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Thrust and Journal bearing Maintenance

Do step bearing Maintenance :
» Operating condition data
* Disassembly Bearing
 Inspection parts/ component, Measurement
(Repair, change parts/ component or Reused)
* Reassembly

* Report/ Records
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Thrust and Journal bearing Maintenance

Operating Condition Data

Before to dismantle bearings , knowing
data during the operation. they include :

temperature and viberasi Bearing.
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Thrust and Journal bearing Maintenance

Operating Condition Data
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Thrust and Journal bearing Maintenance

Disassembly Bearing

< Remove cable bearing
and probe viberasi

( instrumentation )
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Thrust and Journal bearing Maintenance

Disassembly Bearing

< Remove hub coupling and

chek axial floating clearance

< Remove cover / housing bearing

Inboard
Bearing

Thrust Disc

Outboard
Bearing

Lower Bearing
Housing
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Thrust and Journal bearing Maintenance

Disassembly Bearing

< Remove cable pad journal

and thrust bearing
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Contact roller bearing Maintenance

Disassembly Bearing

< Remove half journal bearing unit

> Lift rotor about 0.20 mm by special tool
> Turn bearing half position ( until ellen

bolt can be )




PUPUK (€} KALTIM 5

Thrust and Journal bearing Maintenance

Disassembly Bearing

< Remove half thrust pad bearing
unit and make sure centre pin in

into position.
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Thrust and Journal bearing Maintenance

Disassembly Bearing

< Take out pad thrust bearing.

> be sure position Active and Inactive pad
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Thrust and Journal bearing Maintenance

Disassembly Bearing

e

< Take out pad journal bearing.

> don’t mistake position of pad journal bearing
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Thrust and Journal bearing Maintenance

Inspection and measurement

< Clean pads journal and thrust bearing

> take mark every pads
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Thrust and Journal bearing Maintenance

Inspection and measurement

< Penetrant test
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Thrust and Journal bearing Maintenance

Inspection and measurement

< Penetrant test and

blue contact surface
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Inspection and measurement

Thrust and Journal bearing Maintenance

r
-

-
il

e) Above shown 6 points shall be measured.
Tilting pad

(1)

h) Max. thickness of all pads sha!l be measure d.

< Measurement Radial clearance:

» Housing
> Pads
> Shaft diameter
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Thrust and Journal bearing Maintenance

Inspection and measurement

2. Journal bearing

(1)Measurement procedure (please refer to Fig. "B")
a. Remove top half of bearing housing and then remove the rotor in
accordance with the rotor lifting procedure. 0
b. Remove the pads from bearing housing. 0:0 Measurement Radlal CIearance:
c. Clean the surface of the pads and rotor journa! and inner surface of
bearing housing.

d. Assemble the top and bottom bearing housing and tigthen the fixing boits.

e. Six{(6) points of the inner diameter of bearing housing shall be ID Bearing housing - { (2 XAVG Pad thickness) + OD shaft

measured. (D11,D12...... ,DI16) (see Fig. "B")

f. Confirm above DII,..... ,DI6 are within allowable value.

g. Adopt mean value of above DI1,...,DI6 as inner diameter of bearing
housing.
DI=(D114DI2t. ... 1D16)/6

h. Measure the maximum thickness of al! 5 pads (T1,....,75).

Confirm all of them are within allowable value. (see Fig. "B" )

j. Adopt mean value of TI,....,T5 as a thickness of pads (7).
T=(THT24. ... +753/5

k. Measure the outer diameter of rotor journal (D).

1. Total clearance of bearing is determined by using the following formula.
Total clearance C=(DI-2T)-D

CLEARANCE TABLE OF BEARINGS (UNIT = mm)

Bearing Housing inner Thickness of Total
diameter (1) pads (T) clearance (C)
Gov. side Design | 180 +0.07 30 -0.01 0.22 ~0.29
+0.05 -0.03
Max. allow. - - 0.435
Exh. side Design | ¢ 180 +0.07 30 -0.01 0.22 -0.29
+0.05 -0.03
Max. allow. - - 0.435




2.

