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Anomauisn

Jocnioocenusn 008206iuHOCmI pomopis ciopasiiunux mypoin piukoeux ciopoenekmpocmanyii [1odinbcokoeo peziony
BUABUIO 6NIUE KOMNIEKCY (hakmopis. Ananiz ceomempii ma cmany pobouux no6epxoHb GUABUE 3HAUHE NOUKOOIICEHHS]
HaseHuMU y 8001 AbpazusHuMu yacmramu ma kaeimayicro. Ilokasamno, wo npo@ine poboyux Koic 3MiHIOEMbCSL NIO 4ac
excnyamayii HepigHomipHo. Biosnauaemocs, uo nepeors nosepxms 3HOULeHA NEPeBaAdCHO 3a ADPAZUBHUM MEXAHIZMOM,
SAKUL 8I03HAYAEMbCS HASLBHICMIO PI3HOL 2TUOUHU NOOPANUH MA 3a2IUOIeHb, K NO8MOPIOIOMb MPAEKMOPII0 CMPYMEHI8
800U 3 MBEPOUMU BKIIOYEHHAMU. 360pomHull OIK Tonameli MA€ U0 IAHOWADMY 3 BeUKOH KIIbKICIIO Kpamepie ma
saenubaens. [lpu yvomy wopcmkicms nogepxui 6i0 R,0,63 na noeomy pobouomy koaeci nociputyemocs 0o R,320 na
sHouwenomy. Hatlbinbwuil 3noc cnocmepicaemocs 6ina poboyux Kpauox Kojic, 0e mpanisomsbCs MmaKodic Micys 3
NOWKOOJACEHHAM 2i0poeposicto. AHANI3 8KA3VE HA PI3HI MeXaHizmu DYUHY8AHHS NOGEPXOHb MA GUMO2U 00 (DI3UKO-
MEXAHIYHUX XAPAKMEPUCUK Mamepianie pisHux poboyux nogepxoHs. 3anponoHO8AHO MOOelb NOWKOONCYBAHOCMI
NOBEPXOHb POOOUUX KOTIC 2iopoazpe2amis, wo npayioroms y 600i 3 AOpA3UEHUMU YACMKAMU.

KirouoBi ciioBa: rigpasiiuaa TypOiHa, podoue Koieco, Kapitallis, abpa3uBHI YaCTHHKH, 3HOITYBAHHSI, HAHOCH

Abstract

The study of the durability of the rotors of hydraulic turbines of river hydroelectric power stations in the Podilsk
region revealed the influence of a complex of factors. Analysis of the geometry and state of the working surfaces
revealed significant damage by abrasive particles and cavitation present in the water. It is shown that the profile of the
working wheels changes unevenly during operation. It is noted that the front surface is worn mainly by an abrasive
mechanism, which is characterized by the presence of scratches and depressions of different depths, which repeat the
trajectory of water jets with solid inclusions. The reverse side of the blades has the appearance of a landscape with a
large number of craters and depressions. At the same time, the surface roughness from Ra0.63 on a new impeller
deteriorates to R.320 on a worn one. The greatest wear is observed near the working edges of the wheels, where there
are also places with hydroerosion damage. The analysis points to different mechanisms of destruction of surfaces and
requirements for physical and mechanical characteristics of materials of different working surfaces. A model of damage
to the surfaces of the working wheels of hydraulic units operating in water with abrasive particles is proposed.
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Ha 3HomyBanHa poOodoro kojeca TigpaBiiuyHOI TYpOIHM BIUIMBA€ IIBUAKICTH MOTOKY BOOM BiIHOCHO
Horo moBepxoHb Ta il (i3MKO-XIMIYHMKA ckjaja. BigHocHa MIBHAKICTH MOTOKY BIZHOCHO Kojeca TypOiHM
(YHKIIOHATBHO 3aJIEKUTH Bifl TIAPOCTAaTHYHOTO HATOpPy BOJM, BTPAT HA TiAPABIIYHMX ONOpax y KaHajax
MiBEZICHHS Ta HABaHTAXXEHHSI, SIKE 3HIMAE SHEPrilo 3 Kojieca Ha eNIeKTPUUHUI renepatop. HaBaHTa)xeHHS Ha
pobode KoJeco Ta TepTs y MOro omnopax 3arajJbMOBYIOTh HOT0, IO 301UIbINYE BiAHOCHY IIBUIKICTD PyXy
MOTOKIB BOJIM Ta 3BaYKEHUX Y Hill a0pa3WBHHUX YaCTOK BiTHOCHO HOTO MOBEPXOHb.

