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HaHEeCEHHSIM (QYHKIIOHAJIbHUX TOKPUTTIB

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

Pedepar:

1. lnceprarnist npucBsYeHa BUPillIeHHIO HAYKOBO-TEXHIYHOI 3a71a4i 3a6e3nedeHHs Ipale3faTHOCTi TOPLEeBUX
iMIysibcHUX yuinbHeHb (T1Y) TypboMalnH MIISIXOM YO,0CKOHAJIEHHS TeXHOJIOTiI BUTOTOBJIEHHSI Kijlellp i3
KOMIIO3ULIITHUX MaTepiasliB, 1110 MOeIHYIOTh Y COOi MexaHi4Hy MIlJHICTh OCHOBU Ta 3aXUCHi BJIaCTUBOCTi TOKPUTTIB.
[IpoBeeHO aHali3 TEXHOJIOTII BUTOTOBJIEHHS I 0CO6/MBOCTeN eKciutyarauii TIY, 3 MeTO0 MOLIyKy TeXHOJIOTIYHUX
METO/IiB, 5IKi JO3BOJISIIOTh CTBOPIOBATHU Ha MifKJIanKax 3i ctaseil i cniasiB QpyHKLiOHAIbHI TOKPUTTS i3 3aJaHUMU
eKCIUlyaTallilHMMU BJIaCTUBOCTSIMU. PO3p06IEHO METOJIUKY CIIPSIMOBAHOTO BUOOPY TEXHOJIOTI] 3a06€3MeYeHHs
HEeOoO0XiIHOI IKOCTi po60UMX OBEPXOHD Kiselp TIY 3a1eKHO Bii yMOB po60TH YIIIiIbHEHHS 1 BJ1aCTUBOCTEN

HaBKOJIUIIHbOTO CEPEOBUIA. YIOCKOHAJIEHO TEXHOJIOTII0 BUTOTOBJIEHHS enieMeHTiB T1Y, sKi npauoooTh B



arpeCUMBHUX CEPELOBUILAX | BUTOTOBJISIIOTECS 31 CTaJIeBUX, HiKEJIEBUX Ta OPOH30BUX CIIJIABIB, 3 PAXyHOK
3aCTOCYBaHHSI eHeproeeKTUBHUX Ta €KOJIOTIYHO YUCTUX METO/IB, ajlbTepHAaTUBHUX XiMiKO-TepMidHil 06pooLi.
Po3po6seH0 HOBUI MeTO[, 301/blI€HHS TOBLIMHY APy MifiBUILLEHO] TBEPIOCTI MIJIIXOM (POpPMYyBaHHS Ha
[ONEPEHbO 3MILJHEHUX METOJIOM LIeMEHTallii eJIeKTPOepO3ifHUM JIETYBAaHHSIM TOPLEBUX [1OBEPXHSIX Kinewp TIY
KOMOIHOBAHUX €JIEKTPOEPO3iHUX NOKPUTTIB. [IpoBeieHO TPUOOIIOTivHi JOCTIIKEHHS Ta JOCTiIKEeHHS 1apaMeTpiB
SIKOCTi IOBEPXHEBUX 11apiB, CGOPMOBAHUX METOJIOM I0HHOTO a30TYBaHHSI, KOHEHCOBAHOTO i0HHOTO
6oMbOapyBaHHS Ta KapOoHiTpaliet. Po3pobieHo MeToH 3HKEHHST (PPETUHT-KOPO3ii 1151 KOHTaKTYI0UHUX
[IOBEPXOHB YIIiJbHIOBAIbHUX ejieMeHTiB TIY. Po3po6sieHO TeXHOJIOriYHI pekoMeHaanii BUrotosyueHHs TIY 3anexxHo
BiZl YMOB pO6GOTH Ta IEPEKAYYBAHOTO CepeloBuIla. EKOHOMIYHMIA €(EKT Bif BIPOBAIKEHHSI OCHOBHUX I10JIOKEHb
po60TH y BUPOOHULITBO CTAaHOBUTD 450 TuC. rpH. KiII040Bi cj10Ba: TEXHOJIOTIYHE 3a0€e311eUeHHs], 3HOCOCTIHKICTb,
TOPLEBI IMITyJIbCHI YIIiJIbHEHHS], TYpOOMaMHY, PYHKIiOHAIbHI IOKPUTTSL, CIIPSIMOBAHUI BUOID, €JIEKTPOEpO3iliHe

JIETYyBaHHA.

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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