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Abstract

In this paper, numerical analyses were undertaken to
step-pocket, inward pumping spiral grooved, outward

bearings. For each bearing, optimal values for various

calculate the static and dynamic performances of
pumping spiral grooved and herringbone grooved

design parameters were obtained to maximize the

load capacity and the stiffness and bearing performances were calculated. The optimized performances

of these bearings were compared to conclude that the

the other bearings.
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performance of step-pocket bearing is better than
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Table 1 Design parameters of bearings of several types
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Fig. 4 Optimal design graph for a step-pocket bearing
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Table 2 Optimal values of design parameters

and bearing performances

Bearing number = 5.0

| SPB |

ISGB_] OSGB ]| HGB

for maximum di

Optimal values of design parameters
ionless load capacity

Center radius 5
ratio (CR) 0.33 043
Seal ratio (SR) 0.25 0.73
Groove angle 14 70 7
(@)
Groove length -
ratio (LR) 0.7 0.5 0.65 04
Groove width
ratio(WR) | %7
Groove height
ratio (HR) 2.5 4.0 4.0 3.0
Bearing performances
under maximum dimensionless load capacity condition
D'"’ﬁ’(‘;'g""“ 002733 | 0.02864 | 0.02167 | 0.02440
Dimensionless
axial stiffness 0.05025 | 0.05721 | 0.04624 | 0.05097
Optimal values of design parameters
for maximum dimensionless stiffness
Center radius <
ratio (CR) 0.5 0.
Seal ratio (SR) 0.25 0.75
Groove angle 72 68 74
(@)
Groove length
ratio (LR) , 0.7 0.65 04§5 045
Groove width
ratio (WR) | 073
Groove height
ratio (HR) 20 35 3.0 25
Bearing performnances
under maximum dimensionless stiffness condition
Dimensionless | 0.02477 | 0.02563 | 0.01917 | 002174
load
Dimensionless <
axial stiffncss 0.05670 | 0.06466 | 0.04960 | 0.05521
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b, land arc length

b, groove arc length

C- dimensionless damping coefficients

CR - center radius ratio

[ axial damping coefficient

he groove height

h, tand height

h film thickness

HR groove depth ratio, A /h,

(= axial stiffness coefficient

K= dimensionless axial stiffness coefficient

LR groove length ratio. b; Ab; +b,)

203

M, mass flux in » direction

Mg mass flux in & direction
Mz, mass flux in ¢ direction
Mh mass flux in 7 direction
Pa atmosphere pressure
pressure in fluid film
né coordinates of cylindrical coordinate system
r, outer radius of thrust bearing
r seal radius of thrust bearing
r, inner radius of thrust bearing
SR seal ratio. (r,-r)/ (r,-r)
vr velocity of r direction
Vg velocity of @ direction
w groove width
WR groove width ratio
w load capacity
W dimensionless load capacity, W/ npr,}
a groove angle
) 6uw ( R, )’

A bearing number, -

‘ P, \ I

12v ( R, )’
(-2 squeeze number, -
P, a hL
U viscosity of air
P density of air
© rotating speed
o perturbation frequency
&n coordinates of transformed coordinate system
ré coordinates of cylindrical coordinate system
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