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2. Increasing the efficiency of manufacturing elements of turbo machine face impulse seals by applying functional
coatings

Pedepar:

1. Inceprarist NpUCBsAY€Ha BUPIlIEHHIO HAYKOBO-TEXHIYHOI 33/1a4i 3a6e3Me4eHHs Mpale3faTHOCTi TOPLEBUX
iMITyJIbCHUX yIIinbHEHD (TIY) Typ6oMallnH MIISIXOM YO,O0CKOHAJIEHHS TEXHOJIOTI BUTOTOBJIEHHS Kijlellb i3
KOMITO3ULiITHUX MaTepiaiB, 0 NOEIHYIOTh ¥ CO0i MeXaHiuHy MIIJHICTP OCHOBYU Ta 3aXMCHi BJIACTUBOCTI IIOKPUTTIB.
[IpoBeieHO aHali3 TEXHOJIOTII BUTOTOBJIEHHS I 0CO6/MBOCTEN eKcrutyaralii TIY, 3 MeTO0 MouIyKy TEXHOJIOTIYHUX

METO/IiB, 5IKi JO3BOJISIIOTh CTBOPIOBATU Ha MiIKJIANKAX 31 cTajyel i CyaBiB (PyHKLiOHAIbHI TOKPUTTS i3 3aJaHNMU



eKCIUTyaTaliiHUMU BJIACTUBOCTSAMU. PO3p06IEHO METOINKY CIIPSIMOBAHOTO BUOGOPY TEXHOJIOTI] 3a6e3rneyeHHs
HeOoOXiIHOI SIKOCTi pobounx MOBepXOHb Kiznewp TIV 3ayeskHO Bif, yMOB poOOTH YIiIbHEHHS 1 BJIAaCTUBOCTEN
HaBKOJIUIIHbOTO CEPENOBUIIA. YIOCKOHAIEHO TEXHOJIOTII0 BUTOTOBJIEHHS esieMeHTiB T1Y, sKi npauoooTh B
arpeCUMBHUX CEPELOBUILAX | BUTOTOBJISIIOTECS 31 CTAJIEBUX, HiKeJIEBUX Ta OPOH30BUX CIIJIABIB, 32 PAaXyHOK
3aCTOCYBaHHS €HeproeeKTUBHUX Ta €KOJIOTIYHO YMCTUX METO/IB, aJIbTEPHATUBHUX XiMiKO-TePMiuHiil 06po6Li.
Po3po6seHo HOBUI MeTO[, 301/blIeHHS TOBLIMHY APy MifiBUILEHO] TBEPIOCTi MIAXoM (POpMyBaHHS Ha
[IOTIEPEHBO 3MILJHEHUX METOJIOM LJleMEHTallii eJIeKTpOepOo3ifiHUM JIETYBAaHHSIM TOPLEBUX [10BEPXHSIX Kineup TIY
KOMOIHOBaHMX €JIEKTPOEPO3iHUX MOKPUTTIB. [IpoBefeHo TprbOJIOriyHi AOCTiIKEeHHS Ta LOCiI)KeHHs TapamMeTpiB
SIKOCTi IIOBEPXHEBUX L1apiB, CGOPMOBAHUX METOZIOM I0HHOTO a30TYBaHHSI, KOHAEHCOBAHOTO i0HHOTO
6oMbapyBaHHS Ta KapOoHiTpaljieto. Po3pobieHo MeTon 3HKEHHST PPETUHT-KOPO3ii 17151 KOHTaKTYI0UUX
[IOBEPXOHB YIIiIbHIOBAIbHUX esieMeHTiB TIY. Po3po6sieHO TeXHOJIOTiuHI peKkoMeHauii BUrotTosyeHHs TIY 3anexxHo
Bifl yMOB pOoOOTH Ta IlepeKavyyBaHOro cepenoBuiia. EKOHOMIYHNI eeKT Bif BIIPOBAIKEHHS! OCHOBHUX I10JIOKEHb
po6OTH y BUPOOHULITBO CTAaHOBUTD 450 THC. rpH. KiII040Bi cj10Ba: TeXHOJIOTiYHE 3a0e3l1eueHHs!, 3HOCOCTIMKICTb,
TOPLEB] IMITyJIbCHI YIIiJIbHEHHSI, TYpOOMaINHY, PYHKIiOHAIbHI IOKPUTTSL, CIIPSIMOBAaHUI BUOID, €JIEKTPOepo3iliHe

JIETYBaHHA.

2. The dissertation is devoted to the solution of the scientific and technical problem of ensuring the efficiency of
face impulse seals (FIS) of turbomachines by improving the technology of manufacturing rings made of composite
materials, which combine the mechanical strength of the substrate and the protective properties of coatings. An
analysis of manufacturing technology and features of FIS operation was conducted in order to search for
technological methods that allow to create functional coatings with specified operational properties on substrates
of steels and alloys. The technique of directional choice of technology for ensuring the required quality of the
working surfaces of the FIS rings, depending on the working conditions of the seal and the environmental
properties, is developed. The technology of manufacturing FIS elements that work in corrosive environments and
made of steel, nickel and bronze alloys has been improved due to the use of energy-efficient and environmentally
friendly methods, alternative to chemical-thermal treatment. A new method of increasing the thickness of the
layer of increased hardness by forming on the pre-strengthened cementing method by electro-erosion doping of
the end surfaces of the FIS rings of the combined electro-erosion coatings is developed. Tribological researches
and investigations of quality parameters of surface layers formed by the method of ion nitriding, condensed ion
bombardment and carbonitration were carried out. The method of reducing the fretting corrosion for the contact
surfaces of the sealing elements of the FIS has been developed. Technological recommendations for the
production of FIS depending on the operating conditions and the pumped medium are developed. The economic
effect of the introduction of the main provisions of work in production is 450 000 UAH. Key words: technological
support, durability, face impulse seals, turbomachines, functional coatings, directional choice, electro-erosion
alloying.
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