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E1-2 A wolyg P2 e
Suitable Resistance Stiffness
) Load o
Bearing Type ) Direction |to Halfspeed and
Capacity
of Rotation Whirl Damping
Cylindrical Bore
S T W
Good orst Moderate
&
Cylindrical Bore with
Dammed Groove
@ Good T e Moderate
Lemon Bore
S T
Good Moderate
& Y
Increasing
Three Lobe
ST
Moderate Good
N
Offset Halves
O Good o Ta Excellent
Tilting Pad
7N P '
Moderate Good
Best
§ ) T
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(c) Ball-in-Socket € ¥ #= Hjo] g

a9 1-18 o7 7kA 9H" = wold

3. A'd w98 Efi (Maintenance of Journal Bearing)
3.1 #Ho) g RIS WE (Measurment of Bearing Clearance)
3.1.1 7f# iRRBoI A ¥l (Checking on Disassembly)
Holg WA A 9 4S Micrometer2 A3l 1 25 HFo2 3}
(Bbd W&l A% AR AFE ASTH). o] k=o] AAAY 2u7HA = E
A e B AR 5

3.1.2 iz k@A ¥l (Checking on Assembly)
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FoHlolg S vgAl 5ol SElal A9 459 F7E Micrometer® Al S 3 2
274 Ol Gapelt}.
L3 L33 oy o woelge 29 Side nie

71 Oil Gap A A4 1500~ 1000
Oil Gap®] 2wje]t}.

ZAA olF FAL AMoly F2E AHEEHW Babbitt7l 4 BR ALE8HA] wol
of 31, AXE wols] vig TR 71 A& Abgdlof sta, AF FAF v B

A5},

¥ 1-19 Ad wWojd Oil Gapel A

3.2 Ad#9 F47E WE (Checking Parallel Alignment)
HE A o HFFHAA Wiping &30l

i3

Hojg wgo] Ada FPsiA % H=

A eto] Babbitte] &E4Fle] #7] wfiel AEe] FPeE Fle= Ao Tast

of Bele ¥ 1-20¥ o] 439 =& vhet &2
Fd3E FA(0.2~04 mm)2 Thickness Gages Aaste], 1 2

5m o7t He= AL 9FHow

59 9 gasTwisor L= L E OR = IR o go) 4 o004 4

& WP =(Tilt)= OV-IV-(OT-IT)9] kel 0

Zolatolojof sta, 1@ 1-21¢] Aak W
~ 0.0001xJournal Dia. ©]3}o]ofof 3t}

HYPE & Shim Plate =4, =+ Oil Flushing® #Wo]8S& 2239 v 2

AlsfoF gkt

1 A

ol
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DATA TABLE FOR TWIST RECHECK
.4 Date
\ Date —— Bg #

[} [ Bg# . By
By = — oL =
o= L=
Lse— A=
R=— OR=
OR =
|- ¥ ¥+ RELATIONS FOR TWIST RELATIONS FOR TWIST
o 7 TWIST; (OL - IL + IR - OR)2 TWIST; (OL-IL + IR - OR)/2
INBOARD OUTBOARD ) -
TWIST Alignment Limits TWIST Alignment Limits
PLAN VIEW = 100003 X Brg. Dia =£0.0003 X Brg. Dia

% 1-20 Wol®g Twist 54 (2349 25 43 HPr)

DATA TABLE FOR TILT
oate ——
Df\_r Brg # — -
Rt ] By — 00
1 ov -
T oTl V=
oT =
v ov o=
RELATIONS FOR TILT
TILT, (OV-IV) - OT + 1T
8 s =
INBOARD OUTBOARD TILT Alignment Limits
=0.00010 + 0.0001 x Brg. Dia
ELEVATION =

EXAMPLE: ENGLI‘S’!I-iElmITS (All dimensions in inches; accuracy to nearest 0.001 in.)
Say 20 in Dia Brg, {Outboard End Set Low)
OV = 20.025, IV = 20.026, OT = 0.027, IT = 0.028
(OV-1V) = 20.025 - 20.026 = - 0.001 (NOTE SIGN
TILT =-0.001 - 0.027 + 0.028 = 0.000 -
MAX TILT Allowable = 0.000 to + 0.0001 x 20 in. Dia. + 0.000 to + 0,002 .
- TILTeK

EXAMPLE: METRIC UNITS (All dimensions in mm; accuracy to nearest 0.025mm})
Say 508 mm Dia Brg, (Outboard End Set Low)
OV = 508.635, IV = 508.660, OT = 0.686, IT = 0.711
{OV-IV) = 0.686 - 0.711 = — 0.025 (NOTE SIGN)
TILT =~ 0.025 - 0.686 + 0.711 = 0.000
MAX TILT Allowable = 0.000 to + 0.0001 x 508 mm Dia. = 0,000 to 0051
S TILTOK

a8 1-21 Hlol¥ Tilt A (AEye Ashiek Hax)

B 24N 29 1-229 #Zo] Oil Jacks HWlol® 7H7ke]
= HA ZE 9 Aol Mool YA FEE dFa Holds =
ol FP=S =AY o] uwf 2E ] Hg WHEo] d=AE &lsy] fste] ZE 9

495 tholdd AolAE MAstE Aol Frh wep FAES s xgstel =
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HE AN e Folw FYE ma wolgel WEst Ade 4E5deE A
4% 287 At

“—DIAL GAGE
; A
g‘— OIL JACK

a9 1-22 Hyr=e =4

3.3 Add wold e EMIE (Contact between Journal and Bearing)
A wojg o] HEFo AP AFA= Ad A7 x0.33~0.54(F 40°~60°)
ot
D 2% 18NN WEEe Lolel ML L)k 132 W AFE Wy FHlel
958 = 0T AP Bed mEdE TS dv 4
do. WS GEEe Lolol v} 13 o5 ot SAF] HHAW AF
o

