOTPUBAJIOi TepMiuHOI 0OPOOKM 3 BUKOPUCTAHHAM
BiTUM3HAHOI CUPOBUHU. BaK/JIMBUM acreKToM 3abe3mneueHHs e(peKTUBHOL
3axmcHOI il OpoHeesleMeHTY, OKPiM HOTro OPOHECTIiMKOCTI Ta »KUBYUYOCTi,

ISSN 2663-3566 HaykoBi gocnigxeHHs 3 BOrHETPMBIB Ta TeXHIYHOI Kepamikm, 2018, N 118 175



€ 3IaTHICTH IPOTUCTOATH il BIZKPUTOTO MOJYyM’ A Ta TOPIOYUX CYMiIei, aKa
BU3HAYAETHCA TEPMiUHUMH BJIACTUBOCTAMU cuUTaIiB. MeToo mamoi poboTu
€ MOCJIiPKeHHA TePMiUYHUX BJIACTUBOCTEH, a came, TepMiuHOTr0 Koe(imieHTy
JiHIHHOrO PO3IINPEHHS Ta BOTHECTIKOCTi, pO3pO0JIeHUX paHiIlle BUCOKOMII-
HUX MYJIiTO-KOp/iepuToBUX cuTaliB. TemneparypHuil KoedinieHt ginifinoro
PO3IINPEHHA BCTAHOBIIOBAIN 3 BUKOPUCTAHHAM KBapPI[0BOTO BEPTUKAJIBHOTO
nuinaromerpy JKB-5A (ASTM C 372-94 (2007)), BorHecTifikicts — 3a TOCT
33000—2014.

3a raHuMU PeHTreH0(a30Boro Ta Aud)epeHITiaJIbHO-TePMiUYHOTO aHaIi3iB,
3a MeXaHi3MOoM (popMyBaHHA CTPYKTYpU Ta (Ga30BOTO CKJIALY CKJIOMaTepiaais
mpu TepMiuHii o6pobIi gocaigHi 3pasku OyJiu MoAisieHi Ha ABi rpymnu, AJs
KOJKHOI 3 AKMX 0yJ10 BUBHAUYEHO BILJIUB XiMiuHOTO Ta ()a30BOTO CKJIAiB Ha TeP-
MiuHUH KoedilieHT JiHITHOro POSIIUPEHHA BUXITHUX MYJIiTO-KOPAi€PUTOBUX
CKJIOMAaTepialiB Ta CKJIOKPHUCTAJTIUYHUX MaTepiaaiB (cuTajiB), TepMOOOPO-
0JIEHMX 3a TEeXHOJIOTi€l0 ABOCTaAiiiHOI TepMiuHOI 00p0oOKU. JlocaimxeHHa
BOTHECTiKOCTi pO3POO6JIEHUX CKJIOKPUCTATIUHNX MaTepiaaiB JO3BOJIUIIO
BCTAHOBUTH, 1110 BOHU BUTPUMYIOTH TEPMiUHe HaBaHTAKEHHS 38 BU3HAUEHUM
pesxuMoM BOpPoaoBK 360 XB.

BceranosiieHo, 1o 3a0e3neueHHsA BUCOKUX TEPMO- Ta BOTHeCTiHKOCTi
(RE 360 (h)) € BusHayaabHUM (HhaKTOPOM IIPU CTBOPEHHI 3MIiITHEHUX CKJIO-
KPHUCTATIYHUX MaTepiaiiB, AKi 3MaTHI mpoTucTOATH 6€3 PYHHYBaHHA Pis3Kiil
3MiHi TeMIIepaTyp.

Kawuosi ciosa: martiiamomMocuaikaTai Marepianau, (pasoBuil cKJamn,
KOPAi€epUT, MYJIiT, TeMIEpPaTyPHUI Koe@illieHT JIiHIAHOTO PO3IMIUPEHH,
BOTHECTiNKiCTB.

Bioniozp.: 8 Hasa.

HccaenoBaHue TepMUYECKUX CBOMCTB MYJLINTO-KOPIMEPUTOBUX MaTe-
puanos / O. B. CaBBora, A. U. ®ecenko, B. /I. Tumodees, f. B. [losugepHasa
(HTY «XapbKOBCKUI MOJUTEXHUYECKUN HHCTUTYT», T'. XaPbKOB, Y KPauHa).
Hayunvle uccnedoéanus no ozneynopam u mexHuieckol kepamuke : co.
Hayw. mp. 2018. N2 118. C. 111—118.

