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A study on the Static and Dynamic Characteristics of
Tilting Pad Thrust Bearing by Approximate
Elasto-Thermohydrodynamic Lubrication Analysis

Pvung Hwang*, Kwang-Hee Lee**

*Department of Mechanical Engineeving, Yeungnam University
**Agency for Defense Development

Abstract—The thermohydrodynamic analysis of tilting pad thrust bearing is studied with the
consideration of elastic effect of pad. Reynolds equation, deflection equation and energy equation
are solved simultaneously with the boundary conditions. Reynolds equation is modified as the
approximate form. Pads are supported by the line pivot and the point pivot respectively. Pads
are considered as the flat planes. Effects of pad thickness on the performance of thrust bearing
are emphasized and the performances of rigid pad and elastic pad are compared. Effects of inlet
temperature on performances of the bearing are compared. Dynamic characteristics of both pad
supported by line and point pivot are compared.
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: pressure (N/m?
. pressure at equilibrium position (N/m?)
. atmosphere pressure (N/m?)
: (N/m?
T (N/mP/sec)
. radial coordinate

BTN I

U inner radius of pad (m)

=

: outer radius of pad (m)

. circumferential coordinate

. coordinate normal to r-0 plane

. film thickness (m)

. film thickness at the pivot line (m)
: runner velocity (m/sec)

:angular velocity of runner (rad/sec)

T e oFsrNDg

. viscosity of lubricant (Pas)
W . viscosity of the leading edge (N sec/m?

B . temperature/viscosity parameter
p : density of lubricant (Kg/m®)
u : velocity in 6 coordinate (m/sec)
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> velocity in r coordinate (m/sec)
. specific heat (KJ/Kg©)
> energy to heat conversion
. temperature (C)
:inlet temperature (C)
. Reynold’s number
. Eckert’s number
: Young’s modulus (N/m?)
. Poisson’s ratio
. deflection in Z coordinate {(m)
. spring coefficient (N/m)
. damping coefficient (N/m/sec)
> static load (N)
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