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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka TeXHOJIOTYHMX 3acal] CTBOPEHHS QYHKIIOHaJBHUX €JIEMEHTIB 3 [IOKPUTTSIMU Ha OCHOBI iI0HHO-T1JIa3MOBUX

KOHJIEHCATIB 1J151 3MEHILIEHHS [TIOMITHOCTI pyxoMux 06'ekTiB B I nmianasoni

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of technological foundations for the creation of functional elements with coatings based on ion-
plasma condensates to reduce the visibility of moving objects in the infrared range

Pedepat yKpaiHCBKOIO:

O6’exTu mocaimKeHb — QYHKIiOHA/bHI €JIeMEHTH 3 IJTIBKOBUMU IIOKPUTTSIMU Ha OCHOBI i0HHO-T1JIa3MOBUX
KOHJIEHCAaTiB, OTPMMaHUX B YyMOBaxX HU3bKOTEMIIEPATYPHOI'O HEPIBHOBAYXHOT'O CUHTE3Y B riOPUIHOMY IrejliKOHHO-
IyTOBOMY iOHHO-T1JIa3MOBOMY P€aKTOPi; a caMe, HAHOCTPYKTYPOBaHi IJIIBKY HITPUAY aJOMIiHIIO i OKCHUIY MarHilo Ha
JieJIeKTPUYHUX MiJKIaKax i3 MoJiMepHUX MaTepialiB Ta HA METAJIeBUX MiIKIagKax i MAaCKyBaJsIbHi €eKpaHu. MeTa
po60TH - PO3POOKA TEXHOJIOTIYHUX 3acaf, i CTBOpEeHHS QYHKI[iOHA/IbHUX €JIEMEHTIB 3 TIJ1iBKOBUMU IIOKPUTTSIMU Ha
OCHOBi i0HHO-T1JIa3MOBUX KOHEHCATIB /1711 3MEHUIEHHS IOMITHOCTi pyXoMuX 06'eKTiB B [Y zmiana3oHi; BUBYEHHS
CIIEKTPAJIbHUX XaPAKTEPUCTHUK, CTPYKTYPHUX BJIACTUBOCTEN Ta BCTAHOBJIEHHS ONITUMAJIbHUX IIapaMeTpiB
3a3HAaYEHUX [TOKPUTTIB; CTBOPEHHS MAaCKyBaJIbHMX €KPaHiB J15 CyTTEBOrO 3MeHIIEHHS Y (TEna0Boro) KOHTPACTy Ha
(doHi 1oBKinsA. CTBOPEHO NOCiAHI 3pa3Ky PYHKIiOHAIbHUX €JIEMEHTIB 3 TOKPUTTSIM 3 iOHHO-I1JIa3MOBUX
KoHzeHcaTiB AIN i MgO Ha rHy4YKUX JieJIeKTPUYHUX Ta METaJIeBUX MiIKIaaKaX. BUB4eHO CTpyKTypHi, ontuyHi (B [4
Iiana3oHi) Ta esneKTpoPi3nYHNX XapaKTepUCTUKU OTPYMAaHUX i0HHO-TIJIa3MOBUX KOHJIEHCATIB Ta 3pa3KiB
(YHKLIOHAJIBHUX CTPYKTYP. BusiBieHO e(peKTU CyTTEBOro 3MEHIIEHHS iIHTEHCUBHOCTI TEIJIOBOTO BUITPOMiHIOBAHHS
00’eKTiB, 3axXUIEHUX PO3POOIIOBAHUMY (PYHKIIOHATBHUMU €JIeMEHTaMU 3 IOKPUTTSIMU Ha OCHOBI iOHHO-
IJIa3MOBUX KOHZEHCATIB, y Aiana3oHi po60oTH TemnoBi3iiiHoi anaparypu (7 — 14 MKM). BuB4eHO e(peKTUBHICTb
6s10kyBaHHs Y BUnpomiHioBaHHs B fianasoHi 2-300 MKM (PYHKLIOHAJIbHUMU €JIeMEeHTaM1 Ha OCHOBI iOHHO-
nsa3moBux KoHpeHcartis AIN /Mylar, MgO /Teflon. Bctanosseno, mo HarpiBanss g0 T~100 oC 3a3HaueHnx
(PYHKIIOHAIbHUX €JIEMEHTIB IPAaKTUYHO HE BHOCUTb 3MiHU Y XapaKTep CIEKTPaJbHUX 3ajiexkHocTel [Y
nporyckaHHs. [TokazaHO BUCOKY 4acoBy cTabinpHicTh Y BjlacTHBOCTEN OTPUMAHUX iOHHO-I1JIAC3MOBUX
KOHJleHcaTiB. [IpoBefieHO pamaHiBChbKi OCIiI>KeHHS! IJ1IBKOBUX I0HHO-TIJIa3MOBUX KOHZeHcariB AIN i MgO Ta

BCTaHOBJIEHO KopesrLio KPC nocrimgkens 3 MopdosioriyHumu Ta [4 crieKTpajlbHUMU 0COOIUBOCTSIMHU.

Pedepar aHIJIiHCBKOIO:

Objects of research - functional elements with film coatings based on ion-plasma condensates obtained under
conditions of low-temperature nonequilibrium synthesis in a hybrid helicon-arc ion-plasma reactor; namely,
nanostructured films of aluminum nitride and magnesium oxide on dielectric substrates made of polymeric
materials and on metal substrates and masking screens. The purpose of the work is to develop technological bases
and create functional elements with film coatings based on ion-plasma condensates to reduce the visibility of
moving objects in the IR range; study of spectral characteristics, structural properties and establishment of
optimal parameters of these coatings; creation of camouflage screens to significantly reduce the IR (thermal)
contrast against the background of the environment. Prototypes of functional elements coated with ion-plasma
condensates AIN and MgO on flexible dielectric and metal substrates were created. The structural, optical (in the
IR range) and electrophysical characteristics of the obtained ion-plasma condensates and samples of functional
structures have been studied. The effects of a significant reduction in the intensity of thermal radiation of objects
protected by the developed functional elements with coatings based on ion-plasma condensates in the range of
thermal imaging equipment (7 - 14 um) have been identified. The efficiency of blocking infrared radiation in the
range of 2-300 pm by functional elements based on ion-plasma condensates AIN / Mylar, MgO / Teflon was
studied. It is established that heating to T ~ 100 oC of these functional elements practically does not change the



nature of the spectral dependences of IR transmission. The high temporal stability of the IR properties of the
obtained ion-plasma condensates is shown. Raman studies of film ion-plasma condensates AIN and MgO were
performed and the correlation of Raman studies with morphological and IR spectral features was established.
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