Ha ocHOBe aHanmM3a CyIeCTBYIOIUX MYJIIUTO-KOPJUEPUTOBUX CUTAJLIIOB
ompezieseHa HEOOXOJUMOCTh CO3LaHU A BHICOKOIIPOUHBIX MATEPUAJIOB JAHHOTO
TUNA JJI5 THIUBUAYAJIbHOU U JIOKAJBHOM 3aIIIUThI OT BLICOKOCKOPOCTHOM Ha-
IPY3KU C IOHUKEHHOU ce6eCTONMOCTHIO, 3a CUET IPOBeeHU A HU3KOTeMIIepa-
TYPHOU KPATKOBPEMEHHOU TePMUUYECKOII 00pab0TKH C MCIIOJIb30BaHUEM OTeUe-
CTBEHHOTO ChIPbsi. BasKHBIM acrieKToM obecrieueHn s 9(pGeK TUBHOT'O 3aIIIUTHOT'O
IelicTBUs OpOHEdIeMeHTa, KpOMe ero OPOHECTOMKOCTY U JKUBYYECTH, ABJISAETCA
CIIOCOGHOCTH IIPOTUBOCTOATEH BO3JEHCTBUIO OTKPBITOTO IIJIaMEHU U TOPIOUNX
cMeceil, KOTopasi OIIpeiesIsIeTCs TePMUUECKU MU CBOMICTBaMU cUTAJLIOB. Ilesbio
IaHHOU pabOThI ABJIAETCA MCCJIEeLOBAaHNE TEPMUYECKUX CBOWCTB, & UMEHHO
TepMUYECKOro KoadhPunreHTa JUHEHHOTO PACIINPEHUS U OTHECTONKOCTH,
paspaboTaHHBIX PaHee BBICOKOIIPOUHBIX MYJIINTO-KOPANEPUTOBBIX CUTAJLIOB.
TemmepaTypHBIH KOd(DOUIIMEHT JIUHEHHOTO PACIIUPEHUA OIIPEIeAIN C UC-
MOJIL30BAHUEM KBapIleBOTO BepTuKaibHOro auiaatomerpa [JKB-5A (ASTM
C 372-94 (2007)), oruecroiikocts 1o 'OCT 33000—2014.
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ITo gamubIM peHTreHodasoBoro u AuddepeHINATBHO-TEPMUIECKOTO
aHaJIM30B, 10 MeXaHU3MY (POPMUPOBAHUA CTPYKTYPHI U (DA30BOTO COCTaBa
CTEKJIOMAaTepPHUajoB IPU TEPMUUECKOHN 00paboTKe OIBITHBIE 00Pas3I[bl ObIIN Pas-
IleJIeHBI Ha IBE TPYIIIIBI, A1 KAXKA0M 13 KOTOPHIX OBLIIO OIIPeleIeHO BIUSHNIE
XUMHUUYECKOTO U ()a30BOTO COCTABOB HA TEPMUUECKUN KO3(D(DUIUEHT JIUHEN-
HOTO PACIINPEHUA UCXOTHBIX MYJIJINTO-KOPANEPUTOBLIX CTEKJIOMATEPUATIOB
U CTEKJIOKPUCTAJLINYECKUX MATEPUATOB (CUTAJIOB), TePMOOOPAOOTaAHHBIX
II0 TeXHOJIOTUU NBYXCTAAUMHOI TepMuuyeckoi obpaborku. UccaeroBanue
OTHECTOMKOCTHU Pa3paboTaHHBIX CTEKJOKPUCTAJNINYECKUX MaTEePUAJIOB
TIO3BOJIUJIO YCTAHOBUTH, UTO OHU BBIJEDP/KMBAIOT TEPMUUYECKYIO HATPY3KY
110 OIIpPeIeIEHHOMY PesKuMy B Teuernue 360 MuH.

YcraHoBIEeHO, UTO OOecreueHe BEHICOKUX TePMO- U OTHECTONKOCTU
(RE 360 (h)) aBasercs onpeaeasionum (aKTOPOM IPHU CO3JaHUM YITPOUHEH-
HBIX CTEKJIOKPUCTAJINUYECKUX MaTepPUaIoB, KOTOPHIE CIIOCOOHBI IIPOTUBO-
CTOATH 0e3 pa3pyIIeHuA Pe3KOoii CMeHe TEMIIEPATYP.

Kawyesgvle ca06a:; MarHuHaIiOMOCUINKATHRIE MaTepuaabl, ha3oBbIil
cocTaB, KOPAUEPUT, MYJJIUT, TeMIIepaTyPHbINA KOoa(PHUIHeHT JUHEeHHOTO
pacCIIupeHusi, OTHECTOHKOCTE.

Bubauoep.: 8 Ha3a.

Investigation of the thermal properties of mullite-cordierite ma-
terials / O. V. Savvova, O. I. Fesenko, V. D. Timofeev, Ya. V. Poviderna
(NTU “Kharkov Polytechnic Institute”, Kharkov, Ukraine). Scientific
research on refractories and technical ceramics : collection of scientific
papers, 2018, no. 118, pp. 111—118.

Based on the analysis of existing mullite-cordierite sitalls, the need to
create high-strength materials of this type for individual and local protec-
tion against high-speed loads has been determined. They should be charac-
terized by lower cost, due to low-temperature short-term heat treatment
using domestic raw materials. An important aspect of ensuring the effective
protective effect of an armor-element, in addition to its armor resistance
and survivability, is the ability to withstand the effects of open flame and
combustible mixtures, which is determined by the thermal properties of
the sitalls. The aim of this work is to study the thermal properties, namely
thermal expansion coefficient and fire resistance, high strength mullite-
cordierite glass-ceramics that they are developed by us earlier. The tempera-
ture coefficient of linear expansion was determined using a quartz vertical
dilatometer QVD-5A (ASTM C 372-94 (2007)), fire resistance according to
GOST 33000—2014.

According to X-ray diffraction and differential thermal analyzes, the
experimental samples were divided into two groups according to the forma-
tion mechanism of structure and phase composition of glass materials during
heat treatment. For each of the materials groups, the influence of the chemi-
cal and phase compositions on the thermal coefficient of linear expansion of
the original mullite-cordierite glass materials and glass-ceramic materials
(sitalls) thermally treated using two-stage heat treatment was determined.
The study of the fire resistance of the developed glass-ceramic materials
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made it possible to establish that they withstand the thermal load in a certain
mode for 360 minutes.

