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IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[11-6-22 (0784) Po3po6ka HOBUX KOMIIO3ULiIHMX MaTepiaiB 3 KepaMiuHOIO Ta NOJiIMEPHOI0 MAaTPULISIMU 3 BUCOKUM
piBHEM MOTJIMHAHHS €JIEKTPOMArHiTHOTO BUIIPOMIHIOBaHHS B MIMPOKOMY Jialla3oHi 4acTOT 1151 IOTped

€JIEKTPOHHOTO MPUJIafo0yJyBaHHS, MepeXi iHTepHeTy, MOOIZIbHOTO 3B'$I3Ky Ta iH.

Ha3zBa po6oTH aHTIJIilICbKOIO:

Development of new composite materials with ceramic and polymer matrices with a high level of absorption of
electromagnetic radiation in a wide range of frequencies for the needs of electronic instrumentation, the Internet,
mobile communications, etc.

Pedepat ykpaiHCbKOIO:

JocinkeHo BIVIMB BUAY Ta KOHIEHTpALil MOTJIMHAIBHUX J06ABOK HA BIACTUBOCTI KOMITO3ULIIHUX KEPAMIYHUX i
[oJliMepHUX MaTepiaziB. Biepie cHHTe30BaHO B YMOBax BUCOKUX TUCKIB (2-3 I'Tla) Ta MeTOOM rapsiyoro
npecyBaHH (15 MIla) HOBI WinbHI KOMIO3ULiMHI KepaMmiyHi MaTepiasu Ha ocHOBI AIN 3 pi3HMMU HAIIOBHIOBAYaMU.
BigHocHa fliesieKTpUYHa MPOHUKHICTD [J151 KOMIIO3UTIiB, BATOTOBJIEHUX TapsSIYUM IIPECYBAaHHIM, 3HaXOAUTHCS B
mexax 10,5 - 33,03, mienexTpuuHi BTpatu B Mexkax 0,009-0,214 (B vacToTHOMY Aiana3oHi 12,4-18 I'Tny),
TeIIONPOBifHiCTh cTaHOBUTH 30-40 BT /(MOK), TBepaicTs 7,6 — 10,04 I'Tla, TpimuHoCTilKicTh cknanae 4,28 - 6,20
MIla-m1/2. HaiiBuii Ta He3MiHHi 3HaU€HHS AieJeKTPUYHUX XapaKTEPUCTHUK B IIbOMY YaCTOTHOMY [1ialla30Hi
IeMOHCTPYIOTb KoMIo3uTu AIN-5%ITA~ 5%TiN, AIN-5% ITA-5% ZrB2, AIN-5% Caska. B BuIomy 4aCTOTHOMY
niana3oHi 26- 36 [T HaKpamui KOMITJIEKC eJ1eKTPODi3NYHUX i MEXaHIYHUX BIACTUBOCTEN Mae KoMo3uT AIN-
S5%I1A-5%Mo. Hanomnopomiku Fe-O 3 cepenHiM po3mipom 3epeH 7-50 HM, ofiep>kaHi METO/I0M eJIeKTPOEePO3ifHOr0
IVCIIEPTYBAaHHS METAJIEBMX OLIYPKiB y BOZ, OyJIM BUKOPUCTAHI J11 pO3POOKU IPajlieHTHUX MaTepiasiB-IOrIMHaviB
Ha NoJiMepHill OCHOBi. Po3po6eHi MaTepiann xapakTepu3yBaaucCs: - NOIIMHAHHAM 99% (3 MaKCUMaJIbHUM
npoHukHeHHsM - 40 1B i BigbuTTsam -23 1b) Ha yacToTi nagamyoi marHiTHoi xBui 36,6 [Ty, - nornuuanasam 90% (3
MaKCUMaJbHUM NPOHUKHEHHSIM - 40 ab i BinoutTsam -18 nb) Ha yacToTi nagatoyoi MmarditHoi xBui 10 I'T; -
norniHaHHAIM 98,4% (3 MakCcUManbHUM BiloUTTSM i -10 gb i npoHUKHeHHIM - i -60 b ) Ha YacTOTi Nagawyoi
marHiTHOI xBuJi 36,6 ['Tn. Takox po3pobJieHi MaTepiu - NOTJIMHAYI BUTPUMYBAJIX JO [1049aTKy pO3LIapyBaHHS
320000 umkJiB HaBaHTaXXKEHHS IPU BiIxUJIeHH] Ha 4 MM, ajie i Iics 1poro ixX BigdrBaoya 34aTHICTh TPAKTUYHO He

3MmiHIOBasach i craHoBmuia 1,5 %.

