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Pedepar:

1. lucepranis npucBs4YeHa BUPILIEHHIO aKTyaJbHOI HAyKOBOI 3371a4i, sIKa [10JI4rae y MifjBUILeHH] HaliiHOCTI Ta
e(EeKTUBHOCTI POOOTHU MIJIAMOBUX HACOCIB TNiPHUYO-METaIypPrilHOrO KOMILIJIEKCY LIJISIXOM BiIHOBJIEHHSI i 3aXUCTY
110ro JeTasied BiJ KOMIJIEKCHOTO BILJIMBY aOpa3vBHOTO, KaBiTaL[iTHOTO i KOPO3iTHOTO 3HOCY 3a IOMOMOIOI0
KOMITO3UTHOTO MaTepiajy Ha IOJliypeTaHOBill OCHOBI 3 JOJlaBaHHIM KOPYHAY Pi3HOMaHITHUX Qpakuiil. Y nepmomy
PO3iJli BUKOHaHWI aHAJITUYHUH OIJIS], JAHOI HAyKOBOI 3a/1a4i, SK1i [10Ka3aB, 1[0 Ha CbOTOJHIIIHIN T€Hb B yMOBax
nomeHHoro 1exy kom6inary [TAT MMK im. Iniva ni1s BigHOBIEHHSI OPOHi KOPITYCiB MIJIAMOBUX HACOCIB, SKi
3aCTOCOBYIOTb Y TEXHOJIOTIi HAMiBTOHKOTO OYMIIIEHHS IOMEHHOTO ra3y Bif] MUJy, BAKOPUCTOBYIOTb HEJOCTATHBHO

edeKTUBHU CIIOCi0 BiTHOBJIEHHS Ta MaTepiasy, sKi He 3[IaTHI YMHUTHU OIIip CIiJbHIN Aii iHTeHCUBHOTO