It has been established that providing high thermal- and fire resistance
(RE 360 (h)) is a determining factor in the production of hardened glass
crystalline materials that are able to resist to thermal destroying at sharp
temperature change.

Key words: magnesiumaluminumsilicate materials, phase composi-
tion, cordierite, mullite, temperature coefficient of linear expansion, fire
resistance.

Bibliogr.: 8 titles.

3aKO0HOMIpHOCTI (pa30yTBOPEHHS, CTPYKTypPa Ta BJIACTUBOCTI XiMiuHO
i TepmiuHoO cTilikux Kepamiuaux martepiaais / M. I. Pumenko, O. 10. ®emo-
penko, M. I0. Jliciotrkina, O. B. llleeuos, K. B. Binoryokina, H. M. Perema
(HTY «XapkiBcbKuil mosiTexHiunmii iHcCTUTYT», M. XapKiB, YKpaina). Ha-
YKo06i docnidicenHA 3 602HEeMPUBLé ma MmeXHiLHOL Kepamiku : 36. HAYK. np.
2018. N2 118.C.119—131.

Ha ocuoBi romnosuniii cucremu MgO—Al,03—TiOy—SiO, maaxom
CIIPAMOBAHOT'0O CUHTE3Y TiasiToBOI i MysriToBOI (pas orpuMano ximivyHo i Tep-
MiuHO CTifiKy KepaMiKy 3a Temneparypu Bumanay 1250 °C. Busueno BIIuUB
aJbTEPHATUBHOI CHPOBUHU IIPUPOJHOTO i TEXHOTEHHOTO ITOXOKEeHHS Ha eKC-
IJIyaTaliiiii BJIacTUBOCTI i (pa3oBUM CKJaJ MOPUCTOTO i ITiJHHOCIIEYEeHOTO
KepaMiuHHX MaTepiajiB. BcTtaHOBIIEHO IOMIIBHICTE BUKOPUCTAHHS ITipo@iTiT-
BMiCHUX BiZIX0/[IiB BUJ00OYBaHHSA KBaPIUTiB Ta BiAX0AiB (hepOTUTAHOBOTO BU-
POOHUIITBA AK (Pa30yTBOPIOIOUNX KOMIIOHEHTIB KepamiuHux mac. [locigxeHo
MeXaHi3M CTPYKTYPO- i (ha30yTBOPEHHA TiaJiTBMicHOI i MyaiT-TiasiTBMicHOI
Kepamik. Beramosieno, 1o crabisisamisa TiamxiTosoi gasu 3a TemmepaTypu
1200—1250 °C BimOyBaeThCs 32 yMOBU 30€PEKEHH A CIIiBBIAHOIIIEHHS OKCU/IiB
TiO,/Al;03 ~ 1,4 Ta HagBHOCTI 1,3 Mac. % Fe,03 ik Minepasisyrouoi cKIaK0BoOi,
110 MiCTUTHCA Yy CKJIal BigxoaiB. [loBefeHO MOKJINBICTh OTPUMAaHHSA TiasiT-
BMiCHUX KepaMiuyHMX MaTepiaJiiB 3a 3HMKeHOI TemnepaTypu sunaiy (1200 °C)
3a paxXyHOK YTBOPeHHA TianiToBoro TBepmoro posumny (Mg sAl; 4Ti; 505)
mpu 36epeskeHHi criBBigHomenHa okcuaiB MgO : TiO, = 0,18. PospobiieHo
TeXHOJIOTIUHI NPUHIINIIN OTPUMAHHA XiMiuHO i TepMiYHO CTiIKOI KepaMiku
SAK 31 IITiJIbHOCIIEUEHOI0, TAK i 3 IOPYBAaTO CTPYKTYPOI0, 3arajibHa IIOPUCTICTH
AKUX Bigmosiguo cranosuTh 0,41 Ta 60 % . BusHaueHO IPOHUKHY 3JaTHICTH
IIOPyBaTUX KepaMiuHUX MaTepiayiB MyJiT-riasmiToBOro ckiaany (koedimieHT
IPOHUKHOCTI Bogoo P=5,39-10" cm2/c Ta mapaMeTpu COpOLifiHMX IIpO-
necis — mBuUAKicTb Audysii ionis Cr,02 tTa MnO, ckaanae 6,38-10° Ta
1,06-107° cm2/c Bigmosizuo). Ile CBIZUUTE IPO MOKJIMBICTL BUKOPUCTAHHS
Po3pobsIeHOI HOPHUCTOI KepaMiKu IIPY BUTOTOBJIEHH] (GiJIbTPIB AJIsA OUUIIIeHHA
CTiYHMUX BOJ MPOMMUCJIOBUX IiAIPUEMCTB. KOMIJIEKCHUMU AOCJIiMKEeHHAMU
$a30BOTr0 CKJIAAY, CTPYKTYPH Ta BJIACTUBOCTEI PO3POOJEHUX KepaMiuHUX
MaTepiaJiB miATBEPIYKEHO MePCIeKTUBHICTD IX BUKOPUCTAHHSA /IS BUTOTOB-
JIEHHS JeTajieil o0IagHaHHs, [0 IPAII0E B arPEeCUBHUX CePeIOBUINAX.
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Kawuvosi crosa: ximiuna i Tepmiuna cTifikicTh, cTpyKTypa i hasosuit
CKJIaJ, MYJIT, TiaJiT, TEXHOTeHHA CUPOBUHA, EHEPro- i pecypco30epeskeHHA.
Bioniozp.: 16 nHass.