VFF A7k fholok s, #t

i
o,
fo
2
>
1o
Y
&

ot
iy

a9 1-23 A wolgd e HEF

3.4 Ad oY A HHE (Management of Journal Bearing Ball Seat)
il owojde 19 1-249F 2o Wyt oz o] 9lo] 2 ¥ ol
wel 2pfFRo] Ay ZAFES ol th Al Al uhEl hE A gE oW wjo] o A
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= AP wo]go] ®alE AbEl¢l Rotor AlignmentZ=oll %+ o] Ball Seat’} A% XA
3, S 29E AH A AT E BE I YAV nA-EE A97F da, ofw
WA= 3 T As 2AHE Fe7) 9l

BEARING T

TURe. ShEw T
ASSEM. 90LTS i
BRG. STRAP 1

A s BEARING STRAP, |

A —

LINER had ASSEM, F0LTS [
LPPER BALL SEAT \
HALF SURFACE 1
S N | 1

Y - g M 1

N

AN NN

sABITY BRG. LINER
W AsSEu. BOLTS
LINER - RGC. STRAP
LowER ey
HALF HALF

ASSEMBLY VIEW SECI. Xl[w

WATCHING
BALL SCat
Contact
SURFACES

N
\ ~
SPHERE ASSEMBLED .

IN BEARING STRAPS ~
SALL STAT CONTACT SURFACES
PERMIT SPHERE TO BE TURANED

IN ANY DIRCCTION YET MELD
WITHIN THE STRAPS

EXPLODED viEw

¥ 1-24 A@ wlolg 9 Ball Seat

3.4.1 REME M KR (Ball Seat Contact)
(1) Wy FAaF JF 3H
wole =AY} Ball Seat] HEH&S wloly hgAdS 93 Wk ol
BoAE 24 Aeel 2 9% WA ANHoR YRge FEWA
Hojol gl 53] FHFolu wifEol d BES & HFo] Holok Eo] AX

Z=v. 19 1-25% Ball Seat Contact

@
=
(@)

o

o)
To
X
i)
i
o
o

= T
wo]g FHS Scrapingdle] AT FAZYL Zoli} M Ho| W2 AgEkxA
|

o HF=A] Scrapertt Oil Stones Ab-&3fjof st} o
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52 Aste] selgeh, wlolw Pl wet sk ol A

by
ol

st F W)

BEARING TO
TURB. SHELL
ASSEM, BOLTS
BRG. STRAP
UPPER

HALF BEARING STRAP.
. ASSEM. BOLTS
UPPER BALL SEAT.
SURFAGE \%
N |
e N NN
D n N ¥
oo ‘.' vyv I g 4

BRG. STRAP
LOWER COWER
HALF

ASSEMBLY VIEW SECT. VIEW

X |
|

REQUIRED:
FULLY ASSEMBLED - CONTACT BETWEEN THE MATCHING .

BALL SEAT SURFACES MUST BE 807% OR GREATER

EXPLODED VIEW
% 1-25 Ball Seat Ad wWlo]E 2] Contact Check

(2) Shim Pad HZ 4
s Hlol’g el x4 Ringele Hol™dS #FHF Atz ol AN
Shim Plate¢} Pad”} 91t} ©] Shim Plate$} Padi= 2E 3}% S Pedestal 7]%0l
sl Fodk 9geks dtth. wpelA Shim Plate®t Pedestal 2 Pade} wloj®geo] =4

Ring& A= 97 A& Ao o] adxel.

N
rr

L
iy

o] HE&0] 80% ©latd woli= =4 Ring?l PadW& A% @ow otddg. =
3] Shim Pad®] 917} 45°0]8}Ql ¢+ 100% HFH&=
HAE5she 458 SR drh
o] #de H3 45 %A Ringe AZA3te] oz whEo] wlojg Padestal= <]
Pad’} 5%+ Wl PasteE #3dtal 274 Rings Yol 5 FHE st H=H
e 7 B3t wl= PadE Scraper® 7FE3tE. 53] Alignment% Shim PlateE 0.2
A

m o 243 5= de] HF S v AdddloF ok
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342 ®Hlojy Eo3 2 HX WPE (Bearing Torque and Pinch Check)

#Wojs Ball Seat ¢ dHY #HE ELaE FAHstE WY Pinchs
=Aste Wyol k. Eea 4 wWHe =9 A A S Ball Seato] AH
of W3 ARE AFstr] wol F kA WY FolA uSs A wyolgta & &
otk Eo=a =Agte] A AnXE YolAA =W Ball Seat £ AEl7F UF A
Al Ball Seatell §=eo] UF @Wol Ay UAY, Ball Seat®] @7do] #FHEo] YA,
Seat #9117} E4HAAY 52 Seat F-917F o] EHo| & 2 HH o]
Epdith olefdt A 2yolu Tl wWojgeo]l 1A 4 Sl o] Hrt

B ghol AxAEY How Wy =¥ A7t UF =&stvks AE dERdTh

oSt

Pinch &7 "H& Holgd 3 =49 Alolo x4 Auvwrs At o Wy

Ball Seat F-¢lo] & o]&4do] 3l=7}, Ball Seatl & <&

o] EAs=E we ol 4 gk 3 Fol WA H S oA T £ e YA
s

H+ A3 Ball Seat 87, 22 o]E29 FEaj} Ball Seatd 2z &4 52

Pinch Check: A4Y] 4 A4 Torque Check® & 4 ¢lAY, Torque CheckE & 4
de s G4 S0 5 ogid, Aol 2 wlol" 9] Torque Checks 87 v
gt ], Torque Check WHE tAald 4 wWHo|tt, o]k A3slo| A= Wy o] <&
SotA 2HHATE DA S A, Pinch Check WHE ®o]d Ball Seate] = 4
g g8 FE T2 Uyelrh. 1oy Ball Seat £H SAlCl & o]EHo] {1l 7}
, &2 =% Fd Ball Seat’} €42 4% 1t} Pinch Check