abpasuBHOrO, Tiipoabpa3rBHOOrO Ta KaBiTalliHOTO 3HOCY. ICHye 3HauHa KiJIbKiCTb CIIOCO6IB 3aXUCTY i BiTHOBJIEHHS
JleTajled Ta BY3J1iB METANyPriiHUX MAIlIMH, KOXKEH 3 KX PO3Pax0OBaHUI il OKPEMUM TUII 3HOCY, ajle y pasi
KoMbiHallii AeKiIbKOX BUAIB 3HOCY TaKi CIIOCOOY 3aXUCTy MOXYTb 6yTH Hee(peKTUBHUMU. AHAJII3 JIiTEpaTypHUX Ta
iHmMx BB iHpOPMaLiiHUX I)KepeJl BKa3ye Ha Te, 110 iCHYI0Ui METOY 3aXUCTY Ta BiJHOBJIECHHS 3HOLIEHNX
[IOBEPXOHb € HEJLOCTAaTHbO €(DEKTUBHUMU Ta JOCUTH TPYLOMICTKUMU B 6OPOTHOi 3 KOMIIJIEKCHUM 3HOCOM, a
Marepiau, sKi 3aCTOCOBYIOTbCSI, HE JO3BOJISIIOTh BUPIIUTY [TPOOJIEMY 3aXUCTY B yMOBAX CIJIbHOI [1ii abpa3nBHOTO,
KOpO3i1HOrO Ta KaBiTalli'HOI'O 3HOCIB. Pa30M 3 TUM Lii MaTepiany MaloTh JJOCUTh BUCOKY BapTiCTh, 110 HE 4O3BOJISIE
3aCTOCOBYBATH iX [17151 IOKPUTTIB 3HAYHOI IIJIOLi B HACOCAX Ta iHIIOMY O6s1aiHaHHi. JIpyruii po3ais NpucBIYeHun
aHaJIi3y yMOB eKCIIyaTallii Ta BUXOAY 3 JIafy IIJIAMOBUX HaCOCIB B yMOBax razoBoro uexy MMK im. Iniva. Illnamosi
HAaCOCH Ha MiAIIPUEMCTBI 3aCTOCOBYIOTh B TEXHOJIOTI] HAIlIBTOHKOTO OYMIEHHS JOMEHHOTO ra3y BiJl TNy, KiJIbKiCTb
SIKOT'O 3MIHIOETLCS B 3aJIESKHOCTI Bif] CTYIIEHA ITiZrOTOBKY CUPOBMHMU [0 I1JIaBKU, MILIHOCTI KOKCY Ta PiBHOCTI XO4y
neyi. Y TpeThOMYpO37isli eKCIIEPUMEHTAIbHUM LISIXOM 6YyJI0 BU3HAYEHO MEXaHiuHi XapaKTepHUCTUKHU
KOMIIO3UTHOT'O MaTepiaily, 110 3aCTOCOBYETbCSI /115 BiTHOBJIEHHS IlepeKavyBabHOro ob6s1aaHaHHs. Ha nincrasi
€KCIIEPMMEHTAJIBHOTO i TEOPETUYHOTO NOCiIKEeHb 0yJI0 pO3p0O06JIEHO: PallioHAJIbHUIN CKJIaJ, KOMIIO3UTHOTO
MaTtepiany, 3axUllleHU TaTEHTOM Ha KOPUCHY MOJEJlb, TEXHOJIOTIS BiTHOBJIEHHS €JIEMEHTIB [IepeKadyBajIbHOTO
00J1aJHaHHS, 2 TAKOXX HOBA KOHCTPYKLLisl KOPILYCY IIJIaMOBOT'O HACOCA, TaK CaMo 3aXUlleHi naTeHTaMu Ha KOPUCHY
Mozesb.OTpUMalu NOAAJbIINY PO3BUTOK METOU IiIBUILIEHHS CTIMKOCTI 3aXVCHUX IIOKPUTTIB 3a PaXyHOK
BMKOPHMCTAHHS B IKOCTi OPOHBOBOTO 3aXMCTy KOPIIyCY IIJIaMOBOI'0 HACOCA KOMIIO3UTHOromMaTepiany Ha
[I0JIiypETaHOBIi1 OCHOBI 3 BKJIIOYEHHSIMU 3MillHIOBAJIbHUX eJIeMeHTiB ¢ppakuismu 1 MM, 1,5 MM, 2MM B HACTYIIHIN
nponopuii 10:20:100, 1m0 J03BOINIIO NiABUIIUTY PiBEHb MEXaHIYHUX BJIACTUBOCTEN 3aXMCHOTO Mapy. Y 4€TBEPTOMY
PO3[ii BUKOHAaHO MaTeMaTUYHe i KOMII'IOTEPHE MOJIEJIOBaHHS IIPOLIECY HaBaHTAXXEHHSIPOOOUMX [I0BEPXOHb
I1JIAMOBHUX HaCOCIB BiIHOBJIEHUX 3a JOTIOMOTOIO ITOJIiMEPHOro MaTepiasny. Y po60Ti BUKOHAaHO TEOPETUYHUN aHAai3
IIpolecy 3HoCy OpOHi IJIAMOBUX HACOCIB, 3alIpOIIOHOBaHA MaTeMaTHYHA MOJIeJIb IIPOLIeCY 3HOCY, Ha MifiCTaBi SKoi
YAOCKOHAJIEHO METOIVKY PO3PaxyHKy iHTEHCUBHOCTI 3HOCY KOMIIO3UTHOTO MaTepiajy Ha I10JliypeTaHOBIll OCHOBI.
lle [03BONIMIIO OTPUMATH aHAITUYHY 3aJI€KHICTh CTIKOCTI OpPOHi KOPITyCy Bif] TPUBAJIOCTi KOHTAKTY 3
NepeKavyBajJibHUM CEPENIOBUILEM 3 YPaXyBaHHSIM €KCIIEPUMEHTAIbHO 3HANJEHUX 3HAU€Hb iX MEXaHIYHUX
XapaKTePUCTHK, 1110 MiATBEPAKEeHO pe3yibTaTaMU (Pi3UYHOro MOJeJII0BAHHSI [IpOLecy Hallpy>KeHHs 6POHi Ta
JA€MifCTaBy 3MiHUTHY K KOHCTPYKIIil0 KOPIyCy, TaK i TOBUIMHY Lapy 3aXMCHOTO IOKPUTTSL. Briepiue
3aMpOINIOHOBAHUI METOJ, OL[iHKM HAJiltHOCTi 6POHi KOPIYyCY L1JIAMOBOTO HACOCY, SIKU BPAaXOBY€ KOMILIEKCHUI
XapakTep B3aeMOlii NepeKavyBaJbHOIO CEPENOBUILA Ta 3aXMCHOTO MIapy MOKPUTTS, 1O [NO3BOJISIE IPOTHO3YBATH
TE€pPMiH BUXOZY 3 JIafly IIJIAMOBOT0 Hacoca. Pe3ysbTaT po60TH y BUIJISIAI aHAJIITUYHOI MOJieJli abpa3rBHOTO 3HOCY
KOMIIO3UTY i TEXHOJIOTII BiTHOBJIEHHS OPOHI IIJIaMOBUX HACOCIB BIIPOBA/IKEHI Yy HaBYanbHUi npouec ABH3 "TIATY".
Y n'aToMy po3zini HaBe[leHi pe3yIbTaTy IPOMUCIIOBUX AOCIIIPKEHb i BUITPOOYBaHb PO3POOIEHOI TEXHOJIOTII
BiJHOBJIEHHS] OPOHBOBOT'O IIAPYy KOPIYCIB IIJIAMOBUX HACOCIB i KOHCTPYKILI iX aTpy6Ka BCMOKTYBaHHSI.
3anponoHOBaHi TEXHOJIOTI PO OCIiAHO-TIPOMUCIIOBI BUIPOOYBAHHS B Pi3HOMaHITHUX yMOBax. Jls
MigBUIIEHHS 3HOCOCTIMKOCTI KOPITYCY IIJIaMOBOI'O HACOCA 3alIPOIIOHOBAHO BAOCKOHAJIUTH KOHCTPYKILilO aTpyoKa
BCMOKTYBaHHS, a came, Horo QpyTepyBaHHS BUKOHATH KOHIYHOI (pOpMU 3 MEHIINM OTBOPOM 3 OOKY BXOZY
rigpocymimi i no3noesxxHiMu [1-nofi6HMMK BUCTyNIaMu 3 60KY BUXiZJHOI 4aCTUHM LIbOro naTpyoKa. Po3pobiieHi
METOM BiJHOBJIEHHS HACOCIB BIPOBaAKeHi B razoBomy nexy [TAT MMK iM. Iitiva, mo nae MOKIIMBICTb NiIBUILATH
HaZMHICTh BiTHOBIEHOTO O6afHaHHS Ha 53,6%. KpiM TOro po3po6sieHa TeXHOJIOris 103BOJINIa BBECTHU Y J1af
nepekaydyBabHi Hacocu [liBneHHoykpaincbkoi AEC. KiouoBi cyioBa: abpasuBHUI 3HOC, HAZiMHICTb, IIJIaMOBUHI