3axkoHoMepHOCTU (ha3000pa30BaHUA, CTPYKTYyPa U CBOMCTBA XMMUYe-
CKHU M TePMUYECKH CTOMKHNX KepaMuuecKkux matepuaaos / M. . Pumenko,
E. I0. ®enopenko, M. 0. JIuciorkuna, A. B. lllesuos, K. B. Besoryoxkuna,
H. M. Perega (HTY «XapbKOBCKHUII IOJIUTEXHUIECKUI HHCTUTYT», I'. Xaphb-
KOB, YkpanHa). Hayunvie uccnedo6anus no ozneynopam u mexnuieckoi
Kepamuke : c6. nayw. mp. 2018. Ne 118. C. 119—131.

Ha ocuoBe komnosunuii cucremsl MgO—Al,03—TiO,—SiO, myTem Ha-
IPaBJIEHHOTO CUHTE3a TUAJIUTOBOM U MYJIJINTOBOM (Das mojiyyeHa XiMIUYeCK
U TePMUYECKU CTOMKAaA KepaMuKa npu reMmieparype odsxura 1250 °C. Msyuero
BJIUSTHUE JIbTE€PHATUBHOIO CHIPHS IIPUPOJHOTO ¥ TEXHOTEHHOT'O IIPOUCX 0K Ie-
HUS HA 9KCILIyaTallMOHHbIE CBOMCTBA U (DABOBBIN COCTAB ITOPUCTOTO U ILJIOT-
HOCII€UEHHOT0 KepaMUYeCKUX MaTepUaJoB. Y CTAaHOBJIEHA 11€J1eCO00Pa3HOCTD
WCIIOJIb30BAHUSA TUPODUIUTCOAEPIKAIIUX OTXOJ0B JOOBIUN KBAPIIUTOB U OT-
X0I0oB (hePPOTUTAHOBOTO IIPOU3BOCTBA KaK (ha3000pasyoInx KOMIIOHEHTOB
KepaMuyecKux Macc. McciiefoBaH MeXaHU3M CTPYKTYPO- U ha3000pa3oBaHUs
THAJIUTCOLEPIKAIIEN U MYJINT-TUAJUTCOAEPIKAIIell KepaMuK. Y CTaHOBJIE-
HO, YTO CTAOMIM3aIUsa THAJTUTOBOM (padbl pu Temmnepatrype 1200—1250 °C
MIPOUCXOIUT IPU COXPAHEHUH COOTHOIIeHUA OKcumoB Ti05/Al,05 ~ 1,4 1 Ha-
auunn 1,3 mac. % FeyO3 Kak MUHEpaIu3yoOIeil COCTaBIAIONIEH, BXOAAIIEH
B COCTaB OTXO/0B. [JoKazaHa BO3MOKHOCTH IIOJYUEHUI THATUTCOAEPIKAIITNX
KepaMUUecKUX MaTepPUAJIOB IIPU IOHMKEeHHO TeMmepaType o6sxura (1200 °C)
3a cueT 00pa3soBaHMA THAIUTOBOIO TBepAoro pactsopa (Mg sAl; 4Ti; 505)
IpU COXPaHeHuU cooTHoIeHua okcumos MgO : TiO, = 0,18. PaspaboTaubl
TeXHOJIOTUYECKUe TPUHITUIIBI TOJTYUEeHNS XUMUAUECKY 1 TEPMUYECKH CTOMKOI
KepaMUKH! KaK C IJOTHOCIEUEHHO, TaK U ¢ IOPUCTON CTPYKTYPOii, obIas
TMOPHUCTOCTH KOTOPBIX cooTBeTcTBeHHO cocTaBisieT 0,41 u 60 % . Onpenenena
MIPOHUIIAEMOCTh IIOPUCTHIX KePaMUUEeCKUX MaTePUAI0B MYJLIUT-TUATUTOBOTO
cocraBa (K0s(p(PUIHEHT IPOHUIIaeMOCTH Bofoit P=5,39-107° cm? /c), a TaKkiKe
HmapaMeTphl COPOIMOHHBIX TIPOIeccoB (cKopocTh Auddysuu nonos Cr,0
u MnO, cocrasiser 6,38-10° u 1,06-107° cM2/c COOTBETCTBEHHO). ITO
CBU/IETEIBCTBYET O BOBMOYKHOCTH MCIIOJIH30BaHUA PasdpaboTaHHOI ITOPUCTOI
KepaMUKU MPU UBTOTOBJICHUU (PUIBTPOB AJS OUNCTKU CTOUYHBIX BOJ IIPO-
MBIIIJIEHHBIX MpeAnpuATuii. KoMIIeKCHBIMU HCCIefoBaHUAMU (DA30BOTO
coCTaBa, CTPYKTYPHI U CBOMCTB PaspaboTaHHBIX KePAMUUYECKUX MATEPUAIOB
MMOATBEPIKeHA MePCIeKTUBHOCTD UX MCII0Jb30BAHUS [JIS U3TOTOBJICHUS Jie-
Tajieil 060pyaoBaHUs, paboTAIOIIEro B arpeCCUBHBIX Cpelax.

Kawuesvle ca08a: XUMUUeCKasi 1 TePMHUUYECKAsd CTONKOCTb, CTPYKTypa
¥ (pasoBBIi COCTaB, MYJIJIIUT, TUAJIUT, TEXHOTEHHOE ChIPhe, DHEPro- U pecyp-
cocbepeskeHue.

Buob.auoep.: 16 nass.

