O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuM 06ikoBHi HOMep: 0216U007284
Jep>kaBHuUM peecrpaniiinuii Homep: 0115U001504

Bigkpura

Iara peecrpamnii: 17-06-2016

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hasga eramy: YI0CKOHaJIEHHS T€XHOJIOTii BUTOTOBJIEHHS MAacH i3 CcTabiniz0BaHOTO IiOKCUAY LMPKOHIIO i BUITyCK JOCIIiAHUX

NapTiil NOPOUIKIB /1JIsl TJIa3MOBOTO HAaNUJIEHHS1, HAOMBHUX Mac i mepTeriB i3 ZrO2 Ta nepuKIa30XpoMiTOBUX IIOPOLIKIB.
IToyaTok etamy: 01-2015
3akiHueHHs etamy: 12-2015

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

Hassa oprasnisanii: [TAT "YkpaiHChKHMI HAYyKOBO-JOCTITHUH iHCTUTYT BorHeTpuUBiB iMeHi A.C. BepesxHoro"

Kog, €IPIIOY /IIIH: 00190503

IlizmopsaKoBaHicTk: [lep>kaBHe areHTCTBO YKPaiHY 3 YIIpaBJliHHS Jep>KaBHUMU KOPIIOPAaTMBHUMU IPaBaMU Ta MAaltHOM
Appeca: 61024, Ykpaina, XapkiB, ByJ. ['ynaHoBa, 18

Tenedon: (057)7003440

Tenedon: (057)7142945

E-mail: ukrniio@kharkov.ukrtel.net

3. Bnacuuk peayabtatiB HIJIKP (mpoaykiiii)

Hassa opraHsi3sanii: AKilioHepHe TOBapuCTBO"YKpaiHChKUI HAyKOBO-IOCTiJHUI iHCTUTYT BOrHETpuUBiB iMeHi A. C. BepexxHoro"
Kog, €IPIIOY /IIIH: 00190503

Appeca: Bys1. ['ynaHoBa, 6yz. 18, M. XapkiB, XapKiBCbKHI p-H., XapKiBcbka 06:1., 61024, Ykpaina

MignopsaxoBanicTs: PoHT Nep;KaBHOTO MaliHa YKpaiHu

Tenedon: 0577003440

E-mail: ukrniio@kharkov.ukrtel.net

4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHA

IlizcraBa o1 MpoBeAeHHs POOIT: 52 - OTOBIp 3 BiTYM3HIHOIO OpraHisalieio (opranamu Micuesoi pagu, GoHAOM, acoljaliero,
KOHILIEPHOM TO1IIO)

KIIKBK:

Hanpsm ¢inancyBaHHs: 2.2 - IPUKJIALHI JOCTIIPKEHHS i po3po6Ku

J>kepena piHaHCYBaHHS



Ikepesio dinancyBaHHs: 7704 - BlacHi KOWITH, KOIITH IiAPHUEMCTB, YCTAaHOB, OpraHisaniil, pisnyHoi 0cob6M Ha BUKOHAHHS

iHiLiaTUBHUX pOGIT

dakTuunmii o6csr pinaHcyBaHHs 3a 3BiTHMHE eTan: 10.25 TUC. IpH.

JIkepesio diHaHCYBaHHS: 7722 - KOUITY HiIPHUEMCTB, YCTAHOB, OpraHi3auiil YKpaiHu

dakTuunmii o6csar pinaHcyBaHHs 3a 3BiTHMHE eTan: 5768.03 TuC. IpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

YIOCKOHa/IeHHS! TeXHOJIOTiI BUTOTOBJIEHHSI MAaCH i3 CTabili30BaHOTrO IiOKCHULY LMPKOHIIO i BUNYCK NOCHIIHUX MapTiil NOPOILIKiB

IL7151 TIJIa3MOBOTO HaNIMJIEHHS, HAOMBHUX Mac i MepTesiB i3 ZrO2 Ta NepuKkIa30XpOMITOBUX TOPOLIKIB.