Pedepar aHIJIiHCBKOIO:

The influence of the type and concentration of absorbing additives on the properties of composite ceramic and
polymer materials was studied. For the first time, new dense composite ceramic materials based on AIN with
various fillers were synthesized under high pressure conditions (2-3 GPa) and by hot pressing (15 MPa). The
relative dielectric constant for composites made by hot pressing is within 10.5 - 33.03, dielectric losses are within
0.009-0.214 (in the frequency range 12.4-18 GHz), thermal conductivity is 30-40 W /(m-K), hardness is 7.6 - 10.04
GPa, crack resistance is 4.28 - 6.20 MPa-m1/2. The highest and constant dielectric characteristics in this frequency
range are demonstrated by the composites AIN-5%DP-5%TiN, AIN-5% DP -5%ZrB2, AIN-5%Soot. In the higher
frequency range of 26-36 GHz, the best complex of electrophysical and mechanical properties is exhibited by the
composite AIN-5% DP -5%Mo. Fe-O nanopowders with an average grain size of 7-50 nm, obtained by the method
of electroerosion dispersion of metal filings in water, were used to develop gradient absorber materials on a
polymer basis. The developed materials were characterized by: - absorption of 99% (with maximum penetration of
- 40 dB and reflection of -23 dB) at the frequency of the incident magnetic wave of 36.6 GHz; - absorption of 90%
(with maximum penetration - 40 dB and reflection -18 dB) at the frequency of the incident magnetic wave of 10
GHz; - absorption of 98.4% (with maximum reflection and -10 dB and penetration - and -60 dB) at the frequency of
the incident magnetic wave of 36.6 GHz. Also, the developed materials - absorbers withstood 320,000 load cycles



with a deviation of 4 mm before delamination, but even after that their reflectivity practically did not change and
was 1.5%.
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Koau TemaTHYHHUX PYOPHK: 67.09.55
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: KomMo3uiiiHi MaTepianm 3 Kepami4HOIO Ta MOJIMEPHOIO0 MAaTPULAMY, 37aTHI

IIOTJIMHATU eﬂeKTpOMaFHiTHe BI/IHpOMiHIOBaHHH.

Ha3zpa HTII anrsiiicbKor0: Composite materials with ceramic and polymer matrices capable of absorbing

electromagnetic radiation.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: Martepianu

l'asy3p 3aCTOCYBaHHS: EnekrpoHika
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Komnosuiiitni kepamiuni maTepianu Ha ocHoBi AIN 3 HanoBHIOBayamu (y Mac.%) AIN -1-3%I1A
(mopomok anmasy), AIN-5%Caxa, AIN-5%ITA-5%Mo, AIN-5%ITA-5%TiN, AIN-5%IT1A-5%ZrB2 ta AIN-(10-30%)
Fe304. TlepcnieKTUBHI 17151 3aCTOCYBaHHS B 00JIaCTi €J1eKTPOHIKU (Y BAKYYMHUX JIAMIIaX, aT€HI0ATOPax, TOLIO), B
SIKOCTI JIETKUX [lieJIeKTPUYHUX MaTepiaJiB, 0 30aTHI BUTPUMYBATU BiOpallii, TOTJIMHATY MIKDOXBUJIbOBE

BI/IHpOMiHIOBaHHH Ta ereKTI/IBHO BiILBOILI/ITI/I TEIJIOBY eHepriIo, sIKa YTBOPIOETHCA BHaCJIiﬂOK TIOTJIMHAaHHAI.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuniunoBo HOBOI mpoyKIii (MaTepiasis,

TEXHOJIOTI} TOIIO) 17151 3a6€e3MeYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy: 01.2025
3akiHYyeHHs eTamy: 12.2025
Crnio>KHBavi NPOAYKILii: BUpOGHUKY €l1EKTPOHHUX KOMIIOHEHTIB
IlepcneKTHBHI PHHKH: VkpaiHa, €Bporna
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpagBa, 10 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOGOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:
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