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Effects of Pad Number on the Static Performances of
Large Tilting Pad Journal Bearings

Sung-Gi Kim', Ji-Hoon Kang and Kyung-Woong Kim

Department of Mechanical Engineering, KAIST

Abstract — In this paper, thermohydrodynamic characteristics of large tilting pad journal bearings which have
3~8 tilting pads were numerically analyzed. The turbulent lubrication equation and the energy equation were
solved. The regime of operation of this bearing is laminar, turbulent and transitional. Also viscosity of working
fluid was considered as function of only temperature and inlet pressure build-up was considered. Numerical
results for a large tilting pad journal bearing showed pressure distribution, temperature distribution, eccentricity
ratio, and friction torque. The effects of pad number on the static performances of a large tilting pad journal bear-

ing are discussed.
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Fig. 1. Geometry of tilting-pad journal bearing.
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Table 1. Specifications of the bearing and oil
(I=40°C)

Bearing diameter D 300.92 mm
Bearing length L 149.5 mm
Bearing clearance G, 0.458 mm
Oil density T 845 kg/m’
Oil viscosity(40°C) 7 0.027 Pa - sec
T-n coefficient a 0.00332/°C
Oil specific heat c 1966 J/kg’C
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Inlet Pressure Build-up

Fig. 2. Inlet pressure build-up.
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Table 2. Working conditions

Weight w 10 kN
Weight angle @ 200°
Preload d 0.0 mm
Rotation speed w 3600 rpm
Supply oil temperature T; 40°C
Supply oil flow rate 0, 0.02 m’/sec

6, 360°/ n

6| (5/6)x6,

0% % 8,
5% % 6,
7% % 6,
10% x 8,
n=3 .., 8
: Pad number

0.

Fig. 3. Pad size and pivot position.
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Fig. 4. Pressure and temperature distribution (4-pad,
center pivoting).
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Fig. 5. Pressure and temperature distribution (4-pad,
10% shifted pivoting).
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Fig. 6. Pressure and temperature distribution (7-pad,
center pivoting).
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Fig. 7. Pressure and temperature distribution (7-pad,
10% shifted pivoting).
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Fig. 8. Eccentricity ratio vs. pad number.
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5) A= 4 sl e Augse wse =9
s

718 49
= eccentricity [mm]

=Jocal film thickness [mm]
" =h/C,, dimensionless local film thickness

S8

m  =d/C,, dimensionless preload
p  =pressure in fluid film [MPa])
p =p(C/R/(nsw), dimensionless pressure in

film
p; =inlet pressure
0, =flow rate of angular direction outlet [m%s]
R =bearing radius [mm]
Re, = phVin, local Reynolds number
T, =mean temperature of lubricant across film
[’Cl
=T,/T,, dimensionless mean temperature of

*

T,
lubricant across film

T,* = dimensionless mean temperature of
lubricant at angular direction outlet

V  =Ra velocity of a moving surface [m/s]
x  =angular coordinates

z  =axial coordinates

y  =tilting angle [degree]

¥ = RIC,, dimensionless tilting angle

g =elC,, eccentricity ratio

{ =Z/L, dimensionless axial coordinates

17 =absolute viscosity [Pa- s]

¥ =17, absolute viscosity

6 =x/R, dimensionless angular coordinates

6. =dimensionless angular direction outlet angle
6, =dimensionless attitude angle

6, =dimensionless pivot angle

6 =dimensionless film break-down point angle
6  =dimensionless angular direction inlet angle
% =angular shear stress on the two lubrication

surfaces
A =(saR)(pcC,Ty), dissipation number
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