Ha3zBa po6oTH (aHTIJI)

Production technology reprocessing of mix from stabilized zirconia and pilot batches of powders for plasmic coating, ramming
mixes and mortars from ZrO2 and periclase chromate powders out put.

Pedepar (ykp)

O6'exT foCTiKEeHHS - Maca 3 CTabisli30BaHOTO AIOKCUIY LMPKOHIiD. MeTa poboTH - NOPOOKa TEXHOJOTi BUTOTOBJIEHHS MacH 3
CTabiNi30BaHOrO JIiOKCHUIy LUMPKOHiI0. MeTogu HdOcCHimKeHHs - XiMiuHui, nerporpadiqyHuii, €IeKTPOHHOMIKPOCKOMIYHUIA,
peHTreHoda3oBuil. BUBYEHO BIIJIMB TeMIlepaTypu Tepmooopobku (150-2200 °C) Ha OCHOBHI MOKa3HMKHU BJIACTMBOCTEN 3pas3KiB i3
Jiokcuay LMpPKOHilo, cTabinizoBaHOro KoMb6iHOBaHOIO mo6aBkoid CaO i MgO, Ha ¢ocdatHiil 3B'g31i. BcTaHOBNAEHO, 1O NpU
HifBUIEHHI TeMIlepaTypu TepMoo6pobku o 1200-1400 °C BigkpuTa MOPUCTIiCTh 3paskiB 36inbmyeTses Big 12,8 no 15,7-16,3 % npu
3HAUEHHSIX YSBHOI ILIJIBHOCTI, fKi ckiagaioTh 4,62-4,64 r/cm3, e 0O6YMOBJIEHO MpolecoM Jecrabinmizanii ZrO2 mpu 1ux
Temrieparypax. [loganbiie nigBuieHHs Temneparypu no 1750 °C BHaclIigoK crikaHHs i moyaTKy Ipolecy INOBTOPHOI cTabinizanii
MIPU3BOJUTH [0 3MEHIIEHHS 3Ha4eHb BiJKPUTOI OPUCTOCTI 10 14,4 % npu 3HaYEHHSIX YSBHOI 1inbHOCTI 4,68 r/cM3. TligBuLIeHHS
temriepatypu 1o 2000-2200 °C mpu3BOAUTL 4O HE3HAYHOTO 306ibLIEHHS BifKpUTOI nopucTocTi - 16,9-19,0 % (ysiBHA LIilbHICTD
4,56-4,58 r/cm3), e 0OOYMOBJIEHO 3MEHLIEHHSIM KiJIbKOCTi 3aKPUTUX 1 KOAJECLEHIIi€l0 BiIKPUTUX IOpP. 3pa3Ku Yy BHBUYEHOMY
Jliarna3oHi TeMIepaTyp XapaKTepu3yIOTbCs BHCOKOIO MilIHICTIO, mo cTaHOBUTH 50-74 MIla, i HeBesnkum 3pocTtaHHsIM - (+0,2)-
(+0,9) %. BuBueHo mpouecu ¢$a3oyTBOPEHHS 3pa3kiB 3 IiOKcHAy LMPKOHIiIO, cTabinizoBaHoro kom6iHoBaHOW mob6aBkoio Cal i
MgO, Ha QocdarHhiil 3B'sa31i B mianazoHi temmepatyp 150-2200 °C. BcranoBjeHO, 10 Haubinbm moBHA B3aemogis P205 3
3aMIOBHIOBAYEM i TOHKOJMCIIEPCHOIO 3B'SI3KOI0 3PasKiB BifibyBaeThcsl B JiamasoHi Temneparyp 1200-1400 °C i mposBiseTscs B
3HayHiN gecrabinizanii Ky6iunoi ¢asu ZrO2, ane He NPU3BOAUTH [0 Pi3KOTO MafiHHS MIiIIHOCTI 3pa3kiB (MillHICTb ITPU CTUCHEHHI
3HIKYETHCS Bim 74 mo 60 MIla), sk pyu BUKOPHUCTaHHI cTabinisyiounx nob6aBok CaO a6o Y203 (18-24 MIla), mo yTBOPIOOTH i3
