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In t h i s  study, a general theoretical  m o d e l  is developed 
t o  predict the variation i n  t i l t e d  s l i d e r  bearing perfoxmace 
over both the slow speed (Machine too ls ) ,  and high owed 

(hovercraft) ranges. An i n f in i t e ly  wide bearing is considered, 
while the lubricant flow is assumed t o  be incompressible and 

laminar. The mathematical model makes it poasible t o  predict  
the influence of each of the bearing design pariameters, namely, 
minimum film thickness (ho), tilt angle (e),  and recess s i z e  
i n  addition t o  the rec t i l inear  bearing speed ( U )  on the bearing 
pressure dis t r ibut ion,  load carrying capacity and flow rate. 

The wide ecope of application of the externally preasuriz- 
ed t i l t e d  s l i d e r  bearings and the great  lack of performance data 
and design information recommended the present investigation. 

Although khe e f fec t  of rotational speeds on the performance 
of c i rcu la r  o i l  and a i r  bearings has been the subject of exten- 
s ive research (142), there is very l i t t l e  published material on 
the e f fec t  of t ransla t ional  speed on the performance of rectang- 
ular  s l i d e r  bearings. 

Lbkadeenr , Salem and ~ a ~ a b ' ~  ) , presented a simplif ied theor- 
e t i c a l  study of the e f f ec t  of very slow speeds on some bearing 
characterist ice.  The speeds considered ranged from 0.625 t o  
1.875 Cm/min, while the taper angle was limited t o  Q.UU06 . 
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A t  t h i s  range of speeds, only minor variations of the pressure. 

dis t r ibut ion pattern w e r e  observed and the flow pattern  as 

hardly a l tered a t  a l l .  

Although, i n  more recent publications, e.g. those of 

Wilcock ( 4 b 5 )  and ~rene( ' ) ,  turbulent and vortex regimes as w e l l  

as i ne r t i a  forces were considered, the fundamental cha:ges i n  
the f l o w  pattern with the accompanying modifications of the pre- 
ssure dis t r ibut ions  and bearing performance a t  higher bearing 
speeds were overlooked. 

T h i s  paper attempts to  achieve tha t ,  however, f o r  the case 

of laminar viscous flow. 

Projected area of the bearing, 
Pad width. 
Recess width. 

Load carrying capacity* 
Pad length, 
Prlssure, Zalet, Supply, 
Flow rata, 
Sliding velocity, 
Coordinate along pad width, 
Pad tilt angle, 
Viscosity. 

4.1. The Bearinn G e o m e t r y  Consid- 

Fig. (1) ahow schematic of the bearing geometry, coordinate 
system and direction of flow. It is a conventional rectangular 
recessed bearing. The bed is plain and move8 i n  the negative 
X-dtirection. The pad which is inclined to  the bed, has a deep 
centeral  recess. The lubricant is supplied through an i n f i n i t e  
~wber of supply holes of very small diameter po~ i t ioned  on the 



pad centreline. Alternatively. the supply holes a re  replaced 
by a cen t ra l  groove of a s m a l l  width (neglected w.r.t. recess 
width). The bearing surfaces are  assumed t o  be i n f in i t e ly  long 
( i n  Y-direction); so t h a t  s ide  leakage can be neglected and the 
problem can be solved i n  the X-Z plane. 

4-2 The Pressure Gradient dP/dx 

The following assumptions are  used t o  reduce the  Navier- 
Stokes equations, i n  order t o  obtain the pressure g r a d i a t .  

1 - The flow i a  one-dimensional i n  X-directioa, i.e., the  com- 
ponents of velocity i n  Y and Z d i r ~ c t i o ~  are  neglected. 

2 - The flow is steady, incaarpressible, laminar and ieovisc- 
o w ,  and the  lubricant is a Newtonian f luid .  

3 - The recees depth is big compared with minimum f i lm thick- 
ness, w i t h  the result t h a t  the pressure can be a8suraktd con- 
s t a n t  i n  the recess. 

4 - Body forces and i n e r t i a  forces are  neglected. 

