O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuMH 06s1ikoBHI HOMep: 0224U032666
Jep>kaBHuUM peecrpaniiinuii Homep: 0124U003751

Bigkpura

Iara peecrpamnii: 30-11-2024

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hasga erany: Po3po6ka METOIMKYN BUKOPUCTAHHSI ITOMKOXEHUX FepMaHie€BUX €JIeMEHTIB BilICbKOBOI TEXHIKM SIK CHDOBUHU 151

BUTOTOBJICHHS] HOBUX €JIEMEHTIB
IToyaTok erany: 08-2024
3akiHnueHHs eTamy: 11-2024

Bup, 3BiTHOTO JOKyMeHTa: [IpOMDIKHMIT 3BiT

2. BukoHaBeupb

Hassa oprasnisanii: [HcTUTYT (i3uKy HaniBIpoBinHKKIB iMeHi B. €. JlamkapboBa HarjioHanbpHOI akagemii Hayk Ykpainu
Kog, €IPIIOY /ITIH: 05416952

IlignopsakoBaHicTk: HanioHanbHa akafieMis HayK YKpaiHu

Agppeca: npocnext Haykuy, 6yp. 41, M. Kuis, 03028, Ykpaina

Tenedon: 380445254020

Tenedon: 380445258342

E-mail: info@isp.kiev.ua

WWW: http: / /isp.kiev.ua

3. Bnacuuk peayabtatiB HIJIKP (nmpoayKiiii)

Hassa oprasnisanii: [HcTuTyT (pisuky HaniBnpoBigHMKIB iMeHi B. €. JlamkapboBa HarjioHanpHOI akagemii Hayk Ykpainu
Kog, €IPTIOY /ITIH: 05416952

Agppeca: npocnexkt Haykuy, 6ya. 41, m. Kuis, 03028, Ykpaina

IlignopsakoBaHicTk: HanioHanbHa akaieMist HayK YKpaiHu

Tenedon: 380445254020

Tenedon: 380445258342

E-mail: info@isp.kiev.ua

WWW: http:/ /isp.kiev.ua



Ha3zBa opramnisanii: HarjionansHuit poHn gocmimkeHs YKpainu
Kom €JIPTIOY /IIIH: 42734019

Axnpeca: Bysn. bopuca I'pinyenka, 1, M. Kuis, 01001, Ykpaina
MignopsaaxosaHicTe: KabineT MiHicTpiB Ykpainu

Tenedon: 380442981622

Tenedon: 380442981622

4. JI>xkepeJia Ta HanpsiMu piHaHCYBaHHSA

IlizcraBa aJ1s npoBeAeHHs PooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPaJIbHUM OPTaHOM BUKOHABYO] BJIai1, aKaZileMi€ro HayK

(ro;IOBHMMU PO3IIOPSIAHUKAMY OIOIPKETHUX KOIITIB Ha TpoBeaeHHst HIIJIKP)
KIIKBK: 2201300

Hanpsm ¢inancyBaHHs: 2.2 - IPUKJIAIHI JOCTIIKEHHS i pO3po6KU

J>kepesa piHaHCYyBaHHS

IkepeJio giHaHCcyBaHHS: 7713 - KOWITHU EePXKOIOIKETY

dakTuunmii o6csr pinaHcyBaHHs 3a 3BiTHMIH eTan: 1335.591 Tuc. TpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka TexHoJIOTii BifHOBIEHHS repMaHieBUX ONTUYHUX €JIEMEHTIB NPUJIAZiB TENI00a4YeHHs /ji1 PEMOHTY OPDOHETAHKOBOI Ta

aBialliliHOI TEeXHIKU
Hasga po6oTH (aHrJI)

Development of the technology for restoration of germanium optical elements of thermal imaging devices for the repair of
armored and aviation equipment

Pedepar (yxp)

