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22 Fluid dynamic bearings
23 Hydrodynamic

24 Hydrostatic bearings
25 Journal

26 Ball Bearings
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27 Self acting

28 Spiral groove bearings
2 Squeezed film

30 Externally pressurized
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32 Air bearings
33 Tilting par bearings
34 Michell-Kingsbury

Yt



(WAY) dnwgi g Gz a2y Jgl Jluwosd (0,155

SOl Gy 058 (0 310 055515 0y slo QB 5 JUys5 sl GBUL g5 99 5 380 oy 4 i (nl (5 ashl o

Bgh oo o o GBUL £o5 nl 6,15 (e, 09 (ygel
LIRS

D9 (oo pll jolaie 93 42 )15 9, Jlow slo QBBL 5o

OBLL gilusly, )
OBLL o, Slee o 4y 0uls sl 5o 5 ads Y

E syl g (3 i ] 00l a8 S )18 1103 0 150 (6,5 489, sl Tl 90 jelaie e 4

Bl o GidlLbl e, ple 511y 053 5L )90 £9, 3 12 9 058 (0 (89, 5l QBLL (U3 (5 0y JS 5 e B, 50
w‘ ol 43|)‘ Lg)lS u&s)e}au," ;_iul.o.w& J&.ﬁ)d J..Su;o

b5

g9 S (SoFlrel slo 2ligw jshate ek 4 09d o 25 % 0 (2el> 6 Ad A Ledius (19 B yen g, 50
w‘ ol 43‘)| 6)"{0':5)85"0"‘ ;.iul.o...u?Ji.u)o Qj.msod.....u "Q'éj)

Yo



QYY) drwgi g @iz aoly Jol Jlwmoud (25155

P s

il oo ools 58 (5,5 (169, Jlgaie SNl g Sl 51 Sy 5 40

Jbye5 sy UL

i 1) 5999y ol i 993 wblite sl hsS (o) Sipes slo aasiine s Vb (e Jdo 4 JUjs) sle GBLL
Al sl s o SBBL g5 el b3 1 o5 51 ok ded (sl YU (6lo e pos 1o 45 0525 so el g (] aidd o
Lo 55155 s emy 8 yguyeaS 3,55 b 55 15 A5 et Wigd o o o BB gl 51 ol 45 oo IS 51 olo Wiges
Wily WS (oo Jo a (BBL (nl 457 63k Glie 43 3ae 28 9 3 pen IS (189, Sl 93 0 53 Vb 93 sla S0 S

39 (o0 drog py 3)l3e 45 18 3529 (eoiie sla 0gd 0 Shes (033l Rl 5 85 Sles Al e

Syl (5 05t Mo a0 ytalS 1) Lo (yal58l 51 Lab (lgy GBI ol a5 aign 5,15 69, o i 5l colainl @
O£9)
.J.ngu:';..:blSQbiJW)aomol:.g‘dbo&\}ﬂuaa*ﬁ@‘)b@@MMTL}LQ%)W °
sl atsls ) YU glales ;o 0 5,15 oUlgs a5 0ed Ol gl aigf b oy Juyie @
SBE S S jlre b perSle (al Bl Az 0 5 Led alS 4 Wy (oo (2B 3 b an S (S GBIl nl negdle

Hlas)le (b o lo

\nd



(WAY) dnwgi g Gz a2y Jgl Jluwosd (0,155

vwaﬂo;mo;dlmdabu sdlmwm‘&wm‘mmUjdsﬁdﬁb)W&y L]
Jbye sl @
b5k g omb 590 b o Sles > (Fogm b g Giule | 6ol Caa (Seliuly e T o @
4?)0'/\&Ué)smp.mbazd&‘ﬁwéj)f@sm)"oou@‘ °
Sl g5 gl ®
S plgd el g g S pe on e @
§y97e LgL:a.x;gg'Io;)LYL;mb L]
Lo Olpuss yisles @
Sz oY o8 )5 e |y T )b G laie izmen g JUye5 sle GBLL Jdgn olss (oo DIN31657 o fusliwl ) 4255 L
= - A .. - & AR . . o
o las a5 olKin 0gh dxxlie VO JSS 4 a5 550 (6 A yige S0 gl ol CMC—RB Aol bl oo 1) s3luadly,
il @olo n s abaly il Slaise JUys5 5 Chd (39 S e o0 e

MRs _ Re~Ry _ 4, es
Cr Cr Cr

Center of
pad curvature

Bearing and shalt™
center paint during
centric operation

Shaft

Tilting pad

Housing

)

