O6J1ikoBa KapTKa [IiP

Image not found or type unknow
I. 3arasibHi BimOMOCTI
Jep>kaBHHH 00J1iKOBHI HOMep: 0220U101456
Jep>kaBHUH peecTpaniliHuI HOMeP: 0115U003688
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrpamnii: 11-02-2020

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: CrBopenHst MeToanyHOi n1aTopmu 1Jis1 po3poG6IeHHs: TEXHOJIOTT 0fjep>KaHHsI OKCUIHUX

JIa3epHUX KepaMiK
IToyaToK eramy: 05.2015
3akiHyeHHs eTamy: 12.2019

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMEeHYBaHHS IOPHIHYHOI 0ocoou (a6o ITIB ¢izumuyHO0i 0c06H): IHCTHTYT MOHOKpHCTaANiB HAH
YKpainu

Kopg 3a €IPIIOY: 00210217

Micue3Haxoa>KeHHs: npocn. Hayku, 60, M. XapkiB, XapKiBcbKuii p-H., XapkiBcbka 061., 61072, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380573410314

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

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 0442350981

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

dakTHyHHi 006car ¢piHaHCYBaHHS (THC. IPH.). 574.8




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpEHHSI METOAMYHOI IJ1aTPOPMHU [1J1s1 PO3POOJIEHHS TEXHOJIOTI 0Jjep>KaHHs1 OKCHUIHUX JIa3ePHUX KepaMiK

Ha3sBa po6oTH aHIJIilICbKOIO:

Creation of methodological base for the development of the technology for the obtaining of oxide laser ceramics

Pedepar yKpaiHCBKOIO:

MeTo10 IPOEKTy € CTBOPEHHS METOIUYHOI N7IaTHOPMU J1s1 PO3POOJIEHHS TEXHOJIOTI Olep>KaHHS OKCUIHUX
JIa3epHUX KepaMiK IJIIXOM BCTAaHOBJIEHHS Ta JOCJiIK€HHS (PAKTOPIB BIUIMBY TEXHOJIOTIYHUX MTPOLIECIB Ta iX
3HAUMMOCTI Ha BJIACTUBOCTI IPOMIKHUX Ta KiHLI€BUX MaTepiaiB B IPOLECi Ofep>KaHHS OKCULHOI J1a3€pHO]
KepaMmiKku Ha NpUKJIai JJa3epHOi KepaMiky Ha OCHOBI iTpill ajoMiHieBOro rpaHary Ta ioHiB monaHTtiB (Nd3+, Yb3+,
Cr4+). OgepxaHHs nazepHUx KepaMik YAG:Nd3+, YAG:Yb3+, YAG:Cr4+ 3a 1OIOMOTOI0 PO3pO6JIEHUX MiTXOiB.
BcTaHoBJI€HO ONITHMAaJIbHI YMOBY roMOreHi3anii cymimi BuxigHux okcupis Al203, Y203, RE203 (RE:Nd, Gd, Yb, Er)
cTexiomeTpii rpaHary, BUBYEHO BIUIMB BUXiITHOI ME30CTPYKTYPH [TOPOIIKOBUX KOMIIAKTIB Ha [IOPUCTICTh, ONTUYHI
BJIACTUBOCTI Ta JIa3epHi XapaKTepucTUKU npo3opoi kepamiku Y3A15012:Nd3+ (mopucticts-0,001 06.%, KKI-67%).
BcranosineHo, o npouec okucaeHHs ioHiB Yb Ta Cr B kepamiui YAG:Me (Me=Yb, Cr) npoTikae 3rinHo mogeni
SIunepa. BusHaueHo eneprii akTuBalii npouecis okucyaeHHs. [IokazaHo, o nepesapsaka ioHiB Cr B Kepamili
Cr4+:YAG nimityeTbcs gudysieto ioHiB KMCHIO B 00'eMi Kepamiku. BcraHoBiieHo, mo (yHKIioHanbHa gomimka Cr203
3MeHIye mBUIAKiCTb popmyBaHHS (a3 YAP ta YAG B npoueci cnikanHs kepamiku YAG:Cr,Ca 3a paxyHOK
dopmyBaHHs npoMmixkHUX (a3 YCrO3 a6o YCrl-xAlxO3. BectaHoBIEHO, 1m0 crikatodi gomimku (MgO ta CaO),
IOLiIbHO BBOOUTY ITOHAT CTEXIOMETPUYHNN CKJIAJ, TPaHaTy. BU3Ha4yeHO ONTHMMAaJIbHi YMOBY CUHTE3Y KepaMiku
YAG:Cr,Mg,Ca (onTuuHe nponyckaHHs - 79%) (Tcuntedy=1775°C, Tokuc.Binnamy=1300°C). OntumasnpHa
TeMIiepaTypa oTpuMaHHs Kepamiku YAG:Cr,Mg, nerosanoi 0,5 aT.% ioHiB xpomy Ta 0,5 aT.% iOHiB MarHilo, ckiagae
1765°C (cepepnHiit po3Mmip 3epHa ~ 3 MKM, JIiHiHUH KoedilieHT nporyckaHHs Buiie 80%). TepMiuHuii Bifnasn
KepaMiKu [IPU3BOJUTD 10 NIEPEXOAY YacTUHU ioHiB Cr3+ B 3apanoBuii ctaH Cr4+. 3MEHIIEHHs KOHLEHTpAallii ioHiB
Cr4+ B TeTpaegpUYHOMY OTOYEHHI 3i 30i/IbIIEHHSIM TEMIIEPATYPH CIIKAaHHS 00YMOBJIEHO Pi3HMMU MEXaHi3MaMU

