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Pa3zpaboTaHbl METOIMKH aHATUTUYSCKOTO U YUCIICHHOTO MOCIUPOBAHUS KOHTAKTHO-paboyuell CUCTEMBI
TypOo- 1 3ekTpoManirH. OHH TO3BOJISIOT ONPECIIATh TUHAMUUECKAE XapaKTCPUCTUKKU U HArPy3KH B CH-
CTeMe THIIa «POTOP—CTaTOP» B ciydae BBIOOPKH 3a30pa MEXIY HUMH U TOCIEMYIOIINX MX IBWKEHUN C
yaapamu win 0e3 OTpbIBa IpyT OT Apyra. B cucteme poTop u cTatop aeopMHUpyeMBI, )KECTKOCTh TPYIIHXCS
MOBEPXHOCTEH NepeMeHHa U pabounii 3a30p MeX Iy HUMH peaenbHo man (B 5S0—500 pa3 MeHbIne paanyca
poTOpa B KOHTAaKTHOM MecTe). [TokazaHo, uTo 3h(heKT abCOMOTHON YIIPYTrOCTH CTaTOPa MOPOXKIACT 3HAYH-
TeJIhbHOE N3MEHEHHE COOCTBEHHBIX KOJICOaHU CBS3aHHOW CUCTEMBI «POTOP—CTATOP», TO ECTh €€ COOCTBEH-
HBIX 4acToT ¥ popm. OTMeUeHO, UTO yrpyras aedopmaiius TPYIUXCs MOBEPXHOCTESH MPUBOANT K HEJIMHEH-
HOMY YBEJIMYEHUIO X KOHTAKTHOM JKECTKOCTH, CKJIAJbIBAIOIICHCS U3 KBA3UCTATUYECKOW U TMHAMUYECKOU
cocTaBisitoluX. ITocneacTBUSMU PENeIbHO MAJIOro 3a30pa CTAHOBATCS COPA3MEPHAsl C HUM yHOpyras Jie-
(hopMalusi KOHTAKTHBIX MOBEPXHOCTEH (10 TOJOBUHBI BEJIMYMHBI 3a30pa B MECTE KOHTAKTa) MPU 00KATKE C
MIPOCKAIB3BIBAHUEM POTOPA TI0 CTATOPY, & TAKXKE HCUE3HOBEHUE YNCTOTO KaueHHsI, KOTOPOE COITPOBOXKIACTCS
(haKTUYECKUM OTCYTCTBHEM YacTOT BpallleHUs Jake MPU HU3KOYACTOTHBIX popMax oOkaTeiBaHus. [lomyden-
HbIE AMarpaMMbl U3MEHEHH KOHTAKTHBIX JKECTKOCTEH M MPEIECCHOHHBIX 9acTOT U XY-TpaeKTOPUU MOTYT
CJIY’>KMTh HCTOYHUKAMHU UCXOHON MH(OPMAIIUH JUTS UACHTU(PUKAIIUN PAa0OThI PeabHONH POTOPHOM MaIllUHbBI
Ha TIOpOT'e ONAaCHON OOKATKH W MPH JAIBHEHIINX HCCIIETOBAHMSIX KOHTAKTHBIX KOJIGOaHHIA POTOPOB.

KiroueBble ciioBa: poTop, BaJ1, CTaTop, 06KaTKa, MMPOCKAJIb3bIBAHUEC, CKOJIbXXCHUE, ITPELICCCHU, 6630TpLIB—
HOC IBHIKCHUC.
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Abstract

Analytical and numerical modeling approaches for the contact-working system of turbo- and electric ma-
chines have been developed. The simulation allows to determine some dynamic characteristics and loads in
the rotor-stator system when there is a clearance between them loss and their subsequent motions with impacts
or without separation from each other. In the system, rotor and stator are deformable, the stiftness of rubbing
surfaces is variable, and the working clearance between them is extremely small (50—500 times less than the
rotor radius at the contact point). It is shown that an effect of the absolute elasticity for stator generates a
significant change in natural oscillations of the coupled rotor—stator system, that is, for its eigenfrequencies
and eigenmodes. It is noted that the elastic deformation of rubbing surfaces leads to a non-linear increase in
their contact stiffness, which consists of quasi-static and dynamic components. The consequences of an ex-
tremely small clearance are an elastic deformation of the contact surfaces commensurate with it (up to half
the clearance size at the point of contact) during rolling with slipping of rotor over stator, as well as the
disappearance of pure rolling, which is accompanied by the actual absence of rotary speeds even at low
frequencies of contact whirling. The resulting diagrams of changes in contact stiffness and whirling frequen-
cies and XY-trajectories can serve as sources of initial information for identifying the operation of real rotary
machine on the threshold of a dangerous rolling with slipping and whipping and for further studies of contact
oscillations of rotors.
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