P205 xpucrasniuni ¢ocdary, SKi BUKIMKAOTh NaJiHHS MIIHOCTI 3pas3kiB. [ligBUIEHHS TEMIIEPATypU TEPMOOOPOOKHU 3pasKiB 1o
1750-2200 °C Buksnukae posnaf ¢pocdatiB i IpU3BOLUTH IO MOBTOPHOI cTabinizanii ZrO2, mo crnpuse MoCTyIoBOMY 3MillHEHHIO
3pa3KiB 3a PpaxyHOK CIIKaHHS Ta YyTBOpeHHsd, nouyuHarouu 3 2000 °C, minacTMHYACTOI CTPYKTYpH, $Ka LEMEHTyE 3€pHa
3aloBHIOBaya. BcTaHoBieHO, mo B Ipoueci (a3ooyTBOpeHHS B Hiama3oHi Temmeparyp 150-2200 °C MinHicTb 3paskiB 3
PO3pO6JIEHO] Mach € BHUCOKOIO, IO 3abe3nedyye KOHCTPYKUINHY MilHICTb (QYyTEPOBKU B CNY>KOi. BUKOHAaHO IOCHiIKEHHS BILIMBY
KOMO6iHOBaHOi ¢ocdaTHOi 3B's13KM 3 AUTiTpodocdaTy KaiblLiio i OpToHocPOpHOi KUCIOTH, B3ITUX y CHiBBigHOMEHH:X 1:3, 111 3:1,
Ha OCHOBHI IOKa3HMKM BJIACTUBOCTEHN 3pa3KiB i3 cTabini3oBaHOro OiOKCHAY LMPKOHiI. Po3po6eHO KOMOGiHOBaHY (docdaTHy
3B'SI3KY, IO CKJIaAaeTbcsl 3 aurigpodocdary Kanbiiio i opTodocdopHOi KUCIOTH Yy chiBBifHOMmeHHI 1:3, 3acTOCyBaHHS SKOi
3abesnevyye IOCSITHEHHS! O6JIM3bKUX 3HA4Y€Hb IOKA3HUKIB BIACTUBOCTEH IOPIBHSHO i3 3pa3kaMy Ha 3B'sA3Li 3 opTodocdOpHOi
kucaoty (T Bunany - 1580 °C): ysBHa miinbHicTh 4,56 i 4,59 r/cm3, BigkpuTa nopucticts 15,4 i 14,3 %, rpaHuls MilfHOCTI npu
ctucHeHHi 34 i 37 MIla BignosigHo. Lls 3B'13kKa PEKOMEHAYETHCS [JIs1 BUTOTOBJIEHHS BiOPOJIMTUX CKJIagHO(PACOHHUX BUPOOIB,
3aCTOCYBaHHS SIKOi JO3BOJIMTb MiABULIUTU TEPMiH eKcIulyartanii meraneBux ¢opm. B pesysnbTaTi BUKOHAHUX JOCJiIKEHb
yIIOCKOHAJIEHO TEXHOJIOTiI0 BUTOTOBJIEHHSI Macu 3 IiOKCHIY LMPKOHII0, cTabiNizoBaHOrO KOMOGIHOBaHOI 06aBKOW0. BUrotosyeHa
Ha JOCJIiZHOMY BUPOOHULTBI iIHCTUTYTY JOCigHa napTid mMacu nepenaHa TOB "Omckrexyriaepon"' st BUIIPOOYBaHHS B CIIYKOi i
BCTaHOBJIEHA B (yTEPOBKY KaMepH IOPiHHS peakTopa BUPOOHUIITBA TEXBYIJIELIO, SIKUI y TpaBHi 2015 BBeJeHUI B eKCIUIyaTalliio.
Ha cksaj, BUCOKOBOTHETPUBKOI MacH 3 IiOKCUAY LIMPKOHilo, cTabinizoBaHOro KoM6iHOBaHOi fo6aBkoo CaO i MgO, Ha ¢ocdaTHil
3B'sI31]i IOJIAaHO 3asIBKy Ha Ilepen0adyBaHMi BUHAaxij. BUrorosseHo pociigHi naprii: cymili MOpoOIIKiB 1151 HAOMBHOI Macu MapKu

