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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: HauioHanbHuil HAYKOBUIA IEHTP "XapKiBChKuii (isnko-
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 29.19

Tema guceprauii:
1. ®i3UKO-TEXHOJIOTiYHi OCHOBM aKTHBOBAHOTO BAKYyMHOT0 MeToAy (pOpMyBaHHS 6araToQyHKLiOHATIbHUX

HOKpI/ITTiB Ha METaJIEBUX Ta BYIJIELLEBUX MaTepia]IaX

2. Physical and technological bases of activated vacuum forming method of multifunctional coatings on metal and

carbon materials

Pedepar:

1. O6'exT: crai (Ct.3, Ct.20, C1.45, ¥8), Tyromnaski metanu (Nb, Ta, Mo, W) i Byrseuesi marepianu (rpadit APB,
MIIT'-7 i Byryienb-ByrieLeBi KOMIIO3UTHI MaTepiasn) i3 3aXUCHUMY NIOKPUTTSIMU. MeTa: po3pobka ¢iznko-
TEXHOJIOTIYHUX OCHOB HOBOT'O METOLY (POPMYBAaHHS )KaPOCTIMKUX i €PO3ilIHO-KOPO3iHOCTIMKUX IOKPUTTIB Ha
TYTOIJIaBKUX METAaJIaX, Byrjelb-ByrelleBUX KOMIIO3ULIMHUX MaTepiayax i cTangx. MeTonu: BaKyyMHE aKTUBOBaHe
nudysiliHe Hacu4eHHs, pigka ¢asa, CBC-npolec, onThyHa Ta €J1eKTPOHHA MIKPOCKOIIisl, BUMipIOBaHHS Makpo- i
MIKPOTBEPOCTi, PEHTTEHOCTPYKTYPHUI aHaJIi3, PEHTTEHOCIIEKTPaIbHMI MiKpOaHasi3. Pe3ysbTaTul: ynepiie
BCTaHOBJIEHO, 11J0 BUKOPUCTAHHSI XJIOPUCTOrO HATPIIO SIK aKTUBATOPa IIpy IUPy3iiHOMY HaCU4Y€HH] i peakuiliHOro

KOHTEMHEePY 3 [IEBHUM CIIiBBiJHOIIEHHSIM IreOMEeTPUYHUX PO3MIpiB, 3a6e31edye eKoJIOriYHy YMCTOTY LbOTO IIPOLIECY



i GopMyBaHHS piBHOMIPHUX IIOKPUTTIB HAa BUPOOaxX CKIagHOI (popMu. YHepiue nIpoBeLeHi JOCIiI>)KeHHs IPOoLecy
BaKyyMHOTO XpPOMYBaHH$ CTaJI€N i ByTJIeLleBUX MaTepiajliB y api XJIOpPUCTOrO HATPil0, BU3BHAYEHO CKJIaJ, Fa30BOTO
HaCH4yl4oro CEPEIOBUILA i BCTAHOBJIEHO MEXaHI3M YTBOPEHHS IIOKPUTTIB i3 3aJaHUMU BJIACTUBOCTSIMU.
P0o3p0671€HO KOHCTPYKILiIO TPUIIAPOBOTO KAaPOCTIMKOro OKPUTTS 4J1s1 ByIJIEL€eBUX MaTePialiB, e KOXKEH LIap

BUKOHYE NeBHY (PyHKIIil0. ['ay3b BUKOPUCTAHHS: Qi3nKa TBEPHOTrO Tisa, (Pi3nKa MOKPUTTIB

2. Object: steel (Steel 3, Steel 20, Steel 45, U8), refractory metals (Nb, Ta, Mo, W) and carbon materials (graphite
ARV PGM-7 and carbon-carbon composite materials) with protective coatings. The purpose: development of
physical and technological bases of a new method of forming of heat-resistant and erosion-corrosion resistant
coatings for refractory metals, carbon-carbon composite materials and steels. Methods: vacuum activated
diffusion saturation, liquid phase, SHS-process, optical and electron microscopy, measurement of the macro- and
microhardness, X-ray analysis, X-ray microanalysis. Results: for the first time found that the use of sodium
chloride as an activator in the diffusion saturation and the use of the reaction container with a certain ratio of
geometric dimensions provide environmental cleanliness of the process and the formation of uniform coatings on
products of complex shape. For the first time the research of the vacuum chroming process of steel and carbon
materials in the vapor of sodium chloride is performed, the composition of the gas of the saturation medium is
determined and the mechanism of formation of coatings with desired properties is established. The construction
of three-layer heat-resistant coatings for carbon materials, where each layer has a specific function is developed.
Field of application: physics of solid state, physics of coatings
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