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METaJIiB i Byrjenb-ByIe€BUX KOMIIO3ULIMHUX MaTepiasiB, BAKOPUCTOBYBAHUX Y PAKETHO-KOCMIYHIN TEXHIlli,

aBiabyiyBaHHi i1 iHIINX ranyssx.
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270
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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: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
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7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuuHHi 06car ¢piHaHCYBaHHS (THC. IPH.): 6510




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

P03BHUTOK BUCOKOIIPOAYKTUMBHUX BAKyYMHO-TIJIa3MOBUX METOJiB MO (iKyBaHHS [10BEPXHi 11 HAHECEHHS
HAaHOCTPYKTYPHHUX ITOKPUTTIB [IJI1 KOHCTPYKLIMHMX MaTePialiB, IKi BAKOPUCTOBYIOTLCS B PaKeTOOYIyBaHHi, aTOMHIN

€HEepreTulli Ta IHIKUX rajxy3ax

Ha3zBa po6oTH aHTIJIilICbKOIO:

Development of high-performance vacuum-plasma methods of surface modification and deposition of
nanostructured coatings for construction materials, which are used in rocket production, nuclear energy and
other fields.

Pedepat ykpaiHCbKOIO:

Lizb po60OTH — CTBOPEHHS JKAaPOCTIMKUX IOKPUTTIB [JIs1 3aXUCTY TYTOIJIABKUX METAJIB i ByTjlelb-ByIJIEL€BUX
KoMIto3uLifiHux martepianis (BBKM). Po3pobka HOBOro MeTOLly Ofiep>KaHHs IIOKPUTTIB Jis 3axucty BBKM B ymoBax
O/IHOYaCHOTO BUKOPUCTAaHHS ra3oBoi ¢pasu, piikoro cepeioBulla i BUCOKOTEMIIEPATYPHOTO CUHTE3Y, 110
camonomuproetscs (CBC). [IpoBeneHi BUNIpoOyBaHHS IOKPUTTIB Ha >KAPOCTIMKICTh Ha MOBITPI i3 3aCTOCYBaHHSIM
MeTasiorpadiyHuX JOCTiIKeHb Ta PEHTT€HOCTPYKTYpHOro aHainizy. Ha Nb i BBKM cTBOproBanu NOKPUTTA i
IIPOBOJIMJIY AOCJIiI)KEHHS BILJIMBY IIPOLIECY BAKyyMHOTO NUQy3ifiHOr0 HAaCUYEeHHsI [10BepxHi 3pa3kiB 3 BBKM Ha
3MiHM ix nopucrocti. [IpoBefieHO NOCiI>)KeHHS 3 MiIBUILIEHHS MBUAKOCTI (POPMYyBaHHS 3aXUCHOTO Mapy 1
3MEHIIEHHIO I0BEPXHEBOI MOPUCTOCTI 3pa3kis 3 BBKM. OTprumMaHo i1 BUIpoOyBaHi Ha apOCTilKiCTb Ha MOBITPi Ipu
temnepatypi 18000C noxkputts cknany (SiC-ZrB2-HfSi2-WSi2) i ( SiC-B4C-HfB2-ReSi2). [TokasaHo, 110 Taki
IIOKPUTTSI 3a0€3I1€4yI0Th 3aXUCT BiJ] OKUCJIIOBAHHS ITPOTIroM 6 rofuH. [IpoBeieHO LOCiIpKEHHS 3aJ1€5KHOCTI

>KapOCTIMKOCTi MOKPUTTIB Bif, sskocTi BBKM y NOpiBHSHHI 3 TOKPUTTSIM Ha rpaQiTi.

Pedepar aHIJIiHCBKOIO:

The purpose of the work is to create heat-resistant coatings for the protection of refractory metals and carbon-
carbon composite materials (CCCM). Development of a new method for obtaining coatings for the protection of
CCCM under conditions of simultaneous use of the gas phase, liquid medium and self-propagating high-
temperature synthesis (SHS). Heat resistance tests of coatings in air were carried out using metallographic studies
and X-ray structural analysis. A coating was created on Nb and CCCM, and the influence of the process of vacuum
diffuse saturation of the surface of samples with CCCM on changes in their porosity was studied. Research has
been carried out to increase the rate of formation of the protective layer and decrease the surface porosity of
CCCM specimens. Coatings of the composition (SiC-ZrB2-HfSi2-WSi2) and (SiC-B4C-H{B2-ReSi2) were obtained
and tested for heat resistance in air at a temperature of 18000C. It has been shown that such coatings provide
protection against oxidation for 6 hours. Studies of the dependence of the heat resistance of coatings on the
quality of CCCM in comparison with a coating on graphite have been carried out.

Impexc YIK: 621.787, 621.785.53:621.793

Koau TemaTHYHHUX PYOpPHK: 55.21.19
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: MeToy OTpMMAaHHS MOKPUTTIB fi71s 3axucty BBKM B yMOBax 0[jHOYaCHOTO

BMKOPHMCTAHHS ra30Boi a3y, pilHHOTrO C€PelOBUIIA i BACOKOTEMIIEPATYPHOTO CUHTE3Y, 10 CAMOIIOIIMPIOETHCS
(CBC).

Hassa HTII aHr/1ificbKO¥0: Method of obtaining coatings for CCCM protection under conditions of

simultaneous use of the gas phase, liquid medium and self-propagating high-temperature synthesis (SHS).
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpnmaHi PE€3YyJIbTATH: [loinmeHHs SIKOCTI IPOAYKILii

l'asy3p 3aCTOCYBaHHS: ATOMHe PeaKTOPOOYyBaHHSI, PAKETOOY [yBaHHS

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: lMposeneni KoMIIEKCHI OCTIIKEHHS 3 PO3POOKM 3aXHMCHOTO KaPOCTIKOrO MOKPUTTS Ha HiOGii, ke
(opMyeTbCS 3a JOTIOMOTOI0 MOCiJOBHOIO BAKYYMHOTO aKTUBOBAHOT'O XPOMYBAHHS 11 XiMiKO-T€pMi4HOI 06POOKU B
IIOPOUIKOBIi cyMminli, o ckianaetses 3 Mo, Ni, Ti, Si, B i Al, 3 HacTynHUM 60pocusilitoBaHHIM. [IOKpUTTS
3a0€31e4yI0Th 3aXMCT 3Pas3KiB i3 HiOOiI0 BiJi OKMCIIIOBaHHS Ha NOBiTpi npu Temnepatypi T=17000C npotsrom 6 - 9
roguH. [171s1 3aXMCTy Bifj OKUCJIIOBaHHS BYIJIELIEBMX MaTepiajliB po3po6JieHi 6araTomapoBsi )KapOCTiliKi IOKPUTTS, 110

3a0€e31e4yIoTh iXHil 3aXUCT Bif, 1,5 10 45 rOAMH 3aJ1€KHO Bif yMOB BUIIPOOYBAHb.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoayKuii (Matepiasis,

TEXHOJIOTI} TOILO) /151 3a6€311eYEHHs €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY
BnyiuB HTII Ha moBKiJjjis:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamny:
Crio>KHuBavi NPOAYKILii:
IlepcnekTHBHI pUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:
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