In  view of the  above assumptions, the NavierStokes equat- 
ions i n  carteaian coordinates reduce t o  the very simple form. 

This can be integerated t w i c e  and with the boundary con- 
di t ions  r 

The velocity d i s t r ibu t ion  is  obtained as 

Integrating acrosa the f l u i d  film the volurae flaw r a t e  a t  any 

X-station can be obtained from 
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Substituting from (2), integrating, and rearranging, the press- 

ure gradient is given by 

thus the velocity distribution across the film at any X-station 
can be obtained from (2) and (3) as a function of flow rs te  at 
the particubar station and is given by 

-6 4Uh Z 
U - - (Qx + _T)(z~ - Zh) + U (I; - 1) 

eh3 

4.3 The Pressure aistribution in the Different Bearing Regions 

To obtain the pressure distribution equation ( 3 ) .  is integ- 
rated over the different bearing regions, the bearing surface is 

divided into three regions. 

I) The converging film region 0 & x  4 xl. 
IT) The constant pressure region (recess) X16 X 4 X2. 

IIf) The diverging filar region X;!,(X 6 X3. 
Region ( 5 )  

In region (I) the flow rate is constant and equals Q1. Integ- 
ration equation (3), using the following boundary conditions: 

and notichg that the film thickness at any X point is given by 
(h .I ho + X tan 8 ) .  

The pressure distribution at any point of region (I) can be 

abtained in a diraensionlesrr fonn as 

Now, introducing the functions 



and the dimensionless bearing speed parameter 

9 u  
SLa - 

P1 ho 
the pressure d i~ l t r ibu t ion ,  can be obtained as a function of 
bearing geometry, minimum f i lm thickness, tilt angle and speed 

and the flow ra t e  i n  region (I) becomes 

the velocity distr ibution i n  the converging fi lm s ide  of the 
bearing can be obtained as; 

W e  note t h a t R i s  chosen as a r a t i o  between the driving flow 
potentional (recess pressure P1) and the resistance t o  the flow 

P U  result ing from bed motion i n  the form of a shear stress -7 
0 

Region (III): 

In  region ( I f f )  the flow ra t e  is constant and equals Q2. 

Integrating equation (3) using the following boundary con- 
d i  t iens  : 

and following a similar procedure t o  that applied i n  region ( f ) ,  
and introducing the functions (f ,cp) i n  t h i s  region jnd the a p e d  
parameter (SL) the following expressions f o r  the preklsure diat r ib-  
ution, flow r a t e  Q2 and velocity dis t r ibut ion,  a re  obtained 



4-4 The Bearing Load Carrying Capacity 

The load carrying capacity of the  bearing is given by 

X2 
where the pressure i n  the f i r s t  and l a s t  in tegra l s  are  obtained 
from equations (6) and (9) respectively. 

1 
Executing the  integration noticing t ha t  P dx = 5 B dh, w e  ge t  
the following expression f o r  the bearing load carryidg capacity. 

4-5 The Total Bearing Lubricant Plow Rate 

The t o t a l  flow r a t e  required by the bearing, which is pumped 
through the supply holes o r  groove, is the s u m  of the  flow ra tes  
i n  converging and diverging f i lm regions. 

Noticing t h a t  the  flow r a t e  i n  the converging s ide  is negat- 
ive  ( i; the  negative X-direction), the t o t a l  flow is given by, 

Qt - Q1 f Q2 .........( 13)  

and subst i tu t ing from (7 )  and (lo) it reduces t o  

4-6 Slider  Bearing Cr i t i c a l  speeds% and%2 

Star t ing with a s ta t ionary rectangular bearing we need an 

external  source of ptessure far the bearing t o  function, i , e . ,  The 



bearing is externally pressurized o r  hydrostatic. As the re l -  
a t ive  motion between the bed and pad increases i n  speed, a hy- 

drodynamic pressure is generated due t o  the wedging of the  
f l u id  between the bearing surfaces. If the speed is fur ther  
increased, a s i tuat ion is reached, where the extemal.pressure 
(through the supply holes) is not needed and the bearing is 
considered t o  be to t a l l y  self-acting or  hydrodynamic. 