Regularities of phase formation, structure and properties of che-
mically and thermally resistant ceramic materials / M. I. Ryschenko,
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0. Yu. Fedorenko, M. Yu. Lisytkina, O. V. Shevtsov, K. V. Bilohubkina,
N. M. Reheda (NTU “Kharkov Polytechnic Institute”, Kharkov, Ukraine).
Scientific research on refractories and technical ceramics : collection of
scientific papers, 2018, no. 118, pp. 119—131.

Based on the compositions of MgO—Al,03—TiO,—Si0, system, the
chemically and thermally resistant ceramic was obtained at a firing tem-
perature of 1250 °C by the directed synthesis of tialite and mullite phases.
The influence of alternative raw materials of natural and technogenic origin
on the operational properties and phase composition of porous and densely-
sintered ceramic materials was studied. The using expediency of pyrophyllite
containing waste of quartzite mining and ferrotitanium production wastes as
the phase forming components of ceramic masses is established. The mecha-
nism of structure- and phase formation of tialite and mullite-tialite ceramics
was investigated. It was established that, stabilization of the tialite phase
at a temperature of 1200—1250°C occurs while maintaining the ratio of
Ti0,/Al,030xides ~ 1.4 and the presence of 1.3 wt. % Fe,0s3, as the mineral-
izing component included in the waste. The possibility of obtaining tialite
containing ceramic materials at a lower firing temperature (1200 °C) due to
the formation of a tialite solid solution (Mg 3Al; 4Ti; 505) while maintaining
the ratio of MgO : TiO, oxides = 0.18 was proved. Technological principles
of the production of chemically and thermally resistant ceramics both with
the densely-sintered and with the porous structure, the total porosity of
which is respectively 0.41 and 60 % , have been developed. The permeability
of porous ceramic materials of mullite-tialite composition was determined
(water permeability coefficient P=5.39-10" cm?2/s), as well as parameters
of sorption processes (diffusion rate of Cr,02" and MnO, ions is 6.38-107°
and 1.06-107° cm?2/srespectively). This indicates the possibility of using the
developed porous ceramics for the manufacture of industrial wastewater
filters. Complex studies of the phase composition, structure and properties
of the developed ceramic materials confirmed the promise of their use for the
manufacture of parts of equipment operating in corrosive environments.

Key words: chemical and thermal resistance, structure and phase com-
position, mullite, tialite, technogenic raw materials, energy and resource
saving.

Bibliogr.: 16 titles.

Hocaim:xeHHs 3 BUIBJICHHA MOJKJIUBOCTI BUKOPUCTAHHS BiIXOdiB Byr-
Je30arayeHHd K eHePreTUYHOI CHPOBMHM B KepaMiYHMX TeXHOJOTifAX /
M. I. Pumenko, JI. I1. lllykiua, . M. Ilirak, C. JI. Jliresis, E. I. 'ymipos (HTY
«XapkiBcbKuii mosiTexHiuHMii iHCTUTYT», M. XapkiB, Ykpaina). Haykosi
docnidicenns 3 602HemMPUGL6 ma mexHiwHOL Kepamiku : 36. Hayk. np. 2018.
Ne 118. C. 132—141.

VY crarTi HaBemeHO pe3yJbTATU JOCIiIKeHHS BHCOKOBYIJIEIIEBUX Bif-
XOHiB ByrJiedbaraueHHs, AKi mependavuaeTbCsa BUKOPUCTOBYBATHU B TEXHOJIOTI1
rpy6oi OyzmiBeIbHOI KepaMiKy AJIs 3aMiHM TeXHOJOTiYHOTO IaJimBa Ha eTarri
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isoTepmiuHOi BuTpUMKY Ipu Bunasi HaniBdabpukaris. BuBueno minepasb-
HUH CKJIAJL BiAXOMiB, CKJIA iX OpraHiuHoOl YyacTUHU, TePMiUHi i TeXHOJIOTiUuH]
BiactuBocti. HaBemeHO IOPiBHANBHY XapaKTEPUCTUKY BIACTUBOCTEI Kepa-
MIiYHMX MaTepiaJiB, OTPUMAaHNX Ha OCHOBI HTUXT 3 BUKOPUCTAHHAM INIMHHICTOL
CUPOBUHU i ByIJIeBiIXO/iB y PiBHUX KinbKOCTAX. MaTepianu oTpuMaHo B Jja-
00paTOPHUX YMOBAX 324 3BUYANHOTO PEXKUMY TEPMOOOPOOKY 3a TEMIIepaTypu
950 °C i 3a cmermiaabHOTO PEKUMY, AKUN MOJEJIIOE CAMOBUIAJ 3a PAXYHOK
Telljia peaKIifi OKUCJIeHHA IoploYol yacTuHU ByriaeBinxoni. IlokasaHo mo-
IMiJIbHiCTh BUKOPUCTAHHS CIIEIiaJbHUX OKUCHUKIB y BUTIAAI KoMOiHAIIIT
HITPATHUX COJIEH aMOHIiIO i KaJIbIlit0, PYHKIiA AKUX IOJISATAE Y CTBOPEHHI
OKUCJIIOBAJILHOT'O CEPEeIOBUINA B 06’ €Mi BUTIAIIOBAHOTO MaTEPiaTy 3a PAXYHOK
YTBOPEHHSA IIPU TEPMIYHOMY PO3KJIaZi cosieit areHTiB-OKUCHUKIB Oy, NOy i NO.
Bceranosieno, 1m0 MmexaHiuHa MIiIlHICTh KepaMiuHuX 3paskiB jurre Ha 15 %
MEeHINIa 3a MIiIHICTh 3pas3KiB 3BMYAHOrO BUMANY i cTaHOBUTH 8,5 H/Mm?2
nast macu 3 22 % ByraeBigxonis. Ha migcrasi mpoBeseHUX AOCTiAKeHb BCTa-
HOBJIEHO IIPUHIIUIIOBY MOJKJIUBICTH 3aCTOCYBAHHS CIEIiaJbHOTO PEXKUMY
Bumaay 6e3 B)KMBaHHA €HEPTrOHOCiA Ha cTafil BUTPUMKHU AJIs TAJINBOBMICHUX
MaTepiajiB 3 BUKOPUCTAHHAM BYTJIEBiIXO/iB K eHEePreTUYHOI CUDOBUHU.