P

47} €171 W&, Pinch Check W< Aeed wo=

=

Torque Check W& A =3E4], Pinch Check WHS =
5 Contact Checkt HHEA|
Seats Axdt AEj7l Ha, Wojgo® FFHE oo AL wxE Zio]ﬂr.
(1) Moy AX WE HE
O &HAY A5
wojg wWgdn =4 Rings wWa2u= xyste] =4 Ringe W47

K



A1 Ad R F9 Hojge Au — 1171

A& Micrometer2 Z#sto] 71 & 79 r=o =2 gir)
8-S WA SAY Babbitt® Remouldingslte] AAFEAE o] ZAgof ata, =

H]
4 A= 2" 1-260] =3

-5 A
3

Y 126 7R e 57

Hj o

o
fo

@ =¥A 9 AF
Y 1-273 o] Mlojd 7wl el A4(04~06 m)e ¥ ¥
2=

4 =
HA gz 03 m A= F4¢ Shim PlateE 28 & & A% %4

& A% 299 EoaF Fof 2yPdrh A 23 Ringg Balstel 4F® 7
W Ao A o]

A FAS 2AHsta, o7 A3 Shim Plated] FAZS wjdl ghol
|

ASSEMBLED PER
SOFT LEAD WIRE DRAWING, LEAD .008

3 PIECES OF EQ. DIA. WIRE 1S PINCHED

{Dia, MUST BE LARGER o ) ™

*DIA. M THIS AREA

THAN SHIM THKNS. S ARE %z)% ?NF::‘ME
.002 PINCH

SHIMS OF EQ. THKNS,
.010 FOR EXAMPLE

13 1-27 Ball Seat A2 w89 Pinch Check

Q@ 49 7= #FH
Pinch Clearance= Unitvlt} X #lojHwict 1 gho] tt22 2 A2k}
AA Aol kel 2=A s
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@ 7He A
FE el BAW W Frb mASE PR, wWoldd =4
Ring S 41 °ﬂA FAL A3, Told AelAR 33(2Y 1WA A9 AuE @

R

19 1-28 Ball Seat?] MU= =4

(2) Wy E2a 2F
o] Torque Checki= o8& £ Ringo 2 &3] ZHIS o, wojdy
o] 24 RingWlA ¥ frEs 19 =
SHAE AAsks YHoR Moy 7 A4 o Wyat =4 Ring A2 =
w2 ol
@ H#Hog 738 FAA 93 Torque Check

a8 1-29¢9F #Zo] ZA Ringd Ho]# S Pedestale]l LA A7

A g}

7]

Torque Check-& DeviceE A X3l ELAE

1,000 as
Q&
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=8 X7 H
j [ 0il Jack
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Dial Gage
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| Beame] Zo|(m) . A
g Y
700 PO X2 (om ) Va
i K
600 o 4 v ¥
Torque =3g| x4 o] Pa v
~ 500 kg -m P
B .
1 T L
2400 £ L4
e N A
g BZ v
& 300 -
o 1] NEEEEDIENN
& 20 1 1. Torque = Bearing RingS Bolt2
T | 20061 HZs 2 EHMAl BearingOl 0]
100 ] SO 2Qst HOITH
= A 2. BearingOl EI91 0l T2 AEH Ol A i
I &1 = X9 1,581t 1T,
300 400 500 600 700 800

Mo 283 X2 (mm)
9 1-30 Hloly 7R HAd wE Eea weA

- A ZE ER wol"
E A = 0.32x10°xDB/2xB,, ©] 3}
DB : 79 A4 (mm)
By : Hlol¥g A% (kg)

® %A Ring 9 BE9 =79 W& Torque Check
Z74ee] 29 BES AV]d wg BE A4 Eo Al gy 2
@9 kg-m
Bolt
~ . L l rr i rr rr L rr L rr i rr rr
o ize 14 12 14 2 24 22 24 3
Ad
W ol 2 - 110 120 135 150 160 - -
(6]
=g
uﬁrofa] 50-60 | 55-65 | 60-70 | 70-80 | 80-90 | 90-100 | 90-105 |110-110
(6]

3.5 Babbitt9 @&EE (Checking of Bond Quality)
3.5.1 Thickness Gage % PTol| 93 7% (Check with T.G Gage and PT)
Wlo] ¥ Shell?} Babbitte] 2% AAA(CL + L+ I+ 1S Z438te] §2
E=7F 60% o]%delal, B 0.04 mm Thickness GageZl A1 %= W 17F 20% olstol™d A
AbE Zhssith @ "HY si= sl B9 1] Segmenttt® EFHAQ A= A
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SegmentZS 1 A| gk},

a9 1-31 o= 7 Ak

J_:[]__
3.5.2 BEW BEEA 93 & (Check with Ultrasonic Test)

s A5 35133 WaAste] 253 BA st Babbitt §3FEE HA
Ela=
- Jacking Oil Port <ol = o] A= A
- 3518 oA =F 4 59 olf=E Wi % FA4 An
7b e A

UT A 23 ddA e 20% ol

i e WA 147k 25x25 m olskel A g
Agd. @ FSolaha] 20~40% uE AEE AEeE A9 A7) AR A
R E =

3.6 Wy

#% Ring =9 BE fifE B4
(Tightening Method of Adjusting Ring Bolt)

3.6.1 BEE Kk hel 2 (Effect of Bolt Tightening)
AEe) wee] o

3 R YHel fx9 ZE A Aejo] g WYL o
A7) el BEel Ad adol Fast. BEel A Hd we e 2o
dge A,

c Ad BEE UR 29 4%

- Rotor Alignment7} & €3 o] <l

R

- %4 Ring9 Flange} ¥ Shim Pad S #t}ist &8-S #r}
HEgo] dezl

A BEE YT oA 29 FS
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- nRAFoRE QA% v}

pud

o) o 71t}

£

(e

- Frame I 5% ¥¢2&
3.6.2 BEE fikE 4 (Method of Bolt Tightening)

(1) A9 wogde ¢ (=43 st#-o Shim A& <43
Y 1-329F o] weld AClAE HoAH e Tk 2E AdF shel

A gkt
O =49 A =4 BE @2 93] A}
® %% %A Ring Flange$} Pedestal?td] 1+ ©7F 2% % %4 Ring A2 ZE

3
4 ME o2 Atk (% 52k A 05 m7t 94 F=F o).

