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aMILITYZ,

2. Identification of reasons of asynchronous vibrations excitation for turbo-compressors rotors and methods of
reducing their amplitudes.

Pedepar:

1. Inceprauis npucss4yeHa ineHTudikauii NpuyurH 30y )KeHHSI HECUHXPOHHUX KOJIUBaHb POTOPiB TyPOOKOMIIPECOPIB
i cnoco6aM 3HIKEHHS! iX aMIUIITY, i BKIIOYae B cebe po3poOoKy METOLY OOy I0BU JUCKPETHUX 6araTOMacOBUX
HeJIiHIHHMX MaTeMaTUYHUX MOJiejieil pOTOpiB TypOOKOMIIPECOPIB 115l AOCIiIPKEHHS BIIJIMBY MiINIUITHUKIB
KOB3aHHS$1, BHYTPIlIHBOI'O TEPTSI Ta iHIIMX IapaMeTpiB Ha IIOBEIiHKY POTOPa B 00JIACTi CTiKUX i HECTIIKMX 4aCTOT
obepraHH4 . Ha 0CHOBI po3p06s1eHOI METOIUKY iAeHTHU(PIKOBaHI KOHKPETHI HeJIiHiIHI MOJieJli pPOTOPHUX CUCTEM IJIst
Pi3HUX TUIIiB MiJIIATHUKIB KOB3aHHS. JJOCIiIKEHO BILJIUB Pi3HUX MOJIEJIEN BHYTPILIHBOTO TEPTS HA CTIMKICTb i
XapakTep IOJIiIrapMOHIYHMX KOJIMBaHb POTOPIB. [IpoBeieHO eKCIIepUMEHTAbHI TOCTiI)KEHHS JUHAMIKY POTOpa
TypOOKOMIIpECOPA Ha Pi3HUX TUIAX MiAMUIIHKUKIB. 3a pe3ysbTaTaMy BUNIPOOYyBaHb BU3HAYEHI 'PAaHNYHI 10 CTiMKOCTI
4aCTOTH 0O€pTaHHS pOTOpaA B 3aJIEXKHOCTI Bif Auc6anaHcy. Takoxk eKCliepuMeHTaIbHO OyJla OTpMMaHa Meska

CTiMKOCTi MOZI€JIBHOTO POTOpA MpY 3MiHi TEMIIEPATYpU MACJIa, IO MOJAETHCS B MiAMUITHUK, [I719 Pi3HUX THUIIIB



HiAIUITHYKIB; TOCJIIP)KEHO 3aJI€5KHICTh 3MiHM TPAHUYHO] IO CTIMKOCTi YaCTOTU OOEPTaHHS POTOPA Bifl
IiaMeTpasibHOTO 3030PY IJIs1 5-TY CETMEHTHOTO MiINUITHKKA i BIJIMB TUCKY MAacJa, IO MMOJAEThCA B MiJIIUITHUK, HA
BibpauiiiHuii ctaH potopa. JlocaimKyBaHUM 06'€KTOM € BibpaliliHuIl CTaH THYYKOro poTopa TypooKOMIIpecopa,

00yMOBJIEHU BIVIMBOM HEJIiHIMHUX €(EeKTiB MiAIMITHMKIB KOB3aHHSI.

2. Dissertation is devoted to identification of reasons of asynchronous vibrations excitation for turbo-compressors
rotors and methods of decreasing their amplitudes, and includes development of design method of discrete
multiweight non-linear mathematical models of turbo-compressors rotors for researching effect of titling pad
bearings, internal friction and other parameters on rotor behavior in range of stable and unstable frequencies of
rotation. On the basis of developed method, specific non-linear models of rotor systems for different types of
titling pad bearings have been identified. Effect of different models of internal friction on stability and nature of
polyharmonic vibrations of rotors have been researched. Experimental researches of turbo-compressor rotor
dynamics at different types of bearings have been conducted. Values of limiting speed of rotor depending of
unbalance have been determined upon test results. Also, stability limit of model rotor at changing temperature of
oil supplied to bearing for different types of bearings has been experimentally obtained, dependence of changing
limit speed of rotor on diametrical clearance for segment five shoe bearing and effect of oil pressure supplied to
bearing on rotor vibration state have been researched. The researched object is vibration state of turbo-
compressor flexible rotor defined by effecting non-linear effects of titling pad bearings.
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