Therefore, before going in to  a detai led study of the var- 
i a t ion  i n  performance with a p e d  i n  addition t o  other baaring 
design parameters, we have t o  define the d i f fe ren t  modes of op- 
erations of the  t i l t e d  s l i d e r  bearing. 

A careful lodk a t  the theoret ical  model presented i n  sec- 
t ion (4-3) shows tha t  not only one, but two bearing c r i t i c a l  
speeds are  evident. 

A t  the f i r a t  c r i t i c a l  speed $Icl, the flow r a t e  i n  the div- 
erging fi lm s ide  result ing from the pressure difference between 
recerre and outer edge baLances the shear flow (due t o  viscosity 
of lubricant) result ing from the bed speed. The r e su l t  is tha t  
the net  flow a t  any section on the diverging film side equale 
zero and a l l  the flow incoming through the supply hole passea 
through the converging f i lm s ide  see Pig. (2) i.e.4 a t a i l  
Q2 = 0 and Qt = dl 
from equation (10) w e  deduce that ;  

A t  the second c r i t i c a l  speed, the speed of the bed has in- 
creased t o  a cer ta in  high value thus generating a pressure i n  
the recess region eqwl l ing  P1 imposed by the e x b r n a l  source. 
Thus no flow come8 out of the supply hole and the shear driven 
flow from the diverging f i lm s ide  passes i n to  the eonverging f i lm 
aide 
i-e., a t  Q Qt 0 and Q1 = Q2 (Bothnegative) 

cc, 
from equatio; (14) we ge t  



equations (15) and (16) give the bearing c r i t i c a l  speeds An tenas 

of bearing geometry and minimum film thickness, Now, i n  view of 

the two c r i t i c a l  speeds, the bearing performance can be studied 
i n  the following three ranges of speed. 

In  this range the bearing operation r e l i e s  on 4Ae external  
pressure and the bearing is considered t o  be t o t a l l y  hydrostatic. 

A t  nc the net  flow i n  the diverging film side is zero. 
As the bearfng speed is fur ther  increased Q2 becomes negative 

and the t o t a l  flow coming from the external  source ut is fur ther  
decreased due t o  the increase i n  the pressure generated by the  
bed movement, till it becomes zero a t  ; 

L 

In this range t;he bearing is by no means hydrostatic, and 
not yet t o t a l l y  hydrodynamic. It w i l l  be refered t o  as semi- 
hydrodynamic. 

At % o r  beyond, there is no flow from the external  
8oUrce and & bearing operation is t o t a l l y  a function of the 
bearing speed. The bearing is then t o t a l l y  hydrodyniimic. 

In  general, as the  bearing speed increases through the 
three ranges, the t o t a l  flow from the external  source decreases 
f rmr 

4-6-1 Velocity Distributions: 

Fig. (3) and (4) the velocity dis t r ibut ions  on both the  div- 
erging and converging f i lm s ides  of the 
thickness (20 

respectively. 
microns) and a large f i lm 

Both the tilt angle, pad 

bearing f o r  a small f i lm 

thickness (100 microns ) 

size, recere s i ae ,  recess 



pressure a re  kept constant, and the velocity dis t r ibut ions  are 

plotted f o r  the bearing a t  stat innary conditions, a t &  and 
C1 

R c 2 -  

For a stationary bearing; the velocity dis t r ibut ion is the 

conventional parabolic shape, with the velocity values on the 
diverging f i lm side Fig. (3-a) being much bigger than on the 
converging f i lm side Pig. (3-b) due t o  the difference i n  hydraul- 
ic  resistance between both sides. 

A t  Qc , it is c lear  from Fig. (3-a) t ha t  the flow ra t e  on 
the divergihg fi lm s ide  is nul l i f ied  by the superposition of 
a posit ive parabolic velocity dis t r ibut ion due t o  the  supply pre- 
ssure and negative l inear  velocity dis t r ibut ion due t o  bed move- 
ment. 