Kawuosi crosa: eHepreTuyHa CUPOBUHA, Bigxoau ByriaesbaraueHHsd,
OyIiBesbHA KepaMiKka, BUIIAJ, eHepro30epesKeHHsd.

Bioaioep.: 10 nHa3ss.

HccnemoBaHus 10 YCTAHOBJIEHNIO BO3MOKHOCTH NCIOJB30BAHMUS OTXO0-
OB yIIe000TaleHUud B Ka4eCTBe 9HePreTHUYeCKOr0 ChIPhA B KepaMUYeCKUX
texnogoruax / M. U. Permenko, JI. I1. lllykuna, . H. Ilurak, C. JI. JIure3usx,
9. . T'ymupos (HTY «XapbKoBCKHii HOJANTEXHUUYECKH HHCTUTYT», . XapPh-
KOB, Ykpauna). Hayunusie uccnedoéanus no ozneynopam u mexHuieckoi
Kepamuke : c6. nay4. mp. 2018. Ne 118. C. 132—141.

B cTaThe IpuBeeHBI PE3YJIbTATHI UCCIEeI0BAHUSA BHICOKOYTIEPOIUCTHIX
OTXO/I0B yTJIeo0oraIeHns, KOTOpble IPeAIIoaaraeTcs UCIoJIb30BaTh B TeX-
HOJIOTHU TPY06Oi CTPOUTEIbHOM KePaMUKU AJIs 3aMEeHbl TeXHOJOTHUUECKOTO
TOILIMBA Ha ATalle U30TePMUUECKON BRIIEPIKK Y IIPU 00KHUTe Mo1y(haOpPUKaTOB.
WsyuyeHbl MUHEPATBHBIH COCTAB OTXO/I0B, COCTAB UX OPTraHNUYECKOU YacTu, Tep-
MUUYecKIe U TeXHOJIOTuYecK e cBoiicTBa. [IpuBeeHa cpaBHUTeIbHAS XapaKTe-
PHUCTHKA CBOMCTB KepaMUYeCKUX MaTePUAJIOB, ITOJYUEHHBIX HA OCHOBE IITUXT
C MCITOJIb30BAHUEM INIMHUCTOT'O CHIPhS U YTJIEOTXOJ0B B PA3HBIX KOJIUYECTBAX.
MaTrepuaJibl mOJIyYeHbl B Ja00PATOPHBIX YCIOBUSAX 110 OOBIYHOMY PEKUMY TeP-
MoobOpaboTKu npu Temieparype 950 °C u crenuaJbHOMY PEKUMY, KOTOPBII
MOJIeJINPYET CAMOOOKUT 3a CUeT TeIlJIa PeaKIlnil OKUCJIeHUs TOPIoUYell YacTu
yriaeorxonoB. ITokasaHa 1e/1ecoo00pasHOCTb MCIIOJIb30BAHUS CIEIUATbHBIX
OKHCJINTEJIel B BUie KOMOMHAIIMY HUTPATHBIX COJIEl aMMOHUA U KaJbIUI,
(DYHKIIUS KOTOPBIX 3aKJI0YAETCS B CO3MaHUM OKUCIUTEIBHOM Cpebl B 00'beMe
006KMTraeMoro MaTepuasa 3a Cu4eT 00pa3oBaHUsA IPU TEPMUUECKOM Pa3JIOKEeHIN
coJieii areHToB-okucauresieir Oy, NOy u N,O. YcraHoBIeHO, 4TO MeXaHUYe-
CKasl IPOYHOCTh KepaMUuecKux o0pasios juurb Ha 15 % meHbIre 06pasioB
00BIUHOTO 06skHUra 1 cocTasageT 8,5 H/mm?2 gia maccesl ¢ 22 % yriaeoTxofoB.
Ha ocHOBaHUUM MPOBEJEHHBIX MCCJIENOBAHUN ITOKAa3aHa MPUHIIUINAIbHAL
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BO3MOKHOCTD HCIIOJIb30BAHUA CIIEI[UAIbHOIO PerKIMa o0rKura 6e3 ymorpe-
0JIeHUA 9HEPTOHOCUTENIS Ha CTAAUU BBIJEDPIKKU [JJIA TOILIIMBOCOLEPIKAIIIUX
MaTepuaioB C MCIOJIb30BAHUEM YIJIEOTXOJOB B KaueCTBEe SHEPTeTUUYECKOT0
CBIPbA.

Katouesvie cai06a: sHEPTeTUUYECKOE ChIPbE, OTXO/bI yIrae0oraiieHns,
CTPOUTENbHAA KepaMUKa, 00'KUT, 9HepTrocOepesKeHue.

Bubauoep.: 10 Hass.

