O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0222U003702

Jep>kaBHUH peecTpauiliHUI HOMeP: 0121U110123

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 25-05-2022

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3Ba eramy: Po3BuTOK Cy4aCHMX METO/IB OTPUMAHHS Ta BUTOTOBJICHHS JIA3€PHUX KePaMiyHIX MaTepiasiB Ta

ONTUYHUX KOMIIOHEHTIB OJ11 EKCTPEMAJIBHUX YMOB eKcnﬂyaTauii
IToyaTok eramy: 01.2021
3akiH4YeHHs eTamy: 12.2021

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0cooH (260 ITIB ¢izuyHOi 0c00H): [HCTUTYT MOHOKPUCTATIB

HaujonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 00210217

Micue3Haxoa>KeHHs: npocnekt Hayku, 6yz1. 60, M. Xapkis, XapkiBcbkuii p-H., XapkiBcbka 0611, 61072, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380573410314, 380573410229, 380573410210

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01061, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuuHHi 06car ¢piHaHCyBaHHS (THC. rpH.): 1301.895




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

P03BUTOK Cy4yaCHMX METO[IiB OTPMMAHHS Ta BUTOTOBJIEHHS JIA3€PHUX KEPAMIiYHMX MaTepiaiB Ta ONTUYHUAX

KOMIIOHEHTIB OJ11 EKCTPEMAJIBHUX YMOB eKcnnyaTaui'l'

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of modern methods of obtaining and manufacturing of laser ceramic materials and optical

components for extreme operating conditions.

Pedepar yKpaiHCBKOIO:

MerTo10 NpoeKTy 6yJI0 BCTAHOBJIEHHS [IPYHLMIIIB KePyBaHHS BJIACTUBOCTSIMU BUCOKOHAIIOBHEHUX cycreHsiit YAG i
oflepKaHHS KepaMiuHUX BUPOOiB CKIaAHOI reOMETPii 3 BUCOKUMU ONTUYHUMU I TEPMOMEXaHIYHUMU
BJIACTUBOCTSIMU. JJOCJIiZIPKEHO M0YaTKOBUI MOP()OJIoriyHmii Ta (a30BUil CTaH BUXIAHUX OKCUIHUX HAHOMOPOIIKIB
Al203 i Y203, 1110 BUKOPUCTOBYIOTHCSI [IpY IIPUTOTYBAaHHI CTEXIOMETPUYHUX CYMilllell METOLIOM
BHCOKOEHEPreTUYHOro roMeJty. JoCIiI>KeHO BILJIMB IPaHyJIOMETPUYHOrO CKJIaNly IOPOLIKOBUX CyMilleil Ha
ONTUYHY fAKiCTh Kepamiky YAG, CKOMIIAKTOBAaHOI METOZOM XOJIOAHOTO 130CTaTUYHOrO IIPECYBAHHA i CIIEYEHO] Y
BakyyMi. [IokazaHo, 0 ONTMMAJIILHOMY I'PAaHYJIOMETPUYHOMY CKJIaly IIOPOILIKOBOI CYyMillli BifiTIOBilae CKiiak, U0
MIiCTUTb CTiliKi BTOpuHHI arnomepatu 3 D90 Biz 5 1o 7 MKM. MeTO0M LIJIIKEPHOTO JIMTBA 3 HACTYITHUM BaKyyMHUM
crikaHHSIM BUTOTOBJIEHa HamniBcdepruyHa KepamivyHa 3arotiBka YAG niamerpom 50 MM i cepeiHbOIO TOBLIIMHOIO 1,5
MM. B gKOCTI mtikepy BUKOpHCTanach MOZEJIbHA CYCII€H3isl, BATOTOBJIEHA HA OCHOBI MOPOWKOBOi cymimi AlI203 i
Y203, mo 3a crexiomeTpiero Bianosinae gasi YAG, a 3a peosIoriYHMMU XapaKTePUCTUKAMU BiflITOBiNIa€e
BJIACTMBOCTSIM HBIOTOHIBCBHKOI piguHu. CepenHiit po3mip 3epHa YAG CTPYKTypy KepaMiuHOi 3aroTiBku ckiagae 5-15
MKM. BusIBJI€HO, 10 3aroTiBKa € HEOJHOPIIHOIO 32 (PA30BUM CKJIAZIOM i XapaKTepU3yeThCs IOOAUHOKUMU
BKoueHHAMHU Pasu YAIO3 (YAP, npu6ausno 5 mac.%, po3mipu 3epeH 15-20 Mkm). Lle oBs13aHO 3 THM, IO B
IIpolieci NJIiIKePHOTo JIMTBA MIPKYaCTMHKOBA PiliHa YaCTKOBO BUBOJUTH 3 BiJIJINTOTO MIapy Opi6HOAUCIIEPCHI