On the  converging fi lm side the velocity dis t r ibut ion is 
again a super- position of two dis t r ibut ions ,  one l inear  due t o  
bed movemsnt and the other parabolic due t o  the external press- 
ure. However a t  this E i l m  thickness and th i a  speed, a t  that loc- 
ation,  the pressure gradient has reversed i ts si (from posit ive 8 ,̂ t o  negative) as  implied by equation (3) when 1 > 1 , thus 

result ing i n  a posit ive parabolic dis t r ibut ion suprposed on the 
negative l i nea r  dis t r ibut ion as can be seen from equation (4). 

I f  bearing speed is fur ther  increased t o n  (resul t ing i n  
C2 zero net  flow from external srrurce), Fig. (3-a) indicates tha t ,  

not a l l  but most of the flow i n  the,diverging f i lm s ide  has rev- 
ersed its direct ion in to  the direction of iwtion of the bed. How- 

ever a region of recit.culating flow is eseated near t;he recess on 
the stationary bearing surface. 

-+-In Fig. (3-b), the velocity dis%zibP*L;ion near mid span of 
the converging fi lm s ide  is presenild t h a t  speed (a 1, 
The same trend as f o r  the  case of , can be observed- -% 

C2 

Now, i f  the  f i lm thickness is increased five-fold t o  100 

microns, the f l w  speed f o r  a stationary bearing becomes much 
bigger due t o  the  reduction i n  hydrau ic  resistance as can be 



seen from Pig. (4). In  t h i s  case, the bearing speeds reqtiired 
t o  reduce the ne t  flow on the  diverging f i lm s ide  to zero are 

ekpc ted  t o  be alao bigger than the case of 20 microns. 

A t  ec , the velocity dis t r ibut ion i n  the converging f i lm 

side Fig. (hob) is a superposition of a negative l inear  d i s t r ib -  
ution due t o  bed speed and a negative parabolic dis t r ibut ion due 
t o  external pressure. This indicates t h a t  a t  the  considered 
location (x/@ .r 0.3) the pressure gradient has not reversed its 
sign (i.e. still posit ive),  However, a t  fic2 and at this large 
fi lm thickness, the velocity dis t r ibut ion on the diverging filar 

s ide  FkQ. (&a), shawa t h a t  a l l  the flow has reversed its direc- 
tion and no recirculating flow is evident, where as  on the con- 
verging f i lm s ide  the velocity dis t r ibut ion beccuaes very nearly 
l inear  indicating tha t  the bearing is f u l l y  hydrodynamic. 

4-6-2 The Dependme 09 Bearing Cr i t i ca l  Speed8 on Tt8,DeaiCrn 
Pyameters :, 

Figures (5) and (6) show the variation of the  dimensionless 
c r i t i c a l  apeeda % s8 with the minimum f i lm thickness and 
kilt pngl.8 f o r  t h r d  pad a i  es while the recess width is kept con- 
stant.  Pronr Fig. (5) it i 8  c l ea r  ehat the  f l ~ ~ t :  ~ l f f k i ~ a r  6p3ed is 
a vexy weak function of We minimum film thickness a t  smaU inclin- 
ations, but the variation of with (h,) becomes more obvious 
a t  bigger values of ( e ) ,  where % decreases as e i the r  the f i lm 
t h i h e e s  and/or tho pad width incheases. 

Hawever, as can be seen i n  Fig. (6) 4 shows a s ign i f ican t  
2 variation with (ho) f o r  any pad s i z e  and f o r  any tilt angle. Gen- 

era l ly ,  a t  small tilt angles (e.g. 0,001) fit increases as (ho) 
increases while a t  big inclinations (0 - 0 . d 5 )  fi decreases as 

C2 
( ho ) increases , 

The dimensional bearing s l id ing  velocity at which the bearing 
can be t o t a l l y  self-acting, refered to as the l imit ing bearing 
speed, is of much more importance t o  the designer. I n  Fig. (7) it 

N o t t e d  against  either (ho) o r  (a) f o r  diffhit~ent pad s i ze s  f o r  



2 
a c e r t a i n  recess pressure (PI = 1 Kg/Cm ). Fran t he  f igure*,  

it is evident  t h a t  the  l imi t ing  speed increases  considerably 
as e i t h e r  t h e  f i l m  thickness,  tilt angle and/or pad width in-  

creases. 