Journal

bearing

{I1>Measurement procedure {(please refer to Fig. "B”")

a. Remove top half of bearing hocusing and then remove the rotor Iin
accordance with the rotor lifting procedure.

b. Remove the pads from bearing housing.

c. Cilean the surface of the pads and rotor journal! and inner surface of
bearing housing.

d. Assemble the top and bottom bearing housing and tigthen the fixing baofts.

e. Six{(8) points of the inner diameter of bearing housing shal!l be
measured. (11, DI2_. . _ ... LDIB8) f€(see Fig. "B7)

f. Confirm above DT, .. ... .DI6 are within aliowabie wvalue.

. Adopt mean value of above DIT,.. . _.,DI8 as inner diametser of bearing
housing.
Di={D1I+DI2+. . . .. +D16) .6

h_ Measure the maximum thickness of 21! 5 pads (7!......7F5>).
Confirm all of them are within allowable wvalue. {see Fig. BT )

i. Adopt mean value of T1,.....TS as a thickness aof pads (T).
T={(F14+T24%. .. .._ +T53 /5

ke Measure the outer diameter aof rotor journal D).

1. Total clearance of bearing is detfermined by using the following formuila.
Total clearance C={DI-2T)-D
CLEARANCE TABLE OF BEARINGS (UNI1T = mm)

Bearing Housing inner Thickness of Total

diameter {Di) pads (T2 clearance {C)»
GCov. side Design ¢ 180 +G. 07 30 —0O. 01 .22 ——0_.293
+02. 05 —3.03
Max. allocw. ) — — 0. 435
Exh. side Design g 180 +0.07 30 —0.01 Q.22 —-0_.29
+0. 05 —0.03
Mzx. allow. — — 0. 435
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Thrust and Journal bearing Maintenance

Inspection and measurement

NO.
FlG. 12

ROTOR AXIAL LOCATION ADJUSTING TOOL

REQUIRED TORQUE IS
MORE THAN 30KGF-M

ToOL SERiAL o, 45 <+ Measurement Thrust clearance:

p & Thrust "
ROTOR = Clearance »lle
@

(Float) "

SCREW BAR
’ Active Inactive
TURNING GEAR Thrust Thrust Thrust
Bearing Disc Bearing

CAUTION : REMOVE THE COUPLING SPACER, BEFORE ADJUSTMENT OF ROTOR
WITH EQUIPMENT.

_ock

: Remarks N u-t

1. Purpose of the tool

™\ Shatt

Shoulder

It is used for measuring axial clearance of thrust bearing by moving the
rotor to axial direction.

2. How to use the tool
1

fd

Dismantie the cover of governor side pedestat and set the tool on the
governor side pedestal and coupling flange.

Turn the both side screw bar uniformly and pull the rotor toward governer end
until thrust disc contacts with thrust pad surface.

Apply dial indicator on the end of shaft and read the indication.

Record it as “R1”.

Turn the both side screw bar to push the rotor toward exhaust end

unti! thrust disc contacts with thrust pads. -

Take reading again and record it as "R2". . .
Then the total axial clearance of thrust bearing is R=R2 - R1. Hydl’auHC Flt

)

3]

i3

4

B




Remarks

1. Purpose of the tool

It is used for measuring axial clearance of thrust bearing by moving the
rotor to axial direction,

2. How to use the tool

1) Dismantie the cover of governor side pedestat and set the tool on the
governor side pedestal and coupling flange.

2) Turn the both side screw bar uniformly and pull the rotor toward governer end
until thrust disc contacts with thrust pad surface.

3) Apply dial indicator on the end of shaft and read the indication.
Record it as “RY".

4) Turn the both side screw bar to push the rotor toward exhaust end
until thrust disc contacts with thrust pads.
Take reading again and record it as "R2".

5) Then the total axial clearance of thrust bearing is R=R2 - RI.
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Thrust and Journal bearing Maintenance

Inspection and measurement

<+ Measurement Thermo sensor

THRUST BEARING
THERMO SENSORS

MAKE SURE OF.
CAULKING

REFER 1O DESIGN DATA LIST AS TO THE ARRANGEMENT OF THE PAD
WITH METAL THERMO SENSORS.

JOURNAL BEARING
THERMO SENSORS
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Thrust and Journal bearing Maintenance

Reassembly

Reassembly Journal Bearing

Clean all part of Journal bearing and shaft area.

On both suction and discharge assemble Journal bearing. Place
housing lower half and upper half on a flat area and insert pads into
housing and secure them by set bolt.

