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2. Increase of durability of mechanical seals of oil and gas centrifugal pumps

Pedepar:

1. luceprauisa nprucBga4eHa BUPILIEHHIO aKTyaJbHOI HAYKOBO-IIPAKTUYHOI 3a/1a4i — MiJBULEHHIO JOBrOBiYHOCTI
TOPILEBUX YIIiJIbHEHb HA(TOra30IpoOMHUCIIOBUX HACOCIB IIISIXOM BUKOPUCTAaHHS METAJIOKePaMiyHNX KOMIIO3UTIB Ha
OCHOBI BUIIIOTO Kap6ifly XpOM [1Jis1 BUTOTOBJIEHHS YIIIJIbHIOIOYMX Kijlellb i3 BUCOKOIO CTIilKICTIO 10
TEPMOPO3TPICKyBaHHS Ta BUCOKUM PiBHEM aHTU(QPUKLIMNHUX BIACTUBOCTEN. MeTasokepaMiyHi Kijblisl BUTOTOBJISIIIN
IIJIIXOM [TPOCOYYBaHHSI IOPUCTHUX 3aTOTOBOK i3 Kap6iny xpomy (Cr3C2) MinHO-HiKelb-MapraHieBUM PO3IIJIABOM
(Cu60Ni20Mn20) y Bakyymi. OLiHKy €(eKTUBHOCTI 3aCTOCYBaHHS pO3pO6JIEHOr0 MaTepiasy [jisl BATOTOBJIEHHS
KiJIel[b TOPLEBUX YIIiJIbHEHb IIPOBOIMIIN IIJISIXOM €KCIIEPUMEHTAJIBHOIO BU3HAYEHHS MOr0 MEXaHIYHUX i
TPUOOTEXHIYHUX BJIACTUBOCTEN. [I7151 BU3HAUEHHS TEII0QI3NYHMX BJIACTUBOCTEN METAJIOKEPAMIYHOTO MaTepianty
0yJ10 MPOBEIEHO NPOCTOPOBE MOJEJIOBAHHS IOT0 CTPYKTYPU. [IpoBeieHi eKcriepuMeHTabHi Ta TEOPETUYHI
IOCIigKeHHs nokasanu, mo 1 napu SiC no Cr3C2-Cu60Ni20Mn20 reMnepaTypHUl iepenag, y 30Hi KOHTAKTy €



IIPaKTUYHO y 3 Pa3y HWKYMM IIOPIiBHSHO i3 TpaguuiiiHoo napoto SiC no SiC. e nepenbadae CyTTEBO BUIIi
[TOKa3HUKY CTiMKOCTi IPOTU TEPMiIYHOTO pO3TPiCKyBaHHS. [IpOMUCIIOBI BUIIPOOOBYBAHHS Kijlellb [TOKa3aJIH, L0
3aIpPOIIOHOBAaHA KOMOiHallisg MaTepiaiB Kijlellb J03BOJIsIE€ MiABUILMTY AOBrOBIYHICTh TOPLEBUX YIIiJIbHEHD Y 2 pa3u

MIOPIiBHAHO i3 CEpPITHUMU 3a JAHUMU I1JIAHOBOTO TEXOTJISANY.

2. The thesis is dedicated to the solution of the actual scientific and technical problem - increasing the durability
of the mechanical seals of oil and gas centrifugal pumps by using metal-ceramic composites for the production of
sealing rings with high thermal cracking resistance and high level of antifriction properties. Metal-ceramic rings
were made by pressureless infiltration of chromium carbide (Cr3C2) porous performs with copper-nickel-
manganese melt (Cu60Ni20Mn20). An assessment of the effectiveness of the application of the developed material
for the manufacture of rings of mechanical seals was carried out by means of an experimental determination of its
mechanical and tribotechnical properties. To determine the thermophysical properties of the metal-ceramic
material, a spatial modeling of its structure was carried out. The conducted experimental and theoretical studies
have shown that for SiC by Cr3C2-Cu60Ni20Mn20 pair the temperature gradient in the contact zone is practically
3 times lower than in the traditional SiC by SiC pair. This implies significantly higher resistance to thermal
cracking. Industrial testing of rings has shown that the proposed combination of materials of rings can increase
the durability of mechanical seals by 2 times compared with serial data from the planned inspection.
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