KOMIIeHcallii 3ap4ay ioHiB Mg2+ B kepamini YAG:Cr,Mg, iKi OTPUMAaHO 32 Pi3HUX TEMIIEPATYP.

Pedepar aHr1ilicbKOIO:

The project aims to creating methodological platform for the development of technology for oxide laser ceramics
by establishing and investigating factors of influence of technological processes and their significance on the
properties of intermediate and final materials in the process of obtaining oxide laser ceramics on the example laser
ceramics based on yttrium aluminum garnet and dopants (Nd3+, Yb3+, Cr4+). Production of laser ceramics
YAG:Nd3+, YAG:Yb3+, YAG:Cr4+ using the developed approaches. Optimal conditions for homogenization of initial
oxides mixture Al203, Y203, RE203 (RE: Nd, Gd, Yb, Er) with garnet stoichiometry, influence of initial
mesostructure to powder compacts porosity, optical and laser properties of transparent ceramics Y3AI5012:Nd3+
(porosity, 0,001 vol.%, o - 67%) are determined. Established that oxidation Yb and Cr ions in YAG:Me (Me =Yb,Cr)
ceramics proceeds according Jander model. Activation energies of the oxidation processes are determined. It is
shown that recharge Cr ions in ceramics Cr4+:YAG limited by diffusion of oxygen ions in the volume of ceramics. It
was found that Cr203 functional impurity reduces the rate of YAP and YAG phase formation during sintering of
YAG:Cr,Ca ceramics by forming YCrO3 or YCr1-xAlxO3 intermediate phases. It is found that sintering additives
(MgO and Ca0), it is advisable to introduce over stoichiometric composition of the garnet. Optimal conditions for
synthesis of YAG:Cr,Mg,Ca ceramics (optical transmission - 79%) were determined (Tsynth= 1775 °C, Toxidation=
1300 °C). The optimum temperature for producing YAG:Cr,Mg ceramics, doped with 0.5 at.% Cr and 0.5 at.% Mg
ions is 1765 °C (average grain size ~ 3 um, linear transmittance level above 80%). Thermal annealing of ceramics
leads to transition of part of Cr3+ ions to Cr4+ charge state. Reducing the concentration of Cr4+ ions in tetrahedral



environment with increasing sintering temperature is due to different mechanisms of charge compensation of
Mg2+
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Hassa HTII ykpaiHCBKOIO: JlasepHa kepamika Me:YAG (Me=Nd, Cr)
Ha3zBa HTII aHrJ1ificbKo10: Me:YAG (Me=Nd, Cr) laser ceramics
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Marepianu

l'asyss 3acTocyBaHHs: 73.10.0

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Busnaueno 3akonomipHoCTi popmyBaHHS po30poi kepamiku Me:YAG (Me=Nd, Cr) i1 akKTUBHUX

€JIEMEHTIB Ta IaCUBHUX MOJYJIITOPIB TOOPOTHOCTI TBEPIOTIIPHUX JIa3epiB O6srkHbOTO [U-nianasony.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoayKii (Matepiasis,

TEXHOJIOTI} TOILO) /151 3a6€311eYEHHs €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY
BnyiuB HTII Ha moBKiJjjs:
BnposagskeHHs1 HTII: He snpoBamxkeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamy:
Crnio>KHuBavi NPOAYKILii: dizuka
IlepcneKTHUBHI PHHKH: Vkpaina, CHT
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HafAIOTLCS iHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH: [IpaBa He HAAIOTHCS
HasiBHicTh Gi3Hec-mJiaHy: Hi
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS: Hi
IToTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (POKiB):

JopaTtkoBa iHdpopmanist:
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