5. VARIATION OF THE BEARING PRESSURE DISTRIBUTION AND PEHLi"_i)RMANCE 

CHARACTERISTICS WITH SPEED 

5.1. The Pressure Dis t r ibut ion  

a. General Features 

Fig 's  (8) t o  (13) show a va r i e ty  of pressure d i s t r i b u t i o n s  
f o r  d i f f e r e n t  bearings of d i f f e r e n t  pad widths, d i f f e r e n t  tilt 

angles and a t  d i f f e r e n t  f i l m  thickness. 

For a c e r t a i n  pad geometry, f i lm thickness and tilt angle,  
4 d i f f e r e n t  pressure d i s t r i b u t i o n s  a r e  p l o t t e d  i n  the same f i g u r e ,  
representing dimensionlees speeds equall ing zero, 

t and S2. . 
C2 

This means t h a t  the cases  of a s t a t ionary  bearing, a hydro- 
s t a t i c  s l i d e r  bearings, a semi-hydrodynamic bearing and a t o t a l l y  
hydrodynamic bearing a r e  compared. 

From a l l  the f igures  the  following general  fea tures  can be 

outlined. 

i - The pressure d i s t r i b u t i o n  on the  diverging f i lm a ide  increas- 
es s l i g h t l y  a s  the bearing speed increases. This can be 
a t t r i b u t e d  t o  a reduction i n  the  mean lubr ican t  flow speed 
as the  bearing speed increases,  r e s u l t i n g  i n  an increase  i n  
pressure. 

ii - On the  converging f i lm s i d e ,  t h e  pressure value a t  any X-stat- 
ion increases s i g n i f i c a n t l y  a s n i n c r e a s e s  from 0 t o  fiC , 
while the mean flow speed ia known t o  increase  progressive!iy. 
The pressure rise i n  t h i s  case  can be r e l a t e d  t o  t h e  increase  
i n  t o t a l  energy l e v e l  caused by t h e  bed motion thus adding 

energy t o  the l ub r i can t  fib. This a l s o  explain8 the observed 
rise i n  the value of t h e  pressure above P1( ' the  recess 
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pressure), a phenomenon which is impossible t o  occur= for 

a s ta t ionary bearing. 

b. Effects of the Minimum Film Thickness 

Comparing Pig's (8) and (9), ( lo)  and (ll), (12) and (l3), 
it can be deducad tha t  as the minimum f i lm thickness increase, 
the pressure dis t r ibut ion on the diverging f i lm s ide is harrxly 
altored, while on the converging fi lm s ide  the pressure is very 
much reduced especially a t  speed. In  Pig. (8) and ( 9 ) ,  while 
an increase of ho frpn 20 t o  50 microns cause a reduction of the 
preasure a t  mid span of the  convergin f i lm aide of 15% of P1 fo r  
a stationary bearing. the f igure  jumps t o  50% P1 atDf l .  

c. Effects of the T i l t  Angle 

Comparing figures (9) and (10) the e f fec t s  of varying the 
tilt angle on the pressure dis t r ibut ion can be deduced. 

An increase i n  6 has a l i t t l e  e f f ec t  on the pressure dis- 
t r ibut ion on the diverging f i lm side, while on the converging 
fi lm s ide  a rnazked increase i n  the pressure dis t r ibut ion is ob- 
served. while the pressure hardly increases above P1 a t  a for 
B * O.OO;L, it reaches a value of 1.3 P1 near mid span of the con- 
verging f i lm s ide  f o r  r) = 0.002. Even f o r  a large Z i l m  thickness 
(100 microns) there is a marked improvement i n  the pressure dis-  
tribuklon a t  8 = 0.002 as can be seen from Fig. (11). 

d. Effects of Pad Width 

In  figures (12) and (13) the pressure dis t r ibut ion a r e  plot t -  
ed f o r  a bearing with a pad of width equalling half of t h a t  used 
i n  the previous figures. Comparing figure (10) and (13). we con- 
clude t h a t  a reduction i n  pad width has similar effec% of increas- 
ing the fi lm thickness or decreasing the tilt angle. %'his r e su l t  
is i n  lane with the theory of dimensioned s imi la r i ty  ibd leads t o  
auggeeting the use of h d B  a s  a parameter r a w e r  than ho and B 

individually. 



