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Nonlinear Frequency Response Analysis of Circumferentially Grooved Journal Bearing

Considering Cavitation

Byoung-Hoo Rho and Kyung-Woong Kim
Department of Mechanical Engineering, KAIST

Nonlinear characteristics of

Abstract

the hydrodynamic jourmal bearing with

circumnferentially groove are analyzed numerically considering cavitation region, when an

external sinusoidal shock is given to the

system. The oil film force is obtained by

solving the finite width universal Reynolds equation at each time step. Frequency
response function and journal orbit obtained from both linear and nonlinear bearing

simulations are compared with each other. The vibration response of .the journal is

different from the expectation obtained from the linear analysis as increase the vibration

amplitude of external disturbance. Therefore, the linear theory is not adequate, and the

nonlinear calculation such as used in this research is needed to design safety rotor

systems.
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Fig. 2. Time response
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. acceleration of bearing disturbance

. damping matrix

O W

. bearing clearance

. damping coefficient of bearing

: matrix of frequency response function
: film force

¢ film thickness

¢ stiffness matrix

. stiffness coefficient

. bearing length

! mass matrix

: mass of journal

bﬁkha"wg'\"ﬁ“

: o1l pressure

. perturbed pressure,(i=1,2,3,4)

>

. bearing radius

N0 X

. position vector

. time

-

: coordinates

<
N

! angular coordinate
1 01l viscosity

! angular speed of rotor

6 &8 R © =

. attitude angle

subscripts
b,/  bearing and journal
0 . static equilibrium position

x,y  direction of x and y-coordinate
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