O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0224U032666

Jep>kaBHUH peecTpauiliHUI HOMeP: 0124U003751

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 30-11-2024

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: Po3poGka MeTOAMKY BUKOPUCTAHHSI IOMIKO/KEHNX FePMaHI€BIX €JIeMEHTIB BiliCbKOBOI TEXHIKH SIK

CUPOBUHU [JI51 BUTOTOBJIEHHA HOBUX €JIEMEHTIB
IToyaToK eTamy: 08.2024
3akiH4YeHHs eTamy: 11.2024

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0coou (a00 ITIB ¢izuyHOi 0c00H): IncTUTyT disuku

HamiBNPOBiAHUKIB iMeHi B. €. JlamkaproBa HalionanbHoi akageMii Hayk YKpainu
Kopg 3a €IPIIOY: 05416952

Micqesnaxo,rpxeﬂna: npocnekTt Hayky, 6yx. 41, m. Kuis, 03028, YkpaiHa
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380445254020, 380445258342

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHs IOPHIHYHOI 0ocoou (a6o ITIB ¢pizuuroi 0co6H): Hanjonansuuit pomnn

JIOCJiIKEHb YKpaiHU

Kog, 3a EIPIIOY: 42734019

Micuesnaxo,szeHHa: ByJ1. bopuca I'piHdeHka, 1, m. Kuis, 01001, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442981622, 380442981622

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: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkiB i KpeguryBaHHs (KITKBK): 2201300

dakTuyHHi 06car ¢piHaHCyBaHHS (THC. rpH.): 1335.591




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka TexHOJIOoTii BiHOBJIEHHSI FepMaHi€eBUX ONITUYHUX €JIEMEHTIB IPUJIaJiB TEIJI00au€HHs! 1711 PEMOHTY

OpOHETAHKOBOI Ta aBialliflHOI TEXHIKN

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of the technology for restoration of germanium optical elements of thermal imaging devices for the

repair of armored and aviation equipment

Pedepat yKpaiHCBKOIO:

Po3p0o6s1€HO TEXHOJIOTIIO, SIKa 103BOJISIE BUKOPUCTOBYBATH repMaHi€Bi ONITUYHI €JIEMEHTH SIK [IOBTOPHO, TaK i SIK
CHPOBUHY [J11 BATOTOBJIEHHS HOBUX €JIEMEHTIB, IPUIATHUX [1J151 €KCILIyaTalii. 3arporlOHOBAHW B ITPOEKTI MifXif,
IO3BOJISIE 3HAYHO CKOPOTUTHU TEPMIHM DEMOHTY BiICbKOBOI TEXHIKM Ta CYTTEBO 3HM3UTU BAPTICTh POOIT 3
BiZJHOBJIEHHSI T€PMaHi€BUX ONTUYHUX €JIEMEHTIB, & TAKOK YHUKHYTU 3aJI€’KHOCTI Bif] IMIOPTHUX Marepiais Ta
KOMILJIEKTYIOUUX. B pe3ysipTaTi BUKOHAHHS POOIT EPIIOTo eTaly NPoeKTy y 2024 poli CTBOPEHO TEXHOJIOTII0
IepepoOKU NMOMKOIKEHNX FepMaHi€eBUX ONTUYHUX €JIEMEHTIB y FepMaHill IOJIIKpUCTaNiYHAN IPOMDKHOI UMCTOTH,
NPUJATHUI 17151 TOJAbLIOL [INGOKOI OUMCTKY 3 3aCTOCYBAaHHSIM BUKJIIOYHO XiMiYHMX Ta Pi3UKO-XiMiYHUX METOOMK.
Po3p061€HO peLenTypy TPaBHUKIB Ta PEKMMU TPABJIEHHS [1J1 BULAJIEHHS 3 [TIOBEPXHi NOMKOPKEHUX €JIEMEHTIB
Marepiasy aHTUBIA0MBaIOYMX IIOKPUTTIB 3 CyJIb(ily Ta CeseHiny UMHKY. BCTaHOBIEHO 3a/1€5KHICTh LBUIKOCTI
PO3YMHEHHS HAIIBIIPOBIIHUKIB HEJIETOBAHOIO Ta JIETOBAHOTO aJIIOMiHIEM i TETypOM ZnSe Bif, CKIamy
OpOMBUIIAIOYMX TPABHUKIB. Ha OCHOBI ofiep>kaHuX fiarpam “CKiaj TpaBHUKA — MIBUJIKICTh TPABIEHHS METO/IOM
MIKPOCTPYKTYPHOTO aHaJjli3y BU3BHAYEHO KOHLEHTPALiHI MeXi [10J1ipyI04YMX PO34YMHIB Ta JOCIIIIKEHO CTaH II0BEPXHI
ricsis XiMiyHOro TpasisieHHs. [IpoBeieHO MPOoLeCH NONEPESHbOTO OYUILEHHS FePMaHilo (i3uKO-XiMiYHUMUA
MEeTOAAMU. 3AiICHEHO KOHTPOJIb IKOCTI OYMIIyBaHHS IIJIIXOM BUMIPIOBaHb TUITY €JIEKTPOIIPOBIAHOCTI Ta BEIMYUHA
[IMTOMOTO €JIEKTPUYHOrO ONopy. EKcrieprMeHTaNnbHO AOBEAEHO, 10 HABITH I1iCJIs MONEPESHBOTO OYNIIEHHH,
METOJIUKY SIKOT'0 0yJ10 PO3pO6JIEHO NIPY BUKOHAHHI JAaHOTO €Tally, iCHy€e MOXKJIMBICTb IIOBHOTO BiJHOBJIEHHSI
repMaHieBUX ONTUYHUX €JIEMEHTIB, SKi BTPaTU/IM IIPO30PICTh B IIPOLECI EKCILTyaTallii, ajie He 3a3Hali MeXaHIYHUX
VIIKOIKeHb. KiI04oBi €10Ba: repMaHiil ONTUYHMI, [TOJIiIKPUCTAJIM, MOHOKPHUCTAJIM, TEXHIKA TEIJIOBi3iliHa,

