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Crarbst OCBALIEHA pacuéTy AEHCTBYIOMNX CHII M aMIUIUTYIHO-YaCTOTHBIX XapaKTEPUCTHK CUCTEMBI «PO-
TOpP—CTaTOP», HAXOJAIIEHCS B COCTOSHUU (PPUKIIMOHHOTO KOHTakTa. B OTIMYME OT M3BECTHBIX ITOIXOOB
CHJIa HOPMAJIBHOTO JaBJICHHUS MEKIY POTOPOM H CTaTOPOM OTIpe/ielieHa He TOJIBKO YIPYTOCThIO U AeMIi(pu-
POBaHHEM HX MaTepHAIIOB B MECTE KOHTAKTA WIIW/U OTIOp CTAaTopa, HO M U3THOHON KOMIUIEKCHOM KECTKOCTHIO
BCEr0 pOTOPA, YCIOBHO MOJTYYMBILETO JOMOJHUTENBHBIH NOAMUIHUK C 3a30poM. Takasi KBa3UCTaTHYECKas
peakiys poTopa Ha KOHTAKT CO CTaTOPOM, M3HAYAJIBHO C KYJOHOBCKUM TPEHHEM CKOJBKEHUSA MEKIY HUMH,
pacirpena A0 AMHaMHUYEeCKOTO KOHTAaKTa C TPEHHEM KaueHHUs pOTopa IO CTaTopy, 3aBUCHMBIM OT CHJIBI HOp-
MaJbHOTO JIaBIE€HUS MEXIY HUMH. B nipeasioxkeHHON MaTeMaTH4ecKkoi MOJIENIN M B pACCMOTPEHHOM MPaKTH-
YECKOM TpHMepe ypaBHEHHs 00KaTa COCTABIICHBI U PEIICHBI B MATPUYHOH (hOpME OTHOCHUTEIFHO CKOPOCTH
MIpPerecCcry 1 MepeMEenIeHI POTOpa, UCXOAS N3 CUCTEMHBIX (B3aUMOCBSI3aHHBIX CO CTATOPOM) yIIPYTO-HHEP-
LUOHHBIX XapaKTEPHUCTHUK, a TAKKE U3 KOAPDHUIIMEHTOB TPEHHS CKOJIBKEHHS U KaYCHUsI, BHyTPEHHUX W BHEIII-
HUX TOTeph. PacuéraMu ycTaHOBIEHBI KOHEUHBIE IAHMAINla30Hbl BO3MOXKHBIX YTJIOBBIX CKOpOCTEH st 0e30T-
PBIBHOTO OOKaTBIBAHUS POTOPOM CTAaTOpa M MOKa3aHa BO3MOKHOCTH €T0 YCTpaHEHHsI, KOPPEKTUPYS BCETO JBa
napameTrpa cucTeMbl — KodpuImeHT nemMnpupoBaHus poTopa U MOAYJIb YIPYTrOCTH KOHTAaKTHOW MOBEPX-
HOCTH CTaTopa.

KuaroueBrble c10Ba: poTop, Bal, CTaTop, OOKAT, MPOCKAIb3bIBaHHUE, CKOIBKEHHE, KaUeHrne, O0paTHas Tpe-
meccus, 0€30TPHIBHOE IBIDKCHUE.
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Abstract

The article is devoted to the calculation of the acting forces and amplitude-frequency characteristics for
the rotor-stator system in a state of frictional contact. Unlike the known approaches, the normal pressure force
between the rotor and stator is determined not only by the elasticity and damping of their materials at the
point of contact and/or stator supports, but also by the bending complex stiffness of the entire rotor, which
has conditionally received an additional bearing with a clearance. Such a quasi-static reaction of the rotor to
contact with the stator, initially with Coulomb friction between them, is expanded to a dynamic contact with
rolling friction of the rotor on the stator, dependent on the normal pressure force between them. In the pro-
posed mathematical model and in the considered practical example, the motion equations are composed and
solved in matrix form relative to the precession velocity and rotor displacements, based on the system (inter-
related with the stator) elastic-inertial characteristics, as well as the coefficients of slipping and rolling fric-
tion, internal and external losses. The calculations established the final ranges of possible angular velocities
for the continuous rolling of the rotor around the stator and showed the possibility of eliminating it by cor-
recting only two system parameters, they are the rotor damping coefficient and the elastic modulus of the
stator contact surface.
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