Studies to establish the possibility of using coal-enrichment waste
as an energy raw material in ceramic technologies / M. I. Ryschenko,
L. P. Shchukina, Ya. N. Pitak, S. L. Lihezin, E. I. Humirov (NTU “Kharkov
Polytechnic Institute”, Kharkov, Ukraine). Scientific research on refracto-
ries and technical ceramics : collection of scientific papers, 2018, no. 118,
pp. 132—141.

The article presents the results of a study of high-carbon coal-enrichment
wastes that to be used in the technology of building ceramics to replace
technological fuel at the stage of isothermal excerpt during the firing of
semi-finished products. The mineral composition of the waste, the compo-
sition of its organic part, thermal and technological properties have been
studied. The comparative characteristics of the properties of ceramic ma-
terials obtained on the basis of mixtures with the use of clay raw materials
and coal waste in different quantities are given. In laboratory conditions,
materials were obtained that were heat treated at a temperature of 950 °C
under the usual regime and a special regime that simulates self-baking due
to the heat of oxidation reactions of the combustible part of the coal waste.
The expediency of using special oxidizing agents in the form of a combina-
tion of ammonium and calcium nitrate salts, whose function is to create an
oxidizing medium in the fired material volume due to the formation of O,,
NOy and N,O oxidizing agents during thermal decomposition, is shown. It
is established that the mechanical strength of ceramic samples is only 15 %
less than for conventional firing samples and is 8.5 N/mm? for mass with
22 % of coal waste. Based on the conducted studies, it is shown that it is pos-
sible in principle to use a special firing regime without consuming an energy
carrier at the stage of excerpt for fuel-containing materials using coal waste
as energy raw materials.

Key words: energy raw materials, waste of coal-mining, building ceram-
ics, firing, energy saving.

Bibliogr.: 10 titles.

Pospooka AT «YxpH/IIB imeni A. C. Bepe:xHOro» TexXHiYHUX yMOB
Ta 3miH 10 TY Ha BorHerpuBu y 2017 poui / B. B. Maprunenko, JI. B. Beasiesa,
I. 0. Koctupko, T. ®@. I[Taxomoa (AT «YxpH/IIB imeni A. C. Bepe:xuoro»,
M. Xapkis, Ykpaina). Hayxoei 0ocnidiennsa 3 602Hempue6ié ma mexniinoi
Kepamiru : 36. Hayk.np. 2018. No 118. C. 142—155.
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V¥ crarTi HaBemeHo iHGopMario npo pospobieni y 2017 pomi B incTH-
TyTi TexHiuHi ymoBu (TVY) i smiru no girounx TV Ha BormeTpusBu. ¥ 2017 p.
po3pobJieHO, Y3TOMMKEHO 3 MiAIPUEMCTBAMY 3TiJHO 3 BUMOTaMU AePyKaBHOL
cuCTeMHU CTaHAapTusallii Ta sarBepmkeno: 12 smin go TV Ha cepiiiny Borue-
TPUBKY IPOAYKILiIO, KA BUTOTOBJIAETHCA BOTHETPUBKUMU i IIIPUEMCTBAMU
Vxkpainu, y TOMy 4uCJIi mepeBipeHo Ta y3roasxeHo 1 3MiHy Ha cepiiiHy BorHe-
TPUBKY IPOAYKILito, po3pobieny [IpAT «KII3»; 10 HOBuX TexHiUHUX yMOB Ta 4
3Minmu no unHHUX TV HaA HocJigHI mapTii BOTHETPUBIB, AKi BUTOTOBISAIOTHCA
AT «YxpH/IB imeni A. C. BepesxHOro».

3MiHM [0 TeXHIYHUX YMOB i HOBi TexXHiuHi yMOBU pO3po0JeHO BiAmo-
BiTHO M0 BUMOT cy4acHOI cucteMmu craugaptusaiiii Ykpaiau (COY K3IIC
74.9-02568182-003:2016, ICTY 1.5:2015, COY MIIII 01.120-090:2005),
TIOTO/PKEHO 3 MiATPUEMCTBAMU — BUPOOHUKAMU I CIIOKMBAYAMU IPOIYK-
ii, mepeBipeHO Ha BiATIOBiMHICTh AiI0OUMM 3aKOHOJAaBUNM aKTaM, TEXHIUHUM
perJaMeHTaM Ta HOpPMATUBHUM JAOKYMEHTaM i BHeceHO f0 6asu gauux «Tex-
HiyHi ymoBu YKpainu» — [III «XapKiBcTaHZapPTMETPOJIOTiSA» , 3aTBEPYKEHO
rexuiuaum KomiTerom TK 7 « Boruerpusu».

IHCTUTYTOM IJIaHYETHCA MPOLOBMKUTHU POOOTH 3 PO3POOKM TEXHIUHUX
YMOB Ha BOTHETPUBKY IPOAYKILi}0, BUBUEHHA I aHAJi3y CBiTOBOIO piBHA
cTaHgapTU3allii B rajsysi BOTHETPUBIiB.

Kao4o86i cio8a: BOTHETPUBY, TEXHIUHI YMOBU, 3MiHH 0 TEXHIUHUX YMOB,
cepiliHa BOTHETPUBKA IIPOAYKILifA, JOCIiJHA IAPTis BOTHETPUBIB.

Bioaiozp.: 9 Hase.