dpakuii AI203, mo nopyuye CTeXioMeTpilo KOMIIAKTHOI 3arOTiBKU.

Pedepar aHIJIiHCBKOIO:

The aim of the project was to establish the principles of control of the properties of highly-loaded YAG
suspensions and to obtain ceramic products of complex geometry with high optical and thermomechanical
properties. The initial morphological and phase state of the initial oxide nanopowders Al203 and Y203 used in the
preparation of stoichiometric mixtures by high-energy grinding were studied. The influence of granulometric
composition of powder mixtures on the optical quality of YAG ceramics compacted by cold isostatic pressing and
sintered in vacuum was studied. It is shown that the optimal particle size distribution of the powder mixture
corresponds to a composition containing stable secondary agglomerates with D90 from 5 to 7 um. A hemispherical
ceramic green body YAG with a diameter of 50 mm and an average thickness of 1.5 mm was produced by the slip
casting method followed by vacuum sintering. A model suspension based on a powder mixture of Al203 and Y203
was used as a slip, which corresponds to YAG stoichiometric composition and possesses the properties of the
Newtonian fluid in terms of rheological characteristics. The average grain size of the YAG phase of the ceramic
blank is 5-15 pm. It was found that the green body has heterogeneous phase composition and is characterized by
single inclusions of the YAIO3 phase (YAP, approximately 5 wt.%, Grain size 15-20 um). This is due to the fact that
during the slip casting process the interparticle liquid is partially removes fine fractions of AI203 from the cast
layer, which violates the stoichiometry of the green body.

Inpekc YIK: 620.22, [666.3-18:621.375.826]+536.74
Koau TemaTHyHUX PyOpHK: 81.09

KepiBHHUKH po6OTH



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:SIBenpkuit Poman TaBnoBud
HaykoBHH CTYHiHB: 1. T. H.

BueHe 3BaHHSI: mpodecop, C..

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:

VIII. HaykoBa (HayKoBO-TexHiYHa) npoayKuis (HTII)

IX. Bi6siorpadiuyHuii onuc



X. 3aKJII0YHi BiIOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB
Bana6aHnos AnTton Enyapnosud
bosna Bipa OpexkcangpiBHa
(x.d.-m.H.)

Boposna Irop Oznerosuy

(k. d.-m. H.)

Jo6poTBOpchka Mapist BikropiBHa
(. ¢.-m. H., 01.04.07)

JopowmeHnko AHzpin I'puroposud

(k. T. H.)

Kpmkanoscbka Onekcanppa CepriiBHa

(. T. H.)

JlutBrHOB JleoHin ApkazifioBuy
(m.T. H)

Jlo6inpka Tamapa BpoHicnaBiBHa
Martsienko OkcaHa OJieriBHa
MareityeHko I1aBno BikropoBud

[Tapxomenko Ceprii1 BoioguMupoBuy

(x. T. H.)
[Inenep Ozner OnekcaHnapoBUY

Cadponosa Hazis AunpiiBHa

(. T. H.)

TumomeHko ApceHiil IMUTpoBUY

Tonmavos Osnekcanap Bosmogumuposuy

(o. d.-m. H.)
[llesena IOpiit BanenTnHOBNY

SBeupkuit Poman [1aBioBuY
(7. T. H., 05.02.01)

BignoBigasbHUMH 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpartop

[Tputyna Irop Muxannosuy
I.d.-M. H.

l'ony6unya T.C.

+38 (057) 341-04-49
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