506. Modeling and diagnostics of gyroscopic rotor

V. Barzdaitis™® M. Bogdeviius*®, R. DidZiokas™, M. Vasylius**
*Kaunas University of Technology, Department of Exegiring Mechanics, Donet#o St.73, Kaunas, LT-
44244, Lithuania
%ilnius Gediminas Technical University, DepartmeififTransport Technological Equipment, Plytines St.
27 LT-10105, Vilnius, Lithuania
3Klaipéda University, Mechatronic Science Institute,iBij St. 17, Klaigda, LT-91225, Lithuania
E-mail: avytautas.barzdaitis@ktu.lt, b marius.bogdevicius@ti.vgtu.lt, ¢ rimantas.di dziokas@Xktu.lt,
d marius.vasylius@ku.lt

(Received 17 September 2009; accepted 27 November 2009)

Abstract. Study of dynamics of heavy impeller rotor and feglwiagnostics of tilting-pad
journal bearings is the object of this paper. Irlioubbing process in the bearings at resonance
and increased rubbing phenomenon in both bearirags identified experimentally in situ by
measuring radial gaps. Rotational speed was esfti@oli when gravitational force became
dominant over rotor gyroscopic force. Rotating egstmodel was designed, simulated and
verified.
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Nomenclature

Names Description Names Description

{q} 'The nodal element L. L. L, Inductive reactance of stator and
displacement vector rotor

[N], [Ng] The r_natrices of shape W, /Angular velocity of voltage
functions

{é}, (o) Angular velocity U, Voltage

v}, (v} Flux space vector and time | M Torque of EM
derivative

l, Inertia mass moment of rotoj pol Number of EM pol

(B, (tw.,)}  |Vector of nonlinear functiong[M (q)] Mass matrix

[AJ Matrix of resistors and [C].[G] ,[K] [Pamping, gyroscopic, stiffness
inductive reactance of stator matrixes
and rotor

?, Angle of rotor {F(q, q)} The load vector of the finite

element.
Me(*//) Electrical torque F,. Foy Foz Fluid-film force components
M, ((Pi R pGi) Resistance torque [Kb]’[cb] Stiﬁness, damping matrixes of
bearing
ror Resistor of stator and rotor {q } \Vector of displacement of
st b bearing.
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