Cepen OCHOBHMX CKIAJOBHX 3HOCY pPOoOOUYOro Kojeca TifpaBliyHOi TypOiHM MOTPiIOHO BUAIIUTH
rigpoaOpa3uBHUM, KOpO3iWHUM, KaBiTamiiHui Ta TigpoeposiiiHuii. KoposiiiHe 3HOIIyBaHHS TajibMYIOTh
LUISIXOM 3aCTOCYBaHHS BUCOKOJIETOBaHHX , HEPKaBilOUMX MaTepiaiB abo HalIaBiIeHb.

Ha nomkomkenHs merany neraneld TypOiH BIUMBae xiMmiuHa aisi kapitaumii. Lle 3ymoBiIeHO THM, 10
KHCEHb IMOBITPsI MiJ Yac HOro BUAUIEHHS 3 BOIOH, B3a€MOJI€ 3 Mapolo, razaMu 1 TBEpAMMHU MOBEPXHIMHU 3a
YMOB 3HAYHUX TPAJi€HTIB TUCKY Ta TEMIIEPATypH, CTAE XIMIYHO aKTHBOBAHHM. Al TOJOBHOIO MPHYUHOIO
pYHHYBaHHS MeTally MOTpiOHO BBayKaTH MEXaHIYHUH BIUIMB BiOpauiid Ha poOo4i MOBEpXHI OOTIYHMX TiM, IO
3HAXOOATHCSA B KaBITAIlIMHINA 30HI.

ExcrniepuMeHTanbHO BCTAHOBJIEHO, IO HA KOJecax TiIpaBiiuHUX TYpOiH BCiX KOHCTPYKLIH Ta pi3HUX
BUPOOHUKIB, SIKIi MM JOCHTIJDKyBaJlid, HaWOUIBIIMI 3a BEIMYMHOIO 3HOC 3a(ikcoBaHO Ha mepudepiiHuX
ninsHKax Jjonared. IIpy LbOMy TOCTPOKYTHHMH MpoQiip JIOMAaTOK IOCTYIIOBO 3HOIIYEThCA 1 HaOyBae
KPHUBOMIHIITHOT opMH.



BaxxnmuBy ponb y gerpajgauii MatepianiB Ta iX 3HOIIYBaHHI BifirpaloTh MPY>KHI XBUJIi AedopMariii Ha
MOBEPXHAX Ta y TAUOWHI. TpamuIliiiHi TeXHOIOril 3MIITHEHHS Ta MiABUINCHHS 3HOCOCTIMKOCTI 3a paXxyHOK
MOBEPXHEBOr0 Ta O00’€MHOr0 TapTyBaHHA NPUHOCITH OOMEXKEHHH TO3UTHBHUI e(peKT BHACIIIOK
PO33MILIHEHHS IIiJi BIUIMBOM YAApHOi Aii KaBitamil mig dvac poOOTH, IO CYMPOBOKYETHCS PIZHUMH
(ha30BHMH mepexoaMH Ta PyHHYBaHHSIM KPUXKUX (a3.

Jns BiZHOBIECHHS Ta 3MILHEHHA POOOYMX MOBEPXOHb PO3pOOJIEHA HOBA TEXHOJOTIS HAIJIaBICHHS
MOBEPXOHb 3 KOMIUIEKCHUM JIETYBaHHSM IIISIXOM 3aCTOCYBaHHS JIETYBJIBHUX EJIEKTPOJHHUX CTPivoK [1, 2].
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