.e .  Effects of Speed 

It is interest ing t o  study the e f fec t s  of the variation 
of s l i de r  bearing design parameters while the speed is Kept 
conatant. 

This is done i q  figures (14) to (17). The speed is chcro- 
sen t o  be the one leading t o  zero f W  on the diverging f i lm 
s ide i n  the mos t  vulnearable case, i.e. smallest ho and small- 

est 8 so  tha t  at the  larger  values of ho and 6 t h i s  speed 
is not suf f ic ien t  t o  nu l l i fy  the net  flow on tha t  bearing side 
i.e., the bearing can still be considered t o  be hydrostatic 

In  f igure  (14). the pressure d i s t r ibu t ion  on the  conver- 
ging f i lm s ide  is, seen t o  increase considerably aa ho decreases 

£ram 100 t o  20 microns. 3t can also be concluded t h a t =  ra ther  
than U is the determining bearing speed par-ter. 

Comparing figures (15) and (16) it i e  surprising t o  see 
tha t ,  while an increase i n  tilt angle lawera the pressure dis- 
t r ibut ion a l l  over Wg bailring a t  ho = 20 microna, the trend 
is r e v e r e d  on the converging film raide when h, = 100 microae. 

The decrease i n  pressure dis t r ibut ion w i t h  the increase i n  
tilt angle f o r  a constant bearing speed, through unexpected, can 

be explained as  follows. For the smalleet 6 ,  the ne t  flow i n  
the diverging f i lm s ide  is zero, and a l l  the  incoming glow thr- 
ough the supply holes i r r  squeezed in to  the  converging f i lm side 
leading' t o  a rise i n  pressure on t h i s  side. 

For bigger valu& of 8 ,  the same U is not suf f ic ien t  t o  
nu l l i fy  the net flow an the diverging side and t h u s  pa r t  of the 
incoming flow pasares through t h i s  side resul t ing i n  a lower pr- 
essure on the converging f i b  side. In  other words, a t  t h a t  
par t icular  speed (value of U ) ,  the bearing with tilt angle of 
0.001 has become semi-hydrodynamic while those of 8 =; 0.002 and 
0.005 a re  still hydrostatic. 



Figure (17) confirms the previously drawn conclusion chat 

a higher pressure dis t r ibut ion on the  converging side is c ~ t a i n e d  

f o r  the wider pads ( a t  the same ho and 0 ) ,  suggesting again the 
w e  of hJB as a parameter. 

5-2 The Load Carrying Capacity 

Figures (18) t o  (23) show the variation of the  bearing shape 
parameter (Load per uni t  area per uni t  supply pressure) with the 

bearing design parameters namely film thickness, tilt angle, pad 

width, recess s i z e  and speed. From the f igures  it is c l ea r  that 
the shape parameter generally increases l inear ly  with increase of 
bearing speed. 

F r o m  figures (18) and (19), we conclude tha t  decreasing the 
fi lm thickness is a major fac tor  i n  increasing the bearing load 
carrying capacity, especially f o r  the bigger pad widths. Conrpar- 
ing the two figures,  the e f fec t s  of pad s i z e  on the shape para- 
meter can be deduced. At; any speed and a t  any fi lm thickness the 
shape parameter has a higher value f o r  the wider pad. 

The ef fec t s  of varying the c i l t  angle on the shape parameter 
a t  a €4inall E i U  thicknee8 and a large one a re  precrented i n  figurea 
(20) and (22)  respectively. 