CMIIH-93 i meprens mapku MIJ-93-1 3 nokasHMKaMU BJIACTUBOCTEH, SIKi BifoBifaoTs BumoraM TY; NOPOUIKIB [1Jis1 11J1a3MOBOTO



HanuneHHs mapok I1HTIK-100, TTHIK-63, ITBITK-63-1, TILHITK-40 3 noka3HuKaMy BJIACTMBOCTEM, SIKi BifIOBifalTh BUMoram TV;
NEePUKIIa30XPOMITOBOrO MOPOIIKY ¢pakyii < 1 MM 3 IOKa3HMKaMM BJIACTMBOCTEH, SKi BiANOBiZalThb BUMOraM croxusaua. Lo
BOTHETPUBKY IPOAYKIl0 IIOCTaBJIE€HO CIIOXKMBAayaM Ha BHYTPIlIHil i 30BHilIHINA pUHOK (ekcropT B P®). Po6oTy mponoBXuTH B

HaIIPpAMKY I104aJIbIIOTO BOOCKOHAJIEHHA TEXHOJIOTii BUTOTOBJIEHHS MaCH Ha OCHOBI CcTabisiz0BaHOTO ﬂiOKCI/I,Hy III/IpKOHiIO.
Pedepar (aHrI)

The object of the research is the stabilized zirconium dioxide mass. The objective of the work is refine of production technology
the stabilized zirconium dioxide masse. Research methods are chemical, petrographic, electron microscope, X-ray diffraction.
The influence of heat treatment temperature (150-2200 °C) on the main indicators properties of zirconium dioxide samples,
stabilized by combined additive of CaO and MgO, on phosphate binder, has been researched. It has been found, that with
increasing heat treatment temperature up to 1200-1400 °C open porosity of samples increased from 12.8 to 15.7-16.3 % at values
apparent density, constituting 4.62-4.64 g/cm3, due of process destabilization of ZrO2 at these temperatures. A further increase
temperature up to 1750 °C, due to the sintering process and the beginning of re-stabilization, reduces the values of the open
porosity to 14.4 % at values of apparent density 4.68 g/cm3. Increasing temperature to 2000-2200 °C results in insignificant
increase of open porosity - 16.9-19.0 % (apparent density 4.56-4.58 g/cm3), due to a decrease in the number of closed and
coalescence of open pores. The samples in investigated temperature range, characterized by high cold crushing strength - 50-74
MPa, and a slight growth (+0.2)-(+0,9) %. The processes of phase-formation zirconium dioxide samples, stabilized by combined
additive of CaO and MgO, on phosphate binder in the temperature range 150-2200 °C has been researched. It has been
determined, that the most complete interaction P205 with filler and fine binder of samples occurs in the temperature range
1200-1400 °C and is manifested in significant destabilization of the cubic phase of ZrO2, but does not lead to abrupt loss of
samples strength (cold crushing strength reduced from 74 to 60 MPa), as when using stabilizing additives of CaO or Y203 (cold
crushing strength 18-24 MPa), forming with P205 a crystalline phosphate, causing softening of samples. Increasing of heat
treatment temperature of samples up to 1750-2200 °C causes to dissolving of phosphates and leads to a re-stabilization of ZrO2,
which contributes to the gradual hardening of the samples by sintering and formation, from 2000 °C, the lamellar structure,
cementing filler grain. It has been determined, that at the phase-formation process in temperature range 150-2200 °C strength
of the samples, from the developed mass, is high, which provides the structural strength of the lining in the service. The
researches of influence of the combined phosphate binder from calcium dihydro-phosphate and phosphoric acid in the ratio of
1:3, 1:1 and 3:1, at the main indicators properties stabilized zirconium dioxide samples, have been carried out. Developed the
combined phosphate binder, consisting of calcium dihydro-phosphate and phosphoric acid in a ratio of 1:3, the use of which
achieves close values properties, compared with the samples of bonded phosphoric acid (heat treatment temperature - 1580 °C):
apparent density 4.56 and 4.59 g/cm3, open porosity 15.4 and 14.3 %, cold crushing strength 34 and 37 MPa respectively. This
binder is recommended for the manufacture of vibrocast intricate-shaped configuration products, the application of which will
improve the life-time of the metal molds. As a result of research, production technology the zirconium dioxide mass, stabilized
combined additive, has been improved. Pilot batch of the mass, manufactured at the pilot plant of the Institute, transmitted to
the Omsktechuglerod OOO for testing in service and installed in the lining of reactor's combustion chamber of carbon black
production, which in may 2015 was put into operation. On the composition of the highly-refractory zirconium dioxide mass,
combined additive of CaO and MgO, pending the alleged invention. Pilot batches have been made: mixture of powders to a
packed mass brand CMIIH-93, as well as mortar brand MII-93-1; powders for plasma spraying brands: ITLITK-100, TTIIIK-63,
[TBITK-63-1, I1ITK-40, with indicators properties, the relevant technical requirements of Ukraine; periclase powder fraction < 1
mm with indicators properties, the relevant requirements of the consumer. These refractory products have been supplied to
consumers in the domestic and foreign markets (exports to Russia). Work should continue in the direction of further
improvement of production technology stabilized zirconium dioxide mass.