Y s

355 o (G M S5l ls b Jlg5 csle Bl by sl IS &5

Cr
Crtep

m=1-

35 Ball & Socket
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110 | 10.65 | 13.55 | 16.94 | 18.60 | 23.70 | 29.63 | 26.60 | 33.90 | 42.38
125 | 13.75| 17.50 | 21.88 | 24.10 | 30.60 | 3825 | 34.40 | 43.80 | 54.75
140 | 17.25 | 22.00 | 27.50 | 30.20 | 38.40 | 48.00 | 43.10 | 54.90 | 68.63
160 |22.50 | 28.70 | 35.88 | 39.40 | 50.20 | 62.75 | 56.60 | 71.70 | 89.63
180 | 28.50 | 36.30 | 4538 | 49.90 | 63.50 | 79.38 | 71.30 | 90.70 | 113.38
200 |35.20| 44.80 | 56.00 | 61.60 | 78.40 | 98.00 | 88.00 | 112.00 | 140.00
220 | 4259 | 5420 | 67.76 | 7453 | 94.86 | 118.58 | 106.48 | 135.52 | 149.40
250 | 55.00| 70.00 | 87.50 | 96.30 | 122.50 | 153.13 | 137.50 | 175.00 | 218.75
280 | 69.00 | 87.80 | 109.75 | 120.70 | 153.70 | 192.13 | 172.50 | 220.00 | 275.00
300 | 79.20 | 100.70 | 125.88 | 138.60 | 176.40 | 220.50 | 198.00 | 252.00 | 315

¥F




POWER LOSS - kW

OWWAY) anwgi g Guiexd w21y Jol Jlaous (0,155

STANDARD FLOODED LUBE TILTING PAD JOURNAL BEARING
NARROW PAD LENGTH -L/D = 0.4

100 | Unit Load: 2.24 MPa ] 30 mm
1 exd L Recommendad Mindfiim : -
] “L film thickness abova
] .. .dashedling > 7
10 +——
1. zomm - : ;

| ik S i wm*‘,t
- R s

1 3 - - : -~ s
3 Dt asues
S N R Recommended Minimum ... ... GEiE
Wk nkckness above : :
] | : sttt M o e ot el S S
0.1 . : : — : : : :
1000 5000 10000 50000
Oil grade: ISO VG 32 SHAFT SPEED - Rev/Min
Oil inlet temperature: 50 °C
Lubricant temperature rise: 17 °C
Unit load: 2.24 MPa
Load direction: On Pad
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100 -

1" Recommended Minum
1. .. fimifickness above
| dashed line

STANDARD FLOODED LUBE TILTING PAD JOURNAL BEARING
INTERMEDIATE PAD LENGTH - LID = 0.7

= s - E =

..............................

180 mm

..................................................................................

.......................................................................................................................................

. — T —— , —
1000 5000 10000 50000

Oil grade: ISO VG 32 SHAFT SPEED - Rev/Min
Oil inlet temperature: 50°C

Lubricant temperature rise; 17 °C

Unit load: 2.24 MPa

Load direction: On Pad
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STANDARD FLOODED LUBE TILTING PAD JOURNAL BEARING
WIDE PAD LENGTH-L/D=1.0

W NN PN 81 0.0 A SO SO o S
- Bample3C
: | T
; e
0. . o . —
1000 5000 10000 50000
Oil grade: 1SO VG 32 SHAFT SPEED - Rev/IMin

Qil inlet temperature: 50 °C
Lubricant temperature rise; 17 °C

Unit load: 2.24 MPa
Load direction: On Pad
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ADVANTAGE ™ TILTING PAD JOURNAL BEARING
NARROW PAD LENGTH -L/D =0.4

100 =

..........

10 4

....................

...........................................

# . Peconmended Minimum
et thlckness above .Y

dashed line

0.1 —— ; ; ;
1000 5000 10000 50000
QOil grade: ISO VG 32 SHAFT SPEED - Rev/Min
Oil inlet temperature: 50°C
Lubricant temperature rise: 17°C
Unit load: 2.24 MPa
Load direction: On Pad
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ADVANTAGE ™ TILTING PAD JOURNAL BEARING
INTERMEDIATE PAD LENGTH -L/D = 0.7

100

Unit Load: 224 MPa~
Recommended Minimues
....... . fim thickness above

dashedline =

10 4——

AL
o 140 mm
: 110 mm

1000 5000 10000 50000

Oil grade: I1SO VG 32 SHAFT SPEED - Rev/Min
Oil inlet temperature: 50°C

Lubricant temperature rise: 17°C

Unit load: 2.24 MPa

Load direction: On Pad
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ADVANTAGE ™ TILTING PAD JOURNAL BEARING
WIDE PAD LENGTH -L/D =1.0

100 -

+film thickness above
1 dashed line* - :

