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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KomrmiekcHuit mpoekT: "KepoBaHa TEXHOJIOTiE MEXaHO- Ta TigpU0aKTUBOBAHOIO CUHTE3Y KOMITO3ULiMHUX
HaHOCTPYKTYPHUMX MTOPOIIKIB CIJIaBiB, a TAKOXK KOHCOJIiJOBaHi MaTepiaji Ha iX OCHOBIi 3 0COOJIMBUMU MarHiTHUMU

BJIACTUBOCTSIMHU, )KAPOMILIHICTIO Ta KapOCTIiNKiCTIO"

Ha3zBa po6oTH aHTIJIilICbKOIO:

Complex project: "Guided technology of mechanical - and hydride activated synthesis of the composition
nanostructural powders of the alloys and consolidated materials on their basis with the special magnetic, high-
temperature strenght and heat resistance".

Pedepat ykpaiHCbKOIO:

Po3po6s1eHO C110Ci6 OTpUMaHHS HaHOCTPYKTypoBaHOro kKomnosutry Cu80Fe20 3 piBHOMIpHO pO3NOAieHUMU B
MifHIN MaTpuULi HAHOYACTUHKAMU 3aJ1i3a. BU3HaueHO MeXaHiuHi Ta MarHiTHi XapaKTE€pPUCTHUKU KOMITO3UTIB.
Marsitoonip opepskanoro HaHokomnosuty Cu80Fe20 nopisnioe (0,95 %). IllnsxoM AeCTPYKTUBHOTO TiIpyBaHHS
IIJIaCTUH I1aBeHux inTepmeranigis TiNi Ta Ti3Al ogep>kano MmoHosiTHI HaHOKOMNIo3uTH TiH2 - Ni3Ti ta TiH2 -
Al3Ti 3 migBuIneHo B 2 pa3u TBepAicTio. Ilics pekombiHallii HAHOKOMIIO3UTIB LIJISIXOM Bif[Iajly y Bakyymi abo
BOJIHi OJIepP>KaHO BIIOPSIIKOBAHI iHTEpMETaiIU 3 MiJBUILEHUMU TBEPiICTIO Ta BiHOUIEHHSIM TBEPAOCTI [0
edexruBHOro Moxysst IOHra, o CBiIYUTb PO NOoApibHEHHS CTPYKTypH iHTepMeTanifis. [Topomku Ti3Al, 06pobieni
Yy BOIHI, BAKOPUCTAHO [J151 IETOHALITHOTO HAIIMJIIOBAHHS IIOKPUTTIB, SIKi MAIOThb HU3bKNY BMICT KPUXKUX OKCUIHUX
a3 Ta 3By>)keHMMHU ab0 BiICYTHICTIO IPaHULISIMUA MK MIapaMy Ta MK IOKPUTTSIM i MiAKIaAKO0. 3aBASIKY [IbOMY
yABivi NifiBUILEHA MiLIHICTb 34eIJIEHHS [IOKPUTTIB 3 MiJKIagKol0. Po3po6seHo criocobu ofiepKaHHS KOMII03UTiB Fe -
Y203 Ta Cu - Al203. BcTaHOBJI€HO, 10 MaKCUMMaJbHa AUCIEPCHICTD 3MilIHIOWYOi (pa3u Y203 gocsaraeTscs Ipu
3aCTOCYBaHHi B SIKOCTi BUXiZHOrO KoMNoHeHTy YH3, a AI203 B MmizHiil MaTpuli - Ipy BUKOPUCTAHHI BUXigHOI cyMmili
Cu0O-Al203 3 yactuakamu Al203 meH 10 MKM. BcTaHOBIIEHO, 1110 IPUCYTHICTh HAHOYACTUHOK 3MilHIOI0YOi das3u B
winbHUX 3paskax Fe-Y203 ta Cu-Al203 3abe3neunsa NiBULIEHHS iX MEXaHIYHUX BJIACTUBOCTEN Y 2-4 pasu.
EkcrpanossuifiHa oniHka JOBroTpuBasoi miHocTi 3paskiB npu 550 0C nokasasna, mo rnpu HaBaHTaxkeHHi 100 MITa
BOHAa 3MiHIOETHCS Bix 16 XB 111 ynctoro 3ainiza mo ~300 rop. niis Fe+3%Y203.