Ingexkc YIK: 669.1, 666.767:666.762-492.2

Kopgu Temarnynux pyopuk HTI: 53.07.11
6. HaykoBo-TexHivyHa npoaykuis (HTII)

HTII 1
Ha3zBa npoaykuii (ykp): Maca i3 cra6inizoBaHoro giokcuny LUPKOHiIO.
Ha3zBa npoaykuii (anrJ): Mix from stabilized zirconia.

OuikyBaHi pe3yJIbTaTH: PO3POOKa HOBOT'O BUY ITPOAYKIIi



Tanyss 3acrocyBanus: 20.3

Onuc npozykuii (yKp): YAOCKOHaZIEHHS TEXHOJIOTi BUTOTOBJIEHHS MacH i3 CTabili30BaHOTO AiOKCHUIY LIMPKOHIIO.
ComianbHO-eKOHOMIYHa crpsimoBaHicTs HTII:

Crapgis 3aBepmenocti HTII: nocnigHa napris

Bruposagskenns HTII: BnposamxeHo

Crpoku BrpoBagskeHHs1: 2015 p.

Bupo6nuk npoaykuii: [TAT "YKPHJIB IMEHI A.C. BEPEJKHOI'O"

Cno>kuBavi mpoAyKuii: XiMiyHa rasysb IpoMUCIOBOCTi YKpaiHu Ta kpain CH/J

IlepcneKTHUBHI pHHKH: XiMiyHa ramy3b IpoMucaoBocTi kpaiH CH/L

IIpaBa iHTeseKTyas1bHOI BjacHOCTI: [T01aHO 3a51BKY Ha BUa4y OXOPOHHOTO JOKYMEHTY

®opmu Ta ymoBH nepepgadi npogykuii: [Ipopax nmponykiii

7. Bi6siorpagiyHuii onuc

3asBKa Ha nepepnbavyBaHuil BuHaxig N2 a 201600097 Bix 04.01.2016 p.

8. 3BiTHa JOKyMEeHTaIis

KinbKicTh CTOpPiHOK B 3BiTi: 29
Moga 3BiTy: Pociiicbka

KinpkicTs daiinis y 3BiTi: 1
9. 3aKJII0YHI BiOMOCTi

IlepeJiik 0ci6O-BHKOHABIIiB

[umkoBcbkun [1.0.

KepiBHHK opraHisamii:
Maptunenko Banepiit Biagyienosuy
KepiBHHKH po6OTH:

[Iynuk IpuHa 'epmaniBHa

KepiBHUK Bigainy peectpanii HayKoBoi gisgibHOCTi

YKpIHTEI i ;;:j‘."-ﬂ«a-.-:_ \

IOpyenko T.A.