Fit in lower half bearing assembly on shaft , apply clean oil on the
surface and lift shaft about 0.20 mm than push in lower half bearing
assembly be carefully cable pad bearing damage.

Apply clean oil on the shaft and Fit in upper half bearing assembly ,
instal pin and ellen bolt between lower and upper half bearing
assembly , then lightly tighten them.

Lift shaft about 0.20 mm then turn of unit bearing assembly confirm
that mark between Pin and Cover bearing.

After Journal bearing completely assembled make sure that Rotor turn
smoothly and chek cable thermo sensor good condition.
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Thrust and Journal bearing Maintenance

Assembly

Reassembly Thrust Bearing
* Clean all part of Thrust bearing , shaft area and Thrust dish.

* On both Actve and Inactive assemble Thrust bearing. Place housing
lower half and upper half on a flat area and insert pads into housing and
secure them by set bolt.

* Fitin lower Actve and Inactive half bearing assembly on shaft , apply
clean on the surface pads and Thrust disc then push the rotor to beside
until bearing assembly fit in shaft , be carefully cable pad bearing
damage.

* Fitin upper Actve and Inactive half bearing assembled on shaft and
insert ellen bolt / set bolt then lightly tighten them.

*  Turn thrust bearing assembled and confirm mark , make sure Pin stay in
that position ( centre with cover bearing )

* Install cover bearing and chek floating axial clearance .



PUPUK (€} KALTIM
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Reassembly
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Report / Record

RESULT
PARTS NAME INSPECTION  ITEMS INSPECTIONMETHOD [~ ACCEPTE | REPLACE REMARKS
D D

Thrust bearing Clearance OMeasure ORecord O [©]
(Active side) Surface contact(Scratch,

Trace, Seizing, Melting OVisual ORecord O o

etc.)

Abration, Crack QVisual OP/T ORecord O O

Fretting corrosion on back Ovisual ORecord o o

surface

Rust, Corrosion OVisual ORecord O O

Thickness of shoe OMeasure ORecord O [©]
(Inactive side) Surface contact(Scratch,

Trace, Seizing, Melting OVisual ORecord O O

etc.)

Abration, Crack O Visual OP/T ORecord [e] O

Fretting corrosion on back Ovisual ORecord o o

surface

Rust, Corrosion OVisual ORecord O O

Thickness of shoe OMeasure ORecord O O

Surface contact(Scratch,
Journal bearing Trace, Seizing, Melting OVisual ORecord (@] o

etc.)

Abration, Crack OVisual OP/T ORecord O O

Fretting corrosion on back Ovisual ORecord o o

surface

Rust, Corrosion OVisual ORecord O O

Pad thickness OMeasure ORecord O O Pad type only

Crush amount OMeasure ORecord O O Sleeve type only

Clearance OMeasure ORecord [¢] O
Bearing housing Deformation and defect on OVisual

surface

Fitness of housing OVisual

(To casing) OMeasure ORecord

Rust, Corrosion OVisual ORecord O O
Bearing temperature Short circuit, Insulation OVisual OOrmmeter o o
detector fault
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Thrust and Journal bearing Maintenance

Report / Record

<
JOURNAL BEARING CLEARANCE RECORD
Equip. No. : 103-JHP Date: 20 . 01 . 2009
Medel : 4W-13

. Bearmg Housing Inside Dhameter "X -

Pocition A B c
1)} Thrust side Design : 150.00~150.00mm _ 11801 118.00
2} Amci-thrust side  Design: 10000~15000mm 11800 _ 11800 _

. Bearing Pad Thickness “T" (Design : 19.00 ) :

1) Thrust side D_1890 F 18085 (18085 @ 18085 (18065
2) Anti-thrusteide (018985 & 1900 & 1900 @_19.00 & 18995
*Change new 5 pads on Anti thrust side

. Rotor Shaft Outeide Diameter Y™ :

1} Thrust side Deaign : & 80 mm Aerwal - _ 7989 mim
2} Amo-thrust side Demign - & 80 mm Actaal : 1980 Inan

. Bearing Clearance “C" { “C°="X"— 25T "—*¥") :

1} Thrust side Deagn : _Q12~018 mm Actual - 014 min
2} Amu-thrust side Demign: _0.12~0.18 mm Actual : 0.15 min