@ TdaA xo]7] Yt Torque WrenchE M A A4 HE 4NE A (ZHo
A DO 0 @dE xoly 4 EQA 1/39 xoli, thgo] ¥ 1/3vE o
Zola, RGO R FAH EQAVA ZQAL},

T4 B9 zre def A2 EE9 1/2 Flat(30£6°) A =o|th,
@ BEE 2d 9 ojn] AAF thold Aojx] AAX7F 3/100 mn o HE QLEF g
o =Y FskEo] 3/100 mE 2#ed 1 ELAE 10 kem 2A =t
(2) €8 d= Hojg9 B¢
a9 1-329] shetel b o] A Ring %% Flange ®oll Shimg %9
5 ©°] 01~015 mE A g F @ud wolg e Ag-oF mpxrpA R sz
EQ AR H3] XQAF o] ko] 4 BT 0.05 mn o]steiok gtk 1 o]l

4
€= Shimg A & oF g},

o

@ i (@ % [ l
@l ! 3 7 =1-—L—
T {Shim 0.1 ~0.15 mm

a9 1-32(a) Hloj® Strap Z2E 2] Tightening
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T0
.001" (.0254 mm)

ENLARGED VIEW “B-3"

% 1-32(b) #Wlo]& Ringoll ¢l Shimming

37 Ad WP My B oM@
(Assembly and Disassembly of Journal Bearing)

O SEWMEY 733 ez F3Fe 2o v &8 55 /3ol Hekdd F
Bow ® A= o’ FWel RIS P BR ARREA = QHEUL

@ 1% Oil Stone® % r(Kerosene)E AF&3te] o] o]} wolg Shelldl
9+ Damaged Spott} Burrs= A A gk},

@ =H7F AXE AeEolA sk wode s AY FaE " Ad R0t
°F 025 mm A% EHAESF 31, 22 ARl EFoR I HoHES E )
Wk gk jlo] deje A9l 5& ARESHA] Holof gt}

@ ZGA = A7 st #o]&Hd Heavy Lube Oilg ®HIEth zgE g2

o

7] 918 e A" 3d U FAE F9eta o Hold S &9 719
Y=t 2" =9 Fede = 149a Fo] SutE 79xert gl
=3

® Wlojg o xS HAAT] 7] Y= Hwlojs == Outer Ring(Z7% Ring) 9
Ao A8 Alignment& 3 =o] Shime 7Fz3tth 28 1-332 Hjoj8] ¢
A& WMAA7]7]+= Shim Pad 91%19] 3 & Hof Fi lom, 7 1-34+
Ast= wHE Hﬂ°1 S olFA77] HslA DetRbEe] Shim%s WA Aok
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A
i
iw
o
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(254.0) .10 =

(2286) 9 =

(2032) 8 p=

(1778 71—

(152.4) 6 s

(127.0) 5 for

(1016) 4 =

SHIM CHANGE ~ MILS

(076.2) 3 fom

0508 2 f=—

{025.4) 1 poem

000.0) 0 b

A1 Ad R F Hojge AW — 1177

1 - BEARING RING
2 - BEARING PLATE
3-SHM

19 1-33 Shim Pad®] 91419 & o

SHIM = VERT. SHIFT X C0S. ©
SHIM = HOR. SHIFT X SIN. ©

PAD ANGLE - O

SHIFT {(HORIZONTAL OR VERTICAL) - MILS

719 1-34 Shim Pad #1%|o] & Shimde] W3}

—

Alignment Pad®} Pedestal Alole] HF = FH AT 75%

ey A AN =] |
o H\ =

2 e

ro
ol

HiE i F91= 1002%) 5 o] oF gk
g AZde g5 5, wojdo] Burr F-9lol 2138

171 918ke], Alignment =9} o9} g 27|

40 (000.0)

1 (0254)

2 050.8)

3 (076.2)

4 (1016)

5 (121.0)

6 (1524)

7 (177.8)

8 (2032)

9 (2286)

10 (254.0)

SHIFT (HORIZONTAL OR VERTICAL) 41 m

oZ
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Bl = Feeler GageE Ab-g&3lo] #eldict. o] w, 0.030 mme Feeler Gage”}t
o] 7kA] otof gt

Hojgdoely =48 Ad & 2w, Quter Ring® W & 7F4Ag] F
A7 1~2 mils =7} g 2 w7rx9r =z, 19 1-353 7] Dial
GageE A3}, Pedestal Flange™ 3 Outer Ring 7FgAFg] F¢ Alo]9
EA HEE =AY BEES =354 Zo|W Subsynchronous A Fo] &
Au e, U AA oW wpeEA A A ek SHo] AVIA Hh

@ Ball Seat7} & W&ol = Twistel Tilt HElE SAHs = 2ol F4H

o, s &A ek njaLsfof Tt

fm
il
PN

o

DO NOT SLUG
THESE BOLTS

INDICATOR -
MAXIMUM DEFLECTION
OF EAR =2 MILS [0.051 mm]

a3 1-35 #Wlolg Strap Bolte] Tightening

3.8 Double Tilting Pad Hlo] & 9] s#ig 2 £
(Operation and Maintenance of Double Tilt Pad Bearings)
3.8.1 71 & (Instruction)

3
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o
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A%, EE 57 BT ool T
BA. 77t
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il

1 BEARING CASING
2 TILTING PAD
3 OVERSHOT GROOVE
4 LOCKING PIN
5 OIL SEAL TOOTH
DESIGN A 6 VIBRATION DETECTOR HOLE

OlL OlL

DISCHARGE INLET (TO FEED

(FROM DRAIN ANNULUS)

