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KoHTtakTHBIC HaNpsHKEHUS MIPH CKOJILKEHUH JTUCTIEPCHBIX MAaTEPUAIIOB 110 MIOBEPXHOCTH PabOYMX JIoma-
cTel TypOOMaIINH ONPEneNsOT CKOPOCTh 3PO3MOHHOIO M3HAIIMBAaHUS 000pynoBaHus. B cratbe paccMoT-
peHa MexaHHKa (PUKLUOHHOTO CKOJB3SIIEr0 KOHTAKTa YaCTHUIIBI C PaAHAIIbHON JIONAcThio poTopa. [loka-
3aHO, 4TO MO/ JHCTBUEM LIEHTPOOEKHOHN CHIIBI M CUJIBI TPEHHSI CKOPOCTh CKOJBKEHHSI YaCTHIIBI HAPACTaeT
U aCUMNTOTHYECKU NPUOIIKAETCS B CEPEIMHHOMN W KOHIIEBOH YaCTH JONMACTH K 3HAYCHUIO TMHEHHOH (PyHK-
UM, 3aBUCSIIEH OT KO3((UIMEHTa TPEHUS YAaCTHULBI O JIONACTh U YIJIOBOW CKOPOCTH BPAILCHHUS POTOPA.
[Nony4eHbl aHATUTHYECKHE 3aBUCUMOCTH TS OTIPEICIICHHSI CKOPOCTH CKOJIBKEHHS YACTHLIBL, @ TAKKE CHIIBI
Kopuonuca, npmxumaromieii ee k jonactd. Ha mpumepe yCKOpeHHOTO JBIKEHHS YacTHI[ KBapla BAOJb
CTaJIbHOM JIONIACTH MPOAHANM3UPOBAHO BIMSHUE TUAMETPa YaCTHII, YIJIOBOH CKOPOCTH BPALEHUS POTOPa U
ko3 duLmeHTa TPeHNs YaCTHUIL O JIOTIACTh HA BEJTMUYMHY BO3HMKAIOIINX KOHTAKTHBIX HANPSDKEHUH U UX pac-
npeJeNieHne 1o JITTMHE JIONacTH. Pe3ynbTaThl YHCICHHOTO MOJICIMPOBAHHS TOKA3aJI, KOHTAKTHBIC HAITPsDKe-
HUSI KHTEHCHBHO PacTyT ¢ yBEJIMUCHUEM YTIIOBOH CKOPOCTH BpateHus potopa. [Ipu 3Tom 1st poTopoB OBICT-
POXOJIHBIX LIEHTPOOEKHBIX yekoputedeii (o = 400—500 ¢ 1) na paccrosauu 400—500 MM OT OcH BpaleHus
KOHTaKTHBIE HampspkeHus npepbimatoT 700 MIla, 4ro Bellie NpeienoB TEKY4eCTH BBICOKONPOYHBIX KOH-
CTPYKIIMOHHBIX CTajel U HEM30EKHO BI3BIBACT IPO3UOHHOE Pa3pyLICHHE TTOBEPXHOCTHBIX CIIOEB JIOTIACTH.
Pesynprathl Hccieq0BaHMM MOTYT OBITH MCTIOJIB30BaHbI B MH)KEHEPHON MTPAKTUKE MPU MIPOSKTUPOBAHUH LIEH-
TPOOEKHBIX yCTPOUCTB Ha 3Tare BbIOOpa MaTepuaa JOMacTH, a TAKXKE B yueOHOM Ipolecce PH Or0TOBKE
WH)KEHEPHBIX KaJpOB JUIsl IPOSKTUPOBAHUS M DKCILTyaTallly IIEHTPOOESIKHBIX TEXHOJIOTHYECKUX MaIIVH.
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Abstract

Contact stresses during sliding of dispersed materials over the surface of turbo machine rotor blades are
the most important factor that determines the rate of erosional wear of equipment. The article deals with the
mechanics of the frictional sliding contact of a particle with a radial rotor blade. It is shown that under the
action of the centrifugal force and the friction force, the sliding velocity of the particle increases intensively
and asymptotically approaches in the middle and end parts of the blade to a linear function depending on the
coefficient of friction of the particle against the blade and the angular speed of rotation of the rotor. Conven-
ient for engineering calculations, analytical dependences are obtained to determine this velocity as well as
the Coriolis™ force pressing the particle to the blade. With regard to spherical particles, a formula is obtained
for the computational assessment and modeling of the arising contact stresses.Using as example the quartz
particles accelerated motion along a steel blade, the influence of the particle diameter, the angular velocity of
the rotor, and the friction coefficient of the particles on the blade on the emerging contact stresses magnitude
and their distribution along the blade length is analyzed. The results of numerical simulation showed that the
contact stresses grow intensively with an increase of the rotor angular velocity. At the same time, for rotors
of high-speed centrifugal accelerators (o = 400—500 s?) at a distance of 400—500 mm from the axis of
rotation, contact stresses exceed 700 MPa, which is higher than the yield strength of high-strength structural
steels and inevitably causes erosion destruction of the blade surface layers. The research results can be used
in engineering practice in the design of centrifugal devices at the stage of the material for the blade choosing,
as well as in the educational process in the training of engineering personnel for the design and operation of
centrifugal technological machines
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