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Tema guceprauii:
1. TBepai rpafieHTHi IOKPUTTS Ta €JIeKTPOHHO-TIPOMEHEBA TEXHOJIOTIS iX OTPUMaHHS.

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

Pedepar:

1. Po6oTa npucssueHna po3pooLi i JOCTIIKEHHIO IPOLIECY €JIEKTPOHHO-TIPOMEHEBOT0 BUNAPY i KOHAEH Al y
BaKyyMi TBepJuX rpaJlieHTHUX 3aXMCHUX [IOKPUTTIB HAa OCHOBI KapOi/iB TUTAHA, XpOMY i 60pa, a TAKOK BUBYEHHIO
OCHOBHUX XapaKTE€PUCTHUK i BIACTUBOCTEN OTPUMAHVX ITOKPUTTIB. [lofgaHo pesyabTaTy JOCiIKEHb IIOKPUTTIB TUITY
Co-Ti-C, Ni-Co-Ti-C, Ni-Co-Cr-Ti-C, Ni-Cr-C, B-C Ha oCcHOBi 3a3Hau€HUX KapOifliB, y XOZi KUl BUBYINCS CKJIAT,
OTPMMAaHMX KOHIEHCATIB i CTPYKTypa INOKPUTTIB M0 TOBIIMHI, a TAKOXK iX BJIacTUBOCTI. [IokasaHo, 110 rpouec
€JIEKTPOHHO-TIPOMEHEBOT0 BUIIAPy CYyMillli KOMIIOHEHTIB 3 OAHOTO JIKePeJsia 3 HACTYITHOIO KOHJIEHCALII€I0 Y BaKyyMi
II03BOJIsSIE CUHTE3yBaTU KapOifiHi 3'eJHaHHS 3 yTBOPEHHSIM TBEPAMX IIOKPUTTIB HA OCHOBI KapobiziB 6e3nocepesHbo

Ha migxianii. Mosxyirneo ¢pOpMyBaHHS TBEPAUX NOKPUTTIB i3 3MiHHMMY, 3a3[AJI€TiAb 3aJAHUMU B IIUPOKOMY



Jliara3oHi CKIafoM i BJIaCTUBOCTSIMU 110 TOBLIMHI, @ TAKOXK CKJIAJHUX [TOKPUTTIB i3 IPOCTUX KOMIIOHEHTIB.
BapiioBaHHS CKJIaIOM i BTaCTUBOCTSIMU MOXKe 3IiICHIOBATUCS NIJISIXOM 3MiHU KOHLEHTpAaLill BUXiGHUX
KOMIIOHEHTIB, a TaKOXX 3MiHOIO TEXHOJIOTIYHUX IapaMeTpiB. CTBOPEHO TEXHOJIOTII0 OJHOYACHOTO BUMIAPY
6araTOKOMIIOHEHTHOI CyMillli 3 OJIHOTO JIKepeJia 3 OAEP>KaHHIM CKJIQJHUX KapOigHUX NOKPUTTIB. Lle 3abe3neuye
[IOBTOPIOBAJIbHICTD i HATIMHICTh MpoLecy, BUKJII0Ya€ HEOOXiAHICTh 3aCTOCYBaHHS TOTOBUX KapOigHUX 3'€IHAHD Y
SKOCTi BUXiJJHOI CHPOBMHH, a TAKOX 3HIDKY€E TEXHOJIOTIYHMN Yac i MiiBUILlye €HepreTU4YHi TOKa3HUKU IIPOLEeCy, 110

iCTOTHO CIIpoILy€ 1 3[IeMIE€BIIOE MOTro B IIOPIBHSHHI 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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