BiZJHOBJIEHHSI iHPPaYEPBOHUX €JIEMEHTIB.

Pedepar aHIJIiHCBKOIO:

A new technology has been developed that allows reusing the germanium optical elements, as well as the raw
material for the creation of new elements suitable for operation. The approach proposed makes it possible to
shorten significantly the repair time of military equipment and to reduce significantly the cost of the restoration of
germanium optical elements as well as to avoid it dependence from the imported materials and components. On
the first stage of the project in 2024, a technology was created for recovering the damaged germanium optical
elements into polycrystalline germanium of intermediate purity, suitable for further deep cleaning by exclusively
chemical and physicochemical methods. Etching regimes have been developed to remove the zinc sulfide and zinc
selenide anti-reflective coatings from the surface of damaged elements. The dependences of the rate of dissolution
of undoped as well as aluminum- and tellurium-doped ZnSe semiconductors on the composition of bromine-
releasing agents were established. Based on the received diagrams “composition of the etchant - etching rate”, the
concentration limits of the polishing solutions were determined, and the state of the surface after chemical
etching was investigated by the metallography. The processes of preliminary purification of germanium by physical
and chemical methods were carried out. Control of the quality of cleaning was carried out by measuring the type
of electrical conductivity and the value of specific electrical resistance. It has been experimentally proven that
even after preliminary cleaning, the method for which was developed at this stage, it is possible to completely
restore germanium optical elements that have lost transparency during operation, but have not received



mechanical damage. Key words: optical germanium, polycrystals, single crystals, thermal imaging technology,
restoration of infrared elements.

Inpekc YIK: 621.38.049.77.002; 621.375.82.002, 621.38.049.77.002; 621.375.82.002
Koau TemaTHYHHUX PYOpPHK: 47.13.11

KepiBHHUKH po6OTH

BiacHe IlIpizBuie Im'sa I10-6aTbKOBI: Tomamuk Bacuns Mukosaiiosuny
HayKoBHH CTYIiHb: 1.X.H.

BueHe 3BaHHS: npodecop

InenTudikarop ORCID ID:
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: TexHOIOTis BiJHOBIEHHS ONTUYHNX XaPAKTEPUCTYK JIiH3 3 ONITMYHOTO FEPMAHIIo,

Ki BTPaTUJIM IIPO30PICTh B IIPOLEC] eKCIITyaTalii

Ha3zpa HTII anrsiiicbKo0: Technology of restoring the optical characteristics of optical germanium lenses

that have lost transparency during operation

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMaHi pe3yJIbTaTH: TexHOJIOTi]

l'asy3s 3aCTOCYBaHHS: iHppadepBOHa TeXHiKa
PeecTpanifiHuii HOMep KapTKH TE€XHOJIOTIi:

Omnuc HTII: sinHoBEeHHS ONTUYHYX XaPAKTEPUCTHK JIIH3 3 ONTUYHOTO TEPMaHII0, SIKi BTPATUIIN TIPO30PICTh B

IpoLeci eKCITyararii

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI mpoyKIiii (Matepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0e3MeYeHHsI eKCIIOPTHOTO IIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eramy: 08.2024
3akiH4YeHHs eTamy: 11.2024
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS.
IToTeH1iaIbHU O0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (pPOKiB):

HJonaTkoBa iHdopmaris:

IX. Bi6siorpadiuyHuii onuc



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB

Janusnenko Irop MukosnainoBruy
(o.dinocod)

JlokmH Muxaino MapkoBud
(k. ¢.-Mm. H., 01.04.10)

Masnanny M'anmHa [leTpiBHa
(k. x. H., 105)

[Tekap I'puropiit ConoMOHOBUY
(1. d.-m. H., 01.04.07)

CunraiBcbkuil Onexcannp ®@enoposud
(k. d.-m. H., 01.04.07)

Tomamuk Bacunp MukosianoBsnuy
(m.x.H., 02.00.01)

BignoBigasibHUI 3a HiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenedon

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 pEeECTpallil0o HAyKOBOIi

OisSIIBHOCTI

Menbnauk Bikrop [TaBnoBuy
I. ¢.-m. H., 01.04.10

Cunraiscokuii O.9.
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