10 4

1000 5000 10000 50000

Oil grade: I1ISO VG 32 SHAFT SPEED - Rev/Min
Qil inlet temperature: 50°C

Lubricant temperature rise: 17°C

Unit load: 2.24 MPa

Load direction: On Pad
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S2 Jgor
OBLL ol yhs (MmM) adgi ;0 il yhad dgus (Mmm) odgi jo BLL A sgu>
(mm) oo ros o oo o S lo
40 39.906 39.992 0.078 0.145
45 44,901 44.917 0.083 0.150
50 49.896 49.912 0.088 0.155
55 54.899 54.908 0.092 0.162
60 59.881 59.900 0.100 0.170
70 69.873 69.892 0.108 0.178
80 79.860 79.879 0.121 0.191
90 89.849 89.871 0.129 0.202
100 99.840 99.862 0.138 0.211
110 109.826 109.848 0.152 0.225
120 119.812 119.834 0.166 0.239
140 139.782 139.807 0.193 0.269
160 159.755 159.780 0.220 0.296
180 179.728 179.753 0.247 0.323
200 199.698 199.727 0.273 0.353
220 219.671 219.700 0.300 0.380
250 249.631 249.660 0.340 0.420
280 279.589 279.621 0.379 0.462
300 299.563 299.595 0.405 0.488

Bearing Diameter

Mini 100.000 Shaft Diameter
P o Maximum 99.862 mm
Maximum 100.050 mm

Minimum 99.840 mm

Clearance
Maximurm 0.105 mm radial
(0.210 mm diametral)

Minimum 0.069 mm radial
(0,138 mm diametral)
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46 Straight seat split bearing
47 Single flange non-straight bearing
48 Double flange split bearing
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High Pressure
Hydrostatic
Qil Inlet
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Models of Orion Tilting Pad Journal

Bearings

MODEL: MODEL: SI120M0O Straight Seat - Intermediate

Processor Outpui:

Minimum Fluid-Film, micron 89,5858
Maximum Shoe Pressure, kPa 140
Max. Shoe Temp., degC 72
Film Shear Losses, kw 0.27
Churning Losses, low 0
Total Losses, kw 0.27
Lubricant Flow Reqg'd, Liter/min 0.57
BEARING SPECIFICATION
Mumber of Fads 5.000
Shaft Diameter (&), mm 119.834 -
119.812
Pad Length (B), mm 34.000
Bearing Diametral Clearance (Cb), mm : TEBD
Pad Diametral Clearance (Cp), mm TBD
Preload TBD
Fit Length (), mm 90.000
Recommended Casing Dim. (C1), mm 39.953 -
89.938
Overall Bearing Width (), mm 131.000
Fit Diameter (F), mm 215.000
Recommended Bore Diam. (F1), mm 215.000 -
215.029
Diameter (G), mm 188.000
Diameter (H), mm 230.000
Diameter (1), mm 255.000
0il Inlet Groove (K), mm 29.000
Dimension (L), mm 10.000
Chameter of Mounting Bolts (R), mm 235.000
Maounting Bolt Hole Diameter (3), mm 9.000
Bearing Area, mm-2 10,100.000
Bearing Weight, ka 17.000
VY s
V s

g

F Cigmeier

&= Hole Diarmeie
Section “N="0"

Side View

L—0n -

Casing
Gore

!

E2014 QOrion Corporation

Questions? Please email infe@jchnecrane.com
All rights reserved. Certain names, logos,
designs, titles, words or phrases on this page
may constitute trademarks, servicemarks, or
trademarks of John Crane - Orion or other
entities, which may be registered in certain
jurisdictions.

bl e
OB, leas e

6)l5 O, &8 ®




(WAY) dnwgi g Gz a2y Jgl Jluwosd (0,155

&y - ol b3 ... - ... . .
_ OBLL Job L S o & oladiid | GBUL wleadid | )0 (€95 &9
Syt s
T- Thrust face A-
- St i - -
S- Straight | N- Narrow 0- Load 2T- Double Advegntage
Thrust face high
on pad —
TP- Tilting pad | performance
thrust design
F-0 I-
flann: Intermediate 2TP- Double
& Tilting pad
40 — 300 thrust ‘
M H- Hydrostatic
mm liftin
B- Load rovisiin S- Standard
between P flooded lube
2F- Two ad TC- design
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Temperature
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e John Crane engineered bearings catalogue

e Hydrodynamic tilting pad

Corporation

journal

e Tilting shoe thrust bearings catalogue, Kingsbury, Inc

e Lubricatin of machine elements, B.J.Hamrock

&1y g b

bearings catalogue, ORION

e A technical discussion introducing air bearings and their many

applications at Specialty Components Inc.

e A Review of Fluid Film Bearing, Ghosal & Arindam
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Petroleum, petrochemical and natural gas industry- lubrication, shaft
sealing and control oil systems and auxiliaries- part 1 (General
requirements)- 1ISO 10438-1

Petroleum, petrochemical and natural gas industry- lubrication, shaft
sealing and control oil systems and auxiliaries- part 2 (Special
purpose oil systems)- ISO 10438-2
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