GROOVE) DESIGN B

1 BEARING CASING

2 TILTING PAD

3 ADJUSTING PAD

4 LOCKING PIN

5 OIL SEAL TOOTH

6 VIBRATION DETECTOR HOLE
7 OIL FEED ANNULUS

8 OIL DRAIN GROOVE

9 INDIVIDUAL PAD FEEDS

10 COVER PLATE
11 COVER PLATE BoLTs ) DESIGNB
12 ANJ

INULUS COVER } DESIGN G

13 PEENING STRIPS

gy 1-37 Z17+e] Pad® 2do] TwE= H

3.8.2 —#d it (General Design)

30001t 3600 rpmo. & &= BRI A oW ujofg

28 #Fe W 497 9ov, ¥8 2o ne sFe] Hold £x



A5 F9 B4 A4E WAS] f135te] Double Tilting Pad(DTP) #lo]g o] A&},

e BT aFst WA AR HTole A BNl dFew AbE

a gtk BE DTP A= vwiold ®¥dl 94 Fx2H o s Babbitt7h 9487 oA

el Padz /g% el vk 7k Padi ek 37014 6707F Wlol® RingWellA d&3d
1

-

Bore® ol #@A %& AA@ F s A%EA N2 4P & U= 2 Pad
e urh ok Ae g WAL Adw A oze 4

t5y 2
T U= =t TS Pade] slWo] o
o] 9lo] Pad7} Aol AEdE 4 A=EH sfFrh

Wo]& Ring® Hook Fit+ Handlingdl=8<¢ Padel $IAE FAAA T3 14T

& A e W Zb Pad7t S dEE A
ol gt P2 o] wojr ol WA (AT

AdRY Ad H7Ae 0.00138 9 ZA 3, A

Hastslr] 918k Seal Stripe] A
A= o] . dtso] @Wol A+ Pad® 2do] Z ZH7IEE at7] &4 AF Pad
= F&E Wy Zojo AukwkE Overshot GrooveZb 74&¥ o] dth  Groove? 2
ol Ao A7 wel 1.6~4.8 mm A =o|t}.

A7 B2 wlo]dy RingWeoll 360° 3tg o2 7FF 5o Q= Hole® Yo F5dt}
o] $+¢ Holeoll = Z}2te] Pad7b 2t7] Avprte] §&/FE oF WEx oY $27F 7
TEHo Ay, FF Wo]d Ringel Down-comming S
1€ Drain Hole2 2k7t9] Drain Oil®e] Sight BoxZ &3z 4 J&EZ 3l UuH
AL Moy @RS A wiEdn. o &R FAHS FHAsE7] A wol™
Ring?] ¥ ehol] Seal Stripe] A x5 o] 9it}.

Wiel od ¥ B oMlE TR Aol Jhestes ] fd BER HAHE
Cover Plate7} A=A ¥ o] Ut} st wlo]& o] Z} Pad ®ol= 939 Wear Plate7} A
A= o] vk wEkA oAl Jie] Pad RF WEAoR wWoy] k5 24S 9 Shim
S Mg A Hol Atk AR Al RO Padell AAHo] Sle 24 E& Palteol =



A1 Ad R F9 #ojge Au — 1181

agol 9ste] &4 (Indenting) ¥ = A& WA fla 3d WAL B LAe] 7

A Ak AR W]y PadelE Overshot GrooveZ} A x| x o] 9lA &
AA CHL A E AQsta AA Bl H2h o] AAHLS 24 a5 2 )

= T2 BE 3P| ofd 719 ¥+ Typeol Cover PlateZ7} A== o 3}

3.8.3 #i o] ¥ EIE (Operational Recommendations)

B 59 Padol A48 AxE dAdE A5 wolge &48& A3

F8% Fddolth, dAdE A%Ho

TripAl 71 =5 325 FA48A= <t

DTP #lojge U A7]e] edd wojgncoh Wy 34 257 oz o =4 &
Rl

AE e Aol duh. BEEA SdAE F45 X7t 82~104T ¥l A 2 A
ojth.  Fit AP HAl wloj®] F37F bE AR = AR AE WY 5% =71
o] MHT} 28~56TC AE T71E Zoltf, od9 wFEF 25& ¥F oY 2&=xY
22~25C iolof gt

Alarm Limit : 107C, 3%+ Trip Limit : 121C

FEel A 113T o] e &%= H[AAo]
Babbitt7} Wiping ¥ 3 th= =)
Limit?] 107CE =#3tFEA 2HetA FATA kel 1L wloj e 7 W J44
Hojof gt} (A7] 71 & A7A).
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3.8.4 #fK 9 #4EEE (Maintenance Recommendations)

& FHe DIP vojzdo] s writh Saslofof sh= R PA}
N 52 Agd.

gt Aol TkHE FANEI? W

WY FEel 53 FUTE 1 Al
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(2) 2E =9 4H 9} Pedestal® o] AEZH (£3]A)

T Hge A wo] oA SXF wAZE A ATHAE, E&Et] Ao
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Fige )

Pad 5lWe] 3148 e v+ AAd o 782 dFolojof s A5
o]g Padell AA¥ A3 LA Ze] 0.010 in(0.25 mm)o]de] mpEo] AW A3
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Pad sl™e] 70| OF‘d Hofell A EA FE= Padell 2 7AH=A FAsto]of g

th. ZF Pad7b AfEA 80 EAE Felsta, % T PadZR-Ee] ddd =4
o] Pad B¢ Drain Grooves &3t 3 HAFA7FA AASA f1A8tL A=A
2 golsith 3d WAL AL Fola 0.0625 in(1.59 mm) 2 79 Peening ToolS A}

g3}0] 7t7te] WS A Abelo Staking T},

(11) #WloJ¥ Ring (MZ=FHA])
ed Fw 2 wEF F27F AR ogde] fleEAE s
ofwl Ag-olli= A B, CHlA 360° 33 Covers: di o]& Felstefof & Aolr}
Hoj®g Ringell M= Pad7b AX =i 7Fad wuith A% HALE 9JsiA o 23
CoverE E2ldtofof & Zlojt.,