. Clearance “a™. “b", “c” & *d":

1} Thrust side Demgn : _060~0.7] mm a : 065 mm b: _065 mm
2} Amv-thrust eide  Desmipn: _0.60~0.71 mm ¢ : 065 mm d: 060 mm

. Clearance of dumper ring -

1D : 10011 mm OD.: _9299 mmp Desigw : 012~014 mm Actual : _ 012 mm

Sheet Ma. (C)




JOURNAL BEARING CLEARANCE RECORD

Equip. No. : 103-JHP Dare: 20 . 01 . 2009

Model

Anti-thrust side
T T
A

. AVIS
Thrust ade

wgn wg

Bearmg Housmg Inside Dhameter “X7 :

Positicn A B [
1} Thrust side Demign : 150.00~150.0lmm _ 11801 _ 118.00
2} Amg-thrustside  Design: 10000-1000lmm L1800 11800

Bearmg Pad Thicknesas “T" (Design - 1500 ) -

1} Thrust side 1890 @ 18085 18985 @_18085 ©_18.985

2} Awmrithruseeide (O 18985 & 1000 & 1900 @ 1900 (& 18995
*Change new 5 pads on Anti thrust side

Rotor Shaft Outside Dhameter “Y " :

1} Thruast side Deeaign : & B0 mm Actuaal : T9.89 mm
2} Amt-thrust side  Desmign - & 80 mim Actaal - 19809 i

EBearmmg Clearance “C" { “C7"="X"— 2“T"—"¥"} :

1} Thrast side Deagn - _012~018 mm Actmal - 014 min
2} Amn-thrust side Demgn: _0.12~0.18 mm Actmal - 0.15 mim

Clearance “a”, “b", "c” & “4":
1} Thrast side Deaign : _0.60~0.71 mm a : 0.6 mm b : 060 mm
2} Amti-thrust side Design: 0.60~0.71 mm ¢ : 065 mm d: 0.60 mm

Clearance of dumper ring :
ID. . 100011 mm 0D : _9999 mm Desiegn : 012~014 mm Actual 1 012 mm

Sheet Ho. (C)
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Thrust and Journal bearing Maintenance

Report / Record

d

THRUST SHOE THICKENESS RECORD
Equip. No. : 103—JHP Darxe: 21 . 01 . 2009
Model : _4V78

1. Active side thrust bearing shoe: Unit : mm

Last overkaul o
No. This ume OVH

25.36
2536
2536
25.36
2535
2536

=T e

G| (cajta)

2. Imsctive side thrust bearing shoe: Unit : mm

Last overhaul
No. This time O/H

25.37
2537
2537
25 365
2537
2537

E——

(=0 BRI LN i

Sheet Ha. 1C)




Fgupe. Mao.
MIlocle=1

THRILIST SHOE THICK NESS

105 —JTHE

1 . Active side thrust bearing shoe:

BERECORITY

Dere :

21 . 01

ZOS

TTmart -

ETrL IT1

[rricnee-

2. Imscitive side thrast besrnngs shaoe:

[sanees

Last overhamal

o o This wymee COWEL
1 25_36
2 25 35
3 25 365
e 25_365
5 25 35
L] 25 35
TThit - mm
Last overhaial A i
o o Thi= cwree CWET
1 2537
2 25 37T
3 25 37T
4 25365
5 2537
S 2537

Sheet Mo, )
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Thrust and Journal bearing Maintenance

Report / Record

A
CLEARANCE RECORD
Equip. No. : 108—JHP
Model : 478
iy} @ @ @ 1] L]
® ‘ ® ‘ ® @
| Stz. 1 2 3 4 B [
Rotor S - EU-7883 /2883 Unit : mm
Mo Descriprion Desizn Actual Mo Description Desizn Arrual
P

a | Thrust bearing C_0.46~056 047 D | ® |2~3 staze shaft labyrinth | 0.40~0.60 0.51

b | Journal bearing R e — @ | 3~4% stage chaft labyrinth | 0.40~0.60 0.52

@ | 1+ stage impeller labyrinth | 0.40~0.60 0.49 it | 4~5% stage shaft lahyrinth | 0.40~0.60 0.55