The f igures  confirm the previously made conclusions on the 
ef fec t  of tilt angle on the pressure dis t r ibut ion pattern obtained 
from figures (15) and (16). 

A t  the smaller f i lm thickness (20 microns), a e  e f f ec t  of an 
increase i n  tilt angle is a reduction i n  the shape parameter (and 
load carrying capacity), while a t  a large f i lm thickness (100 mic- 
rons) the trend depends on the speed. A t  low s p e d  (up t o  a p p  
roximately 25 Cm/Sec,), the  shape parartvtaker ancreasea as tilt 
angle increases, while at bigger speeds, an increase i n  tilt angle 
reduces the shape parameter a s  is observed for s m a l l  values of hog 

fn f igures  (22) and (23). the long neglected e f f ec t  of the  

recess s i z e  r a t i o  ( b d ~ )  a r e  presented. A t  the SmaLler f i lm thick- 
ness, the trend of vwia t ion  of shape parameter wSkh recess s i z e  

- _ I  - 
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depends on the bearing speed. Up t o  a cer ta in  speed (16 mn/sec,f 

i n  the case considered, the shape parameter increase w i t h  i n -  
crease i n  recess s ize ,  while a t  higher speeds it decreases. fit 

a film'thickness f i ve  times bigger, 200 microne, (Fig. 23 )  the 

same trends seeam t o  prevail ,  but with the speed a t  which the 

reversal of trends occurs a t ta ing a kebatively high value (about 

300 inm/sec. 1. 

The main conclusion is tha t  f o r  a hydrostatic bearing, an 
increase i n  recess s i ze  is beneficial  t o  the bearing load carry- 
ing capacity while f o r  a hydrodynamic bearing the recess s i z e  
should be minimized. 

6 - CONCLUSIONS 

1. The e l iding bearing can be considered: 
i. Hydrostatic i f  0 . 

1 i r  . Semi-hydrodynamic i f  nE ~(4,. 
f ii. Hydrodynanric i f  fi7fi . 1 

=2 
2. The velocity dis t r ibut ion indicate the formation of a region 

of recirculating flow near the recess on the pad surface a t  
the second c r i t i c a l  speed when ho i: 2 0  microns, It dieapp- 
ears a t  larger  film thickness (ho * 100 microns). 

3. A t  big pad inclinations,Qc decreases as either the film 
thickness& o r  pad width in0reases. The trend of variation 
o f f i  with film thickness depends on the tilt angle. A t  

C2 small 8,a increases with ho while a t  large: 0 it decreas- 

es +. 
C2 

4. The dimensional bearing l imiting speed increases considerably 
as e i ther  ho, 8 and/or pad width increaees. 

5. The increaee i n  pressure with increase i n  bearing speed is 

s ignif icant  on the converging film s ide and is only s l i g h t  on 
the diverging film side. 

6. The reduction i n  pressure on the converging fi lm s ide  when 
the fi lm thickness is increased, observed f o r  a sbationary 
bearing, is extremely magnified f o r  a s l iding bearing. 



An increase i n  tilt angle leads t o  an improvement i n  ~ ' . e  
pressure d i s t r i b u t i o n  and load carrying capacity even a t  

l a rge  value of ho. 
A reduction i n  pad width (B) has a s imi la r  e f f e c t  t o  in- 
creasing ho o r  decreasing 8. This suggests the  use of 

ho/B as a parameter r a t h e r  than iio and B individually.  
A study of the  e f f e c t  of speed i n  r e l a t i o n  t o  o ther  b e a ~ i n g  
parameters (ho, O dnd B ) ,  confirms t h i t  dimensionless speed 

ra the r  than U must be taken as  the  design bearing speed 
parameter. 
'Phe bearing shape parameter increase a s  e i t h e r  ho decreases 
o r  B increases o r  B increases. The trend of i ts  var ia t ion  
with 8 depends on the values of ho and speed. 
For a hydros ta t ic  bearing an increase i n  recess s i z e  is ben- 
e f i c i a l  t o  the  load carrying capacity, while f o r  a hydrody- 
namic bearing, the  recess s i z e  should be minimized. 
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