Tongue Fite} at5 wlo] & 9] Alignment Padel A &S H9u wel o] g7t

o
rin

gelstar dx7F 1 Oil Stonedt 55 AF&3to] wliisgd Al b
o] 32+ EE Alignment Padt= Shimo] ¢ 535S ZFolgt: 94 FLeE 573
Fo|afoF gt}

T ZH7E AAEHA ke dEiolal Al Alignment Pad Fite] HEZAE7 B
3}915}‘?4_, Standard Fitoll tigF #lo] & Alingment Pad®] Blue Paint =4 HAIS A
ook sl 7 Alignment Pad’} #H 43 5% HENEHE FA3FL

94 a2 HME 7 FudAME 100%0] HEFHE FASES AadEs A

v 27 AXEel gde AeEEkd, 0.0015 in(0.038 mm) Feeler GageE AF-g&31o]
HAEGEE gRlsta, stiuod s %Eﬂ wjjo] Q3 wkF Shime A3t}
|

AlignmentA o= ZE 7} DTP #lolg S 9 AstE2 slojoF st} vl



Turning Gear Jog +AA "AAE do=z

1188 1338 7] Al AH] 7=
ZE7L wWols) Fdel fAE dA Fow
A AEE AZY tho]d AolA AAAE A & Aot
A5 W]y Rings AX3slz A BEES 1t} 0.0015 in(0.038 mm) Feeler Gage
Z Abgsto]l AW A =2do HE AHES Fadin
Wlo]g Flange EEE 7|51 %2 Flangeo] 0.002 in(0.05 mm)e] W& o] A4 uwj7}x
2 o7 zx2lt} Lock PlateE Locking 3Fth
(12) =4 5 (A=EA)
ol digk A4 =S syl fstel Ax"Ael 4 5S 53
71Z 3ol ok gty o] HALE Ao RN Pad’t T4 UF A A Boringdt A tHE
A, 1A o] Pads & 7bsta ThEA b WA 23S #AE £ g
<z I>
Pad Ad W59 mHE MR BIE X
(Procesure for Checking Tilting Pad Journal Bearing Vertical Clearance)
A. =9 O3 Ho]g 7+= (Bearing Clearance to Shaft)
@O s Wl Fell & Yol Fa Fo o] oS P A whEth
@ AA3 FA A4 F NS AE FY Pad7l A= F 9ol 954
2 ey JdAL2 F4 Pad9 A BabbittHs 9 F A& AEE S
Adojeol gty WA S FAHA AX HIIE AdEH= 54 5RT oF
in(0.25 mm) ¢ 7okt
@ 45 Wod RingsS AA st A3 EEE 0.0015 in(0.038 mn) Feeler Gage
7b BO7MA &S w7bA] EQt
@ 745 Wold Rings 32 + MY A4dE M Fd(Leading Edge, &%
-, Trailing Edge)el#l At o4l 7 AAIA 9 Htgho]l ol g
wolg o] 42 ko)t
B. Mandreld] t3 #lo]& 7+= (Bearing Clearance to Mandrel)
AR AA FAAC Wy 5S g gy Zolef gt
21 o] wole ke A A7l 1.3/1000
Se AY A9

2] : Mandrel %
Ad A 7o) 15 in(381 mm) ©] 32
Ad 2 7o) 16 in(406 mm) o] we] wlojxd 7H=

Hj o],



A1 Ad R F9 sojge AFu — 1189

1.5/10004H ©] &}

@ 3% 5o 28 Pad ¢ MandrelS 3 Mandrel®] Ao ©9S 714 A
EIS=3=

@ Ag3 A7]9] 2EAdd A~ Shime 4% +3 F39d Sl FE=vh Shim9
FAE A® 0.015 in(0.38 m) ©]d-E Hojok dv, A= BEV AFH
= 98 xFete] 8 AP 80% oS HoloF it

® A3 FA 4 F s AR FTY Pad’l A= F 9o 950
Z Fevg dMe F9 Pade A Babhittd S 28 ¢ e AER FET
dojop gty WA FAA dAe HVE d4FEe FA sRT 9

7 ofgtt},

0.01 in(0.25 mm) o
@ A5 wo]¥ RingS AX st A BEEE 0.0015 in(0.038 mn) Feeler Gage

].
A7k gE WA Qv

7}

® AE o8y RingS Egsta F /Mo AAS Al 8 (Leading Edge, =%
B Trailing Edge)oll A A3t oAl 7| A A|Re] HitFgho] Mandrelol
gk wlojg o] FH k5ol

® =l dig 724 =5 vgSH 2ol FErt

A = (Mandrel 27) - (
= (Mandreldl] ot 52
o g wodg e FAS = A+ B

<ZrI 1>
MandrelS i3 23853 Bore(Mo8gd R HTL X

(Procedure for Restoring Cylindrical Bore Using Mandrel)
Fo ¢ sy woly Padel ®olE: A7) 9l #old Ring®] Wear Padol
Shim< 7[43sleE A2 AA B, CHAAT 7Ha3sith. AA AgolA = 2+ Pad
o] FiA <l %olE Checksl”] flste] o] AatE Ab&stet (19 1-39 #x),
D &% Wolgel F¢ Pad? WP AdlolA a3 wojel A 2o
MandrelS A *|3l2} (Mandrelo] 3t 5<% Pad 9114 Pade] #2dd=
593, End Seal %99 Mandrelo] 23 A 9A && AS Q"I’lé}?/}). 0.2~
0.3 in(5.08~7.62 mm)e] #& Hole GageZ AF&3le] Mandrel® #lolg Ring