@ | 2= stage impeller labyrinth | 0.40~0.60 0.58 i | 5~6% staze shaft lahyrinth | 0.40~0.60 0.55

@ | 34 srage impeller labyrinth | 0.40~0.60 0.54 2 | 7& crage impeller labyrinth |  0.50~0.70 0.47

@ | 4= stage impeller labyrinth 0.40~0.60 0.56 i} | Balance piston labyrinth 0.40~-0.60 0.51

& | 5= ctage impeller lakyrinth | 0.40~0.60 0.43 ¢ | Journal bearing 0.12~0.18 0.15

@ | 6% stage impeller labyrinth | 0.40~0.60 0.54

@ | 1~2ed stage shaft labyrinth | 0.40~0.60 0.57

#1  Viewed from thrust end #2 Labyninth design clearances are on dia.  Iote: Max. allowahkle of all clearances are 150% of max. demign clearance.

Sre B




CLEARANCE RECORD

Equip. No. : 103—JHP Date: 22 . 01 . 2008
Modsl : Av-T8
I b
[ C
a
Ste. 1 2 5 B & 7 —l_
Blotor S/ : EU-T8E3 Unit : mm

Mo Description Deaign Actual Mo Description Deaign Actual

a | Thrust bearmg 0.45~0.58 047 B | 2~3 stage ahaft labymnth 0.40~0.80 0.51

b | Journal bearing 0.12~0.18 0.14 iZ | 3~4* grage shaft labyrinth 0.40~0.80 0.52

1 | 1= stage impeller labyrinth 0.40~0.60 0.4% i | 4~-5* atage shaft labynnth 0.40~0.80 0.55

@ | 7= stage impeller labyrinth 0.40~0.50 0.58 i | 5~6 srage shaft labynintk 0.40~0.50 0.55

] 3 stage impeller labyrinth 0.40~0.60 0.54 B | T stage impeller labyrinth 0.50~0.70 0.47

@ | 4= stage impeller labyrinth 0.40~0.60 0.56 1% | Balance piston lahyrinth 0_40~0.50 0.51

I | 3 stage impeller labyrinth 0.40~40.60 0.43 ¢ | Journal bearing 0.12~0.18 0.15

i | 6% stage impeller lakyminth 0.40~40.60 0.54

1 | 1~~2ed srage shaft lshyminth 0.40~0.60 0.57

#1  Viewed from thrust end #2 Labyrinth design clearances are om dis. Note: Max. sllowakle of sll clearances are 150% of max. demign clearance.
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Thrust and Journal bearing Maintenance

Inspection and measurement

ROTOR SUPPORT TOOL
EXH. SIDE 2. Journal bearing

(1) Measurement procedure (please refer to Fig. "8")
a. Remove top half of bearing housing and then remove the rotor in
accordance with the rotor lifting procedure.
Rotor Nuts

supporting tool b. Remove the pads from bearing housing.

c. Clean the surface of the pads and rotor journal and inner surface of
bearing housing.

d. Assemble the top and bottom bearing housing and tigthen the fixing boits.

e. Six(8) points of the inner diameter of bearing housing shall be
measured. (B11,D12...... ,D16) (see Fig. "B")

f. Confirm above DIT,..... ,DI6 are within allowabie value.

g. Adopt mean value of above DIY,...,DI6 as inner diameter of bearing
housing.
DI=(D114DI2+..... 1016)/8

h. Measure the maximum thickness of all 5 pads (T1,....,T5).
Confirm all of them are within allowable value. (see Fig. "B" )

j. Adopt mean value of T1,....,T5 as a thickness of pads (T).
T=(T14724. .. .. +15)/5

k. Measure the outer diameter of rotor journal {D).

1. Total clearance of bearing is determined by using the following formula.
Totat clearance C=(01-2T)-D

Exh. side pedestal

CLEARANCE TABLE OF BEARINGS (UNIT = mm)

Bearing Housing inner Thickness of Total
diameter (D}) pads (T) clearance (C)
Gov. side Design ¢$ 180 +0.07 30 -0.01 0.22 ~0.29
10.05 ~0.03
Max. allow. - - 0.435
Exh. side Design | ¢ 180 +0.07 30 -0.01 0.22 -0.29
10.05 -0.03
Max. allow. - - 0.435
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Thrust and Journal bearing Maintenance

Thank you - Terimakasih
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