Pedepar aHr1ilicbKOIO:

The method for preparation of nanostructured Cu80Fe20 composites was developed. The Fe particles with sizes
about 60-70 nm are dispensed in Cu matrix. The magnetic resistance of composites at 20 0C and in
electromagnetic field of 14 kE equals (-0,95 %). The monolithic TiH2 - Ni3Ti and TiH2 - Al3Ti composites with
increased in 2 times hardness were obtained by destructive hydrogenizing of fused TiNi and Ti3Al intermetallic
plates. After recombination their by annealing in vacuum or in hydrogen the ordered composites with increased
hardness and hardness-modulus of elasticity relation were obtained. Detonation coats from the treated in H2 Ti3Al
powder have the increased coat-substrate mechanical adhesion. The method for preparation of Fe-Y203 and Cu -
AlI203 composites were developed. The oxide particles equal about 50-70 nm. The maximal dispersion of Y203
particles were obtained when YH3 as initial substance was used. Decreasing of the particle sizes to some
nanometers increased the mechanical properties of compounds to two-five times. The extrapolation value of the
long-time strength of Fe+3%Y203 at 550 0C and loading 100 MPa is equal ~300 h.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: Crioci6 OTpMMaHHs HAHOCTPYKTYPOBaHOro Kommosuty Cu80Fe20 3
HAaHOYACTUHKAMU 3aJ1i3a 3 MiJBUIIEHUM MarHeToonopom.. Crnocié oTpruMaHHsI MOHOJIITHUX HAaHOKOMMO3UTiB TiH2 -
Ni3Ti ta TiH2 - Al3Ti necTpyKTUBHMM TifpyBaHHSIM IVIACTHH I1aByieHux iHTepMmeTaninis TiNi ta Ti3Al Croci6
00po6KH y BofHI opoiKy Ti3Al 115 neToHauiiHOro HaNMJIIOBAHHS [TIOKPUTTIB 3 MiJJBUILIEHOI0 MillHICTIO 3YeIIeHHS
ix 3 mpxnangkoio. Criocobu ofiep>kaHHS HAHOCTPYKTYPOBaHUX KOMNO3UTiB Fe - Y203 ta Cu - Al203 3 nigsuineHuMu

MEXaHIYHUMU BJIACTUBOCTSIMU.

Hassa HTII aHr1ificbKO¥0: Method for preparation of the nanostructured Cu80Fe20 composites with
increased magnetic resistance. Method for preparation of monolithic TiH2 - Ni3Ti and TiH2 - Al3Ti
nanocomposites by the destructive hydrogenizing of fused TiNi and Ti3Al plates. Method for treatment in
hydrogen of Ti3Al powder for detonation sputtering coats with increased coat-substrate mechanical adhesion.
Method for preparation of Fe - Y203 and Cu - AI203 nanocomposites with increased mechanical properties.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
IIpuunnu, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJbTaTH:

l'asy3b 3aCTOCYBaHHS:

PeecTpaiifiHuil HOMep KapTKH Te€XHOJIOT1ii:

Omnuc HTII: Orpumano komnosur Cu80Fe20 3 HaHOYaCTUHKamMH 3as1i3a 50-70HM 3 TiIBUIIEHOIO TBEP/ICTIO Ta
MarHeToonopom B marHitHomy nosi 14kE npu 20 C (- 0,95%). [JeCTpyKTUBHUM TifIpyBaHHSIM IJIACTUH IJIaBJIEHUX
inTepmeranizis TiNi ta Ti3Al ogepskano moHosiTHI HaHOKoMIio3uTu TiH2 - Ni3Ti ta TiH2 - Al3Ti 3 nigBuieHo©0 y 2
pasu TBepgicTio. [Topomku Ti3Al, 06pobsieHi y BOLHI, BAKOPUCTAHO IJIs1 IeTOHALiMHOrO HallMJIIOBAaHHS [TIOKPUTTIB, B
SIKUX yIBiYi NifBUIIeHA MILJHICTb 3Y€IJIEHHS IIOKPUTTIB 3 Iigkiangkoo. OpepskaHo komno3utu Fe-Y203 ta Cu-
Al203 3 HAaHOPO3MiIpHUMU YaCTHHKaMU OKCHUZIB 3 migsuieHoo 1o 300rox. npu 550 C OBroTpuUBaIo MilHICTIO

npu HaBaHTaxeHHi 100MI]a.
ConiaibHO-eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
BrnpoBags>keHnHs HTII: He snposamxero
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy: 2009
3aKkiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii: [TinnpuemcTBa B ranyssax aBToMo6ine6yayBaHHs, aBiaby1yBaHHsl, IPUIaL00y/yBaHHS.
IlepcneKTHBHI PHHKH: VkpaiHa ta kpainu CHJI
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HagaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHS:

IloTeH1iaIbHUE O0OCST IIPOJAIKY, THC. TPH..
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