HacCocC, KOpIIyc, KOMITO3UTHUN MaTepiaJI, TEeXHOJIOTisI BiﬂHOBJIeHHH, iHTEHCUBHICTb 3HOCY, 3aX1CHa 6pOHH

2. Dissertation is devoted to solving actual scientific problem that consists in increasing the reliability and
efficiency of slurry pump of mining and metallurgical complex by restoring and protecting its parts from the
complex impact of the abrasive, cavitation and corrosion using a composite material based on polyurethane with
the addition of corundum various factions. In the first section an analytical review of this scientific task was
performed, which showed that today in the conditions of the blast-furnace shop of PJSC "Ilyich Iron and Steel
Works" for the restoration of armor of shells of slurry pumps, which are used in the technology of semi-fine



purification of blast furnace gas from dust, use insufficiently effective recovery method and materials that are not
able to withstand the joint action of intense abrasive, hydroabrasive and cavitation wear. There are a large number
of methods for protecting and restoring parts and units of metallurgical machines, each of which is designed for a
separate type of wear, but in the case of a combination of several types of wear, such methods of protection may
be ineffective. The analysis of literary and other types of information sources indicates that existing methods of
protection and restoration of worn surfaces are not efficient enough and labor-intensive in combating complex
wear and tear, and the materials used do not allow to solve the problem of protection in the conditions of joint
action of abrasive, corrosion and cavitation wear.At the same time, these materials have a fairly high cost, which
does not allow them to be used to cover a large area in pumps and other equipment. The second section is devoted
to the analysis of operating conditions and failure of slurry pumps in the conditions of the gas works of PJSC "Ilyich
Iron and Steel Works". The slurry pumps in the enterprise are used in the technology of semi-fine blast-furnace
gas cleaning from dust, the amount of which varies depending on the degree of preparation of raw materials for
smelting, the strength of coke and the equality of stroke. In the third section experimentally it was determined the
mechanical characteristics of the composite material used to restore the pumping equipment.Based on
experimental and theoretical research it was developed the optimal composition of composite material and was
protected by the patent for a useful model, the technology of recovering elements of the pumping equipment, as
well as new construction of the suction nozzle of a slurry pump, also was protected by the patent for useful model.
It has been further developed using as armor protection hull slurry pump composite material based on
polyurethane with inclusions of strengthening elements, thus improving resource pumping equipment. In the
fourth section, mathematical and computer simulation of the loading process of the working surfaces of slurry
pumps reconstructed with the help of a polymeric material is performed. In this paperit's performed a theoretical
analysis of the wear process of slurry pumps' armor,a mathematical model of wear process from which improved
the method of calculation of the intensity of wear composite material based on polyurethane. That allowed to
obtain analytical dependence the stability armor hull of the duration of contact with the pumping environment
considering experimentally found values of their mechanical characteristics, confirmed by physical modeling the
process stress armor and allowed to change as housing construction and thickness of the protective coating. The
first time it is proposed method for evaluating the reliability armor hull slurry pump, which takes into account the
complex nature of the interaction pumping environment and the protective layer of coating that allows to predict
the time of failure of slurry pump. The results as the analytical model of abrasion wear of composite armor and
recovery technology of slurry pumps are introduced in the educational process ofSHEE "PSTU". The fifth section
presents the results of industrial research and testing of the developed technology for the restoration of the
armored layer of shells of slurry pumps and the design of their suction nozzles.The proposed technologies were
tested in a variety conditions.In order to increase the wear resistance of the slurry pump body, it was proposed to
improve the design of the suction pipe, namely, its lining to perform a conical shape with a smaller aperture on the
side of the hydrosubstance input and longitudinal P-shaped projections on the part of the output portion of the
pipe. Developed methods of recovering pumps are introduced in the gas plant of PJSC "llyich Iron and Steel Works",
which makes it possible to increase the reliability of reduced equipment to 53.6%. The same time developed
technology has allowed putting into operation transfer pumps of South Ukraine Nuclear Power Plant. Keywords:
abrasive wear, reliability, slurry pump, hull, composite material, recovery technology, intensity of wear, protective
armor.
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