ot



1190 — A3H 71A9 AHH] V&
FZ 9] Seal Bore9}9 =S SAsE. 3 HIWE FHd FEWEo=
Shim< 719 Mandrel®] H3S #H=t}
GEN
" e BB EANGE
CASlNG
l (TYPICAL) MANDREL CLEARANCES
(LOWER CASING)
LEFT CENTER RIGHT
LEFT
SDE A ! A SiDE GEN.
TB.
END
/ — L_MANDRELCLEARAN CE
MANDREL = MEASUREMENTS (TYPICAL)
END
TOP VIEW
PAD CLEARANCES
LEFT CENTER RIGHT
1 2 3 4 5 6 |7 8 9
GEN.
v | o
E
R Bo
GEN.
L END
TYPICAL PAD \?\/
SHOWN For E |18
UPPERILOWER R END
HALF
SECTION A-A
29 1-39 Mandrel2 ©] €3 DTP wWlo] & 2] Setup
@ 6A] Wako| A YFFLE AAFHS A= T Y HIHRHES Feh, Lo#
< o]&3te] &% Eo] ShimE 1o Mandrel®] +3<& F&=t
@ Mandrele] #Wlo]g RinglollAl F4lol x2S, =& Wlo]d] Ringdlol Al
v}2 2 3k Rotor Positiono] QoA E2 813F £ Wear Pad9] Shimg %A

uf) 7+ 2] (0.002 in(0.05 mm)), Side Pad7}

Pad7} §1A1% delel A 4% Side Pads AA 3t oA @
T et 2 AA A7 HstekA| Side Pad”} Mandrelol #
) 7+2] Side #Wlo]8 Ring Wear Pade] Shim< 3713k}
A A7 S7FE ™, Al 19 Pad 571 A1l Mandreloll
F# oz ol 5= Side Wear Pad

%2 Mandrel¥ Pad

=
=

O]—O

L’O’»——L_,

Witk ZlzrEolol & Shimel



N
—
o
)
o
g
H
i)
£
2
)
lo,
ol
=
|
—
—
O
—

Babbitt ¥ Alo]= Feeler GageES =743 Pad (H= SHAZ 714 AA
& 4 9tk Mandrelo] =3 3 FARTFOR TS

s,

hul

® A el sH o7 Pad7t 91X g AEjol A AR o] el 4R FY Pad
shuwkE AXx|gth. Fa 1B AAE o] &3te] Mandreldl tigh o]
S F43h Pad 243 FH9 Shime 7Hsle Yats FA30)
AAALEE A5 F4 Pado A E J%‘PD}

® & T4 Pad7b 1A AEjelA g wold) Rings HH ¥ Side
PadE %31} Side Pad7t A48 1A == ©A @9 @A @E v
53t}

@ olAoR Axe daHAAT 2H YA HAF 574 5S SA5E A

o] Et}. o7|A doj Fe 7}E Mandrel Check?rl <= AW AR
oF 0.002 in(0.05 mm) & w7} Utk o] AL Pad9} Pivote] W3 ujito|u,
AAAQ dAelnz X5 AT vt gl
3.9 Tilting Pad ¥Wlo1¥ T &k
(Machining Procedure for Tilting Pad Bearing)
o] dxlx= wHIES 7lFoF7F 9= GE €H = HodS 9, 7ty A=
HArreE ohe 3AES oFEs Folth

7ol
(1) ¥lo]¥d Ringe =¥ 3

_4

AYAG 24D W]y PadZ wTh




1192

— A3" 71A 9 ¥ 7e

(2) 19 1413 #Zo] wlold 3t 2z wlof® Padel Match Marks .

ROTATION
-~

a9 1-41

(3) Mol¥ RingS 7Fadl $1ol A=Ak, 74, Rabbet, Oil Seal 59| nphd
g & &

(4) 7} wlo]® Pade] Babbitt ¢d %

(5) Babbitt H39A A7t FseH 1

S5 AANE A e,

o
H 1-429F #Zo] 7} Pade] Yl EA]E

TURBINE
END

(] AS SHIPPED

(6) Babbitt W A El7} <5 dR 2 SoF AAs)
B

%
2] Padel # g

.

(o

&

H
T
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| _é 1%
-9 T
| |
_o_ —o—
i |
1% 1-43
(®) Wlojg He #3 H3gwel EFH U A BAY F97F A=A dgh

a9 1-44

(10) == A" Zp7polo] AA == wojg Pad 3 /NS o5 wlold © 919
A A el A=) g
a. 7 el 24 =EE Wof® Ring vHESMRE 719 Pads 14T

o,
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b. Pad
7 €]
&k,

T

, T
4] :
. —/BE;RING RING
29 1-45

c. Pade] HZF AEL 98] 29 1-469 o] wlojdy Ring¥ Pad Abolel
Babbitt A2 o] WedgeZ Bl¥l SideZol 719 2o} #lolg Ring¥ Pad’}

