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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 53.49.15

Tema gucepranii:
1. TBeppi rpafieHTHI IOKPUTTS Ta €JIEKTPOHHO-TIPOMEHEBA TEXHOJIOTIA iX OTPMMaHHA.

2. Hard gradient coatings and electron-beam physical vapor deposition technology for their deposition.

Pedepar:

1. PoboTa npucssuena po3pooLii i OCIiIyKeHHIO IPOLieCcy eJIeKTPOHHO-TIPOMEHEBOT0 BUNAPY i KOHAEeHcalii y
BaKyyMi TBepJIUX IPaJlieHTHUX 3aXMCHUX [TIOKPUTTIB Ha OCHOBI Kap6ifliB TUTaHa, XpOMY i 60pa, a TaKO>K BUBYEHHIO
OCHOBHMX XapaKTEPUCTUK i BJIaCTMBOCTEN OTPUMAaHUX IIOKPUTTIB. [IogaHo pe3ynbTaTy JOCiAKEHDb ITIOKPUTTIB TUITY
Co-Ti-C, Ni-Co-Ti-C, Ni-Co-Cr-Ti-C, Ni-Cr-C, B-C Ha ocHOBIi 3a3HaueHUX KapOifiB, y X0Zi KU BUBYINCS CKJIAT,
OTPMMAaHMX KOHJIEHCATIB i CTPYKTypa INIOKPUTTIB I10 TOBLIMHI, a TAKOX iX BJIaCTUBOCTI. [lokasaHo, 1o npouec
€JIEKTPOHHO-TIPOMEHEBOI'0 BUIAPY CYMillli KOMIIOHEHTIB 3 OJIHOTO JpKepeJa 3 HACTYITHOI KOHIEH A€ Y BAKYYMi
I03BOJISlE CUHTE3yBaTy KapOiliHi 3'efHaHHS 3 YTBOPEHHSIM TBEPAMX IIOKPUTTIB HA OCHOBI KapbiziB 6e3rnocepenHbo
Ha migkianii. Moxknruso GopMyBaHHS TBEPAUX OKPUTTIB i3 3BMIHHUMY, 3a3aJ€TiAb 33JaHMMHU B LTIMPOKOMY
Jliara3oHi CKIaOM i BJIJaCTMBOCTSIMU 110 TOBLIMHI, @ TAKOXK CKJIAJHUX [TOKPUTTIB i3 IPOCTUX KOMIIOHEHTIB.
BapiroBaHHS CKJIaOM i BJJACTUBOCTSIMU MOXKE 37iMCHIOBATHCS LIJISIXOM 3MiHM KOHLEHTPALil BUXiGHUAX

KOMIIOHEHTIB, a TaKOXX 3MiHOIO TEXHOJIOTIYHUX NTapaMeTpiB. CTBOPEHO TEXHOJIOTIIO OJJHOYACHOTO BUNIAPY



6araTOKOMIIOHEHTHOI CyMillli 3 OJIHOTO JIKepeJia 3 OieP>KaHHIM CKIIATHUX KapOigHUX MOKPUTTIB. Lle 3a6e3neuye
[IOBTOPIOBAJIbHICTD 1 HATINHICTh MpoLecy, BUKJII0Ya€e HEOOXiAHICTb 3aCTOCYBaHHS TOTOBUX KapOigHUX 3'€IHAaHb Yy
SKOCTi BUXiJJHOI CHPOBMHH, a TAKOXK 3HIKYE TEXHOJIOTIYHUN Yac i MiiBUILlye €HePreTUYHi IIOKa3HUKU IIPOLIECY, 110

iCTOTHO CIIpOILy€ 1 3[IeMIEBIIOE MOrO B IIOPIiBHSHHI 3 iHIIMMU TEXHOJIOTIYHMMH CXEMaMHU.

2. This work deals with the development and study of the process for electron beam physical vapour deposition in
vacuum of hard gradient protective coatings based on titanium, chromium and boron carbides as well as with the
study of basic characteristics and properties of these coatings. It's demonstrated that the process of electron-
beam evaporation of the components mixture from a single source with their condensation in vacuum can be
enable to synthesize carbides compositions with the formation of carbides based hard coatings directly on the
substrates. The formation of hard coatings with planed and variable in wide range through the thickness
composition and properties is possible as well as of complex coatings from simple components with good
repeatability of the results. The variation of the composition and properties can be carried out with a change in
initial materials concentrations as well as with the process parameters modifications. The technology for the
simultaneous evaporation of multi-components mixture from a single source with the deposition of complex
carbide coatings is created. It provides a repeatability and a reliability of the results, make unnecessary the use of
ready carbide compositions as initial materials, reduce the process technological time and improve it's energy
effectiveness.
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