Po3po671€HO TEXHOIOTIIO, IKa [03BOJIIE BUKOPUMCTOBYBAaTH T€pPMaHi€Bi ONTUYHI €JIEMEHTH SIK MMOBTOPHO, TaK i SIK CUPOBUHY IJIf
BUTOTOBJIEHHS HOBUX €JIEMEHTIB, IPUAATHUX [JIs1 €KCILTyaTalii. 3anpornoHOBaHUI B IIPOEKTI MiJXif, 03BOJIsSI€ 3HAYHO CKOPOTUTHU
TE€PMiHM PEMOHTY BiICBKOBOI TE€XHIKM Ta CYTTE€BO 3HM3UTU BapTiCTb POOIT 3 BiJHOBJIEHHSI F€pPMaHi€BUX ONTMYHUX €JIEMEHTIB, a
TaKOXX YHHUKHYTH 3aJIE)KHOCTi Bifl IMIOPTHUX MaTepiajiB Ta KOMILJIEKTYIOUMX. B pe3ynbTaTi BUKOHaHHSI POOIT MEPIIOro €Tamy
npoekty y 2024 poni CTBOPEHO TEXHOJIOTI0 INEepepOoOKM MOIKOIKEHMX TE€pMaHi€BUX ONTUYHUX €JIEMEHTIB Yy TepMaHii
MOJIIKPUCTANIYHNAN NPOMIKHOI YNCTOTH, IPUJATHUI 1J1s1 MOJAJIbIIOI [JIMOOKOI OYMCTKU 3 3aCTOCYBaHHSIM BUKJIIOYHO XiMiUHUX Ta
(}pisuKo-XiMiuHMX METOAUK. PO3p06sIeHO peLenTypy TPABHUKIB Ta PEXKUMHU TPaBJICHHS [1Jis1 BUJAJIE€HHS 3 IOBEPXHi IMOIKOAXKEHUX
€JIEMEHTIB Marepially aHTUBILOMBAIOUMX IOKPUTTIB 3 Cyibdily Ta CeJeHiny LMHKY. BCTAaHOBJIEHO 3aJ€XHICTb MIBUIKOCTI
PO3UMHEHHS HaMiBIIPOBINHUKIB HEJEroBaHOrO Ta JIETOBAaHOTO ajIOMiHieM 1 Teaypom ZnSe Bij ckiagy OpPOMBUIIISIOUUX
TpaBHUKiB. Ha OCHOBI ofiepXaHUX Jiarpam “Ckiafl TpaBHMKA — WIBUJKICTb TPaBJIE€HHS METOLOM MiKpPOCTPYKTYPHOTO aHasi3y
BA3HAYEHO KOHUEHTPALilHi MeXi MOJIiPyI04NX PO3YMHIB Ta JOCII[IKEHO CTaH IOBEPXHI Iicis XiMiYHOro TpasseHHs. [IpoBeneHo
MIpOLieCU IMOINEePEHbOrO OYUIIEHHS repMaHilo Qi3NKO-XiMiYHUMU METOJaMU. 3/iiCHEHO KOHTPOJIb SIKOCTi OYMIYBaHHS LIJIIXOM
BHAMipIOBaHb TUILY €JIEKTPOIIPOBIAHOCTI Ta BEJIMYUHU [TUTOMOTO €JIEKTPUYHOrO OMopy. ExcriepruMeHTanbHO LOBELEHO, IO HABITh
nicJis IoNepeHbOro OYMILEHHS, METOAMKY SKOro 0yJ0 pO3pO6JIEHO NIPYM BUKOHAHHI JAHOrO €Tarly, iCHye MOXJIMBICTb IIOBHOTO
BiZJHOBJIEHHSI T€PMaHi€BUX ONTUYHUX €JIEMEHTIB, SIKi BTPATUJIM MPO30PICTh B IPOLEC] eKCIUlyaTallii, ajle He 3a3HaIi MeXaHiYHUX
YIIKOIKeHb. KIII04OBi cJjloBa: repmaHiil ONTWYHMUK, IOJIKPUCTANMA, MOHOKDUCTAJIM, TexXHiKa TeIUIOBi3iliHa, BiJJHOBJIEHHS

indpayepBOHUX €JIEMEHTIB.

Pedepar (aHrI)



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.

Inpexc YIK: 621.38.049.77.002; 621.375.82.002, 621.38.049.77.002; 621.375.82.002

Kopu Temarnynux pyopuk HTI: 47.13.11
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykii (yKp): TeXHOJIOTis BIZTHOBJIEHHS ONITUYHUX XapaKTEPUCTHUK JIiH3 3 ONITUYHOTO I'€PMaHilo, SIKi BTpaTUIU

MIPO30PiCTh B MIPOLEC] eKCILTyaTawii

Hassa npoaykuii (anri): Technology of restoring the optical characteristics of optical germanium lenses that have lost
transparency during operation

OuikyBaHi pe3ysbTaTu: TexHoJorii
T'anysb 3acTocyBaHHS: iHPpayepBOHA TEXHIKA

Onuc npoaykKuii (YKp): BiIHOBJIEHHS ONTUYHUX XapaKTEPUCTHK JIiH3 3 ONITUYHOTO F€pMaHilo, sIKi BTpaTUIIM IPO30PICTb B IpoLeci

€KCIIyaTaLil

ConiasnbHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPMHIUIIOBO HOBOI IPOAYKLii (MaTepiasiB, TEXHOJIOTIH TOMLIO) AIst

3a6e31e4eHHs €KCIIOPTHOTO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY

Cragis 3aBepmenocti HTII: 3sit o HIAJKP

Bnposazykennsa HTII: He BipoBamkeHO

Crpoxku BrnpoBazykeHHs: 08.202411.2024

Bupo6HuK npoaykuii: [HcTuTyT dizuky HamiBnposigHuKiB iM. B.€. JlamkapboBa HanionanpHoi akagemii Hayk Ykpainu
Cno>KkuBayi NpoyKIii:

IlepcrneKTHBHI pUHKH:

IIpaBa iHTe/IeKTyasIbHOi BJacHOCTI: [T01aHO 3as1BKy Ha BUJa4y OXOPOHHOTO JOKYMEHTY

dopmu Ta ymoBu nepepavi npogykuii: CrisibHe BUPOGHULITBO
7. Biosriorpagiynuii onuc

8. 3BiTHa JOKyMeHTalisl

KisnpKicTb cTOpiHOK B 3BiTi: 12

Mosga 3BiTy: YKpaiHCbKa



YmoBHu nomupeHHs B YKpaiHi: He 3a60poHeHO
YMmoBH nepegpavi iHmum Kpainam: He 3a60poHeHO

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

IlepeJiik 0Ci6O-BHKOHABIIiB

Hanunnenko Irop Mukonaiiosud (1.¢inocod)

JlokmuH Muxaino MapkoBud (K. ¢.-M. H., C.H.C.)
Marnanuy l'anuna INeTtpiBHa (K. X. H., C.H.C.)

IMexap I'puropiit ConomoHoBnY (1. ¢p.-M. H., Ipodecop)
CunraiBebkuii Onexcanap ®enoposnd (K. p.-M. H., C.H.C.)

Tomammk Bacune MukosaioBuy (41.X.H., Tpodecop)

KepiBHHUK opranisamii:
Menpauk Biktop IlaBnoBud (a. ¢.-M. H., mpodecop)
KepiBHHKH pOo6GOTH:

Tomammk Bacune Mukosaiosuy (11.X.H., Tpodecop)
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