Paspa6orra AO «YkpHHUHNO umenu A. C. Bepe:xHOTo» TeXHUYECKUX
ycaoBuii u usmenenuii kK TY Ha oraeymopsi B 2017 roxy / B. B. MapTeineH-
Ko, JI. B. Beasera, U. 10. Kocteipko, T. ®@. ITaxomoBa (AO «YxkpHHUHNO
umenu A. C. Bepexnoro», r. XapskoB, Ykpaunna). Hayunsie uccnedosanusn
no ozHeynopam u mexnHuieckou kepamuke : c6. nayw. mp. 2018. Ne 118.
C. 142—155.

B crarbe npuBenena naHpopmaiusa o paspaboranusix B 2017 rogy B nH-
cTuTyTe TexHUUYecKux ycioBuax (TV) u usmeHeHuax K geircTByromum TY
Ha orueymnopsl. B 2017 roay paspaboTaHbl, COIJIaCOBAHBI C MPEAIPUATUIMU
B COOTBETCTBUU C TPEOOBAHUSI MU rOCYAaPCTBEHHOM CUCTEMbI CTaHIaPTU3AI[U U
u yTBep:kAeHbl: 12 uamenenuii Kk TY Ha cepuiiHyI0 OTHEYIIOPHYIO IIPOAYKITUIO,
M3TOTOBJISIEMYIO OTHEYITOPHBIMY MPEAIPUATUAME ¥ KPAUHbI, B TOM UKCJIE IIPO-
BEPEHO U COTJIaCOBaHO 1 m3aMeHeHNe Ha CePUIHYI0 OTHEYITOPHYIO TPOAYKITHIO,
paspaboranroe HAO «KI13»; 10 HOBBIX TEXHUUECKUX YCJIOBUN U 4 N3BMEHEeHU S
K gericTBytomiuM TY Ha ONBITHBIE IAPTUU OTHEYIIOPOB, U3roToBIAeMbIX AO
«YrpHUNO umenu A. C. BepesxHoro».

VsMeHeHNsT K TeXHUUECKUM YCJIOBUSAM U HOBBIE TeXHUUYECKUE YCJIO-
BUs pas3paboTaHbI B COOTBETCTBUU C TPEOOBAHUAMU COBPEMEHHOU CHCTEMBbI
craggaprusanuu ¥Ykpauasl (COY K3IIC 74.9-02568182-003:2016, [ICTY
1.5:2015, COY MIIIT 01.120-090:2005), corsiacoBaHbl ¢ IPENIPUATUAMU —
IIPOU3BOAUTENAMI U MOTPEOUTEAMU IPOAYKIINN, IIPOBEPEHBI HA COOTBET-
CTBUE [eMICTBYIOIINM 3aKOHOAATEJIbHBIM aKTaM, TEXHUYECKUM perjaMeHTaM
¥ HOPMATUBHBIM JOKYMEHTaM U BHECEHBI B 0as3y JaHHBIX «TexHUuecKue
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ycanoBusa Yrpaunbl» — I'Il «XapbKOBCTaHJAPTMETPOJOTUA» , YTBEPIKIEHBL
TexHrYecKuM KoMutetroM TK 7 «Orueymnopsr».

HMHCTUTYTOM IJIaHUPYETCS TPOAOIMKUTE PAOOTHI IT0 pa3paboTKe TeXHUYe-
CKUX YCJIOBUI HA OTHEYIIOPHYIO IPOAYKIINIO, N3YIEHUIO U aHAIN3Y MUPOBOTO
YPOBHSA CTAaHJAPTU3AINY B 00JIACTU OTHEYIIOPOB.

Kantouesvie ci06a: OTHEYTIOPHI, TEXHUYECKYE YCIOBUSA, U3BMEHEHUA K TeX-
HUYECKUM YCJIOBUAM, CEPUIHAA OTHEYIIOPHAA IPOAYKIUA, ONIBITHAA IaPTUA
OTHEYIIOPOB.

Bubauoep.: 9 Hasa.

Development of the technical specifications and changes to the TSs
for refractories by JSC “The Ukrainian research institute of refractories
named after A. S. Berezhnoy” in 2017 / V. V. Martynenko, L. V. Belyaeva,
I. Yu. Kostyrko, T. F. Pahomova (JSC “URIR named after A. S. Berezhnoy”,
Kharkov, Ukraine). Scientific research on refractories and technical ceram-
ics : collection of scientific papers, 2018, no. 118, pp. 142—155.

This article includes information about development of the technical
specifications (T'S) and changes to the TSs for refractories by institute in
2017.In 2017 in accordance to the requirements of the state standardization
system 12 change to T'Ss for serial refractory products, produced by Ukrain-
ian enterprises, including verification and approval 1 change to TS for serial
refractory products developed PrJSC “KDZ”, 10 TSs and 4 change to T'Ss for
pilot batches of refractories manufactured by JSC “The URIR named after
A. S. Berezhnoy” have been developed and endorsed by enterprises.

Changes to technical conditions and new technical conditions developed
in accordance to the requirements of modern system to standardizations of
the Ukraine (SOU KZPS 74.9-02568182-003:2016, DSTU 1.5:2015, SOU
MPP 01.120-090:2005), have been endorsed by manufacturers and enterprise
consumers, tested for compliance with current legislation, technical regula-
tions and regulatory documents and entered into the database “Technical
conditions of Ukraine” — SE “Kharkivstandartmetrology”, and approved
by the technical committee TC 7 “Refractories”.

Institute plans to continue work on the development of TS and changes
to the TSs for refractory products, study and analysis of the global level of
standardization in the field refractories.

Key words: refractories, technical specifications, changes to the TSs,
serial refractory products, pilot batches of refractories.
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