PPg o] FEF T

=

GENERATOR SIDE
YBABB[TT RC

Q=

TURBINE SIDE_

19 1-46
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d. (D3elA Padell 719 2 d 79 #H¥dy Z2E
Ringol 2& w74 =¥t
e. Pad 9o 1017 XFAMe)Ae] Pad HI #lo]&] Ring Aol 7+5ro)
FolAEE ] 7e] Pad #¥Y =EES AT
F9] : 0.0015 in(0.03 mn)e] Feeler Gage= A}-&3Fe] Pad
% Ring Akelo] t5o] A3 uvk= AS =elste
(11) & 709 Pad 4 EE, WedgeE #A|A3 th2 RingS ZH-E Pads wwll
th olw e EEo| Settingo] WA ¥EE 53] Fo3h}
(12) 29 9] 3 HPH Sideo] PadE 3t wlo]d Ringel Al $xl =3}
i, (10)&elA 7sg Wiom Jdsiny, Jdo] Suxw (1DEolA et &
o] Padg #ol¥ Ringo 24 et
(13) 3% #®loj® Ringoll Bottom Pad® Z#H3tx (10)33 #o] AH3}h A
Ho] 7% o] Bottom Pad= #Wlol¥ Ringdl ZHE A=
(14) + el 3 JAFHS Pads st #ol® Ring®] #l 1Al Az},
Pad 14 BEZ o3 RingSoZ%E Pad2 7%, ¥lo]d Ring? ¥Rl
Sideoll WedgeE 719 ¥& t}2 Pad A& EEZ 15 ft-1bi(2 ke m=E %
=
F9] 1 0.0015 in(0.03 mm)2] Feeler GageE Al-§3l¢] Pad Sl AT wojdy
Ring Atele] 7h=o] A3 flvbe= AS gelstet
(15) 45 98 JAFH 77kele] AA == Pad 3 NE G #Wlold Ringel Al
A 719 dievh A wlolsy Padis Pad o9 & 719 Pad 144
E o] 7FFFHo S Aol (10)&ol A9 o] Wlo]d Ringol Pad
gaster. Aol garsw (D&M o] Pad 114 =ES Padd
il A
(16) 241l =9 HFH= Pads 4 Wlol® Ringel Al #1xlol 719 ¥
(10)ell Ao} 2ol ®e]d Ringell Pad®s AEsth HHo] gkxxw (1D
T o] Wolg Ring o ZHE PadE wjith
(17) 245 "ol Ringol Top PadE 719 ¥, (1003 #Zo] Hlo]d Ringel
Pad& 443ttt Aol k5w o] Top Pade= Wol® Ringel ZH¥E A
2 O Erh
(18) = Mol =% HFUZ2] Padg Al Ao AxHATE HoJ=] Ringe =

mlru

=E Zo] Hofg

oL

W FA 3 o]

o
Pt

= rulm m}n: o)
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HE Pad® 14§ BEEE 719 Y, Woldy Ringe B Side¢t Pad Alo]
o] WedgeZ 71¢ th Pad 24 & ZEZ 15 fi-Ib(2 kem) & 29T}

F2] 1 0.0015 in(0.03 mm)2] Feeler GageE Al&3lo] Pad S =413} wo]g
Ring Abel9] zt=re] A8 gltk= AL 2lste}.

(19) 7 Pad7t 2@slo] Q= Felolx sk wold Ringe =yste] 43

(20) 19 1-477 o] Hlo]j¥ Ring ¥E9 0il Seal Toothol] <133 Inner

[e}
Ring #7d<& F4ste], wWlod& 7hed & s dAFH

INDICATE HERE INDICATE HERE

A e

a9y 1-47

@1) Wole WAL Asdw Aga. Ad 470l 16 inut o wojd
WA Ad A7l 13/10008 2A Hga, Ad 7ol 16 in o] delw
Ad A7el 1510008 2o 7AFach wol® WA 7HF oRE 40,002
~ -0.000 in(+0.05~0 mm)e|t}. 29 1-487} o] FHF HWtAWE XFE 7]
=3,
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OIL SEAL TOOTH DIAMETER |

BEARING BORE DIAMETER

/ OIL SEAL TQOTH DIAMETER
BEARING RING

BEARING ASSEMBLY DIMENSIONAL  RECORD
POSITION A B C

BEARING DIAMETER.

T.E.OIL SEAL
TOOTH DIAMETER
G.E.OIL SEAL
TOOTH DIAMETER ‘

lersl

PLANT
UNIT NO. RECORDED BY
BEARING NO.__ DATE

a9 1-48

(22) A3lE Wlo]¥ Ringg £83t3 Ring ZHE Z PadZ wjic)

(23) L9 1-43% o] ZF Pad®] dl EFole FAE FAsty, HF A+
7] &gkt

(24) 7+ PadZ 58 Ul 7] #Es ZEES wjith

(25) <)l =¥ 2 X Hojs] Pad Profiles 717 7he =
T AFE 715

9] 1 800 MV ©® Pad wlojdg o] ZF-ol vk Overshot GrooveZl 7}& % o]
At

(26) Wlold Ringd 7+ Wlojd] PadE 7%o] AHagsy, HQsd ¥WHS
Deburring gt}

(27) Mandrel®] A7, Roundness, Taper 52 ZHAFStE A& (21)3Ho A ¢
Hlojg WAz Zolof gt

(28) Mandrel ¢]7d°] Blue PaintZ ¢4 vl2 ¥ z} €8 PadE Mandrel $9l
Fil Pads €95 WFoR ¥ FHoFH.  PadE wol Wo] Blue
Paint S HE HAg o, HE4H=

(29) 4743+ Blue Paint 5 HHE 7] #ste] Zasivd 7zt €d Pads
~aggser. 19 1-499] EAlE AP} o] Pad® Leading Edge®t

i

i

T7he st

B

’

jud
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— A3" 71A 9 ¥ 7e

Traveling Edge 9l 27 w43 Oil ReliefE 713kt

-

AND 8" RADIOS ON TRAILING EDGE OF
BAB®BIT ON ALL PADS.

NOTE \
N MAINTAIN ¥g"RADILS ON LEADING EDUE 1’

,.%
2) ONLY THE 800 MWS VUPPER HALF

PADS HAVE OVERSHOT GROOVES

PROFILE OF LEADING PAD EDGE , A

(TYPICAL) /\\
=
=
E
BEARING PAD DIMENSIONAL RECORD
19 1-49
(30) 7, a4 ®lol® Ringel 7 Pad® A X AzHsh wd o &
o 5 Blue Paint 5 JH HAAMAl WJH & AP AU, Weld Pad
7FEAl 6719 Padg AWl AAISHA] 2 7 foll= BT Pad7t AA Sh
TS NEE U2 AR Pads A ol T3
a. Bottom Center Pad& A& Az} A 35 wo]F o A s,
b. Bottom Center Pad $°] MandrelS ¢lar, A% #|o]8 Ringg Pad’}
Y A &S FdEE eHF wWeld Ring® Asta £ Z¥4

C WOl Ring®) F3e14 ATIS 5330 A%

.7 ol ¥ Ring= shy- #lo] ¥ Ring¥ &2 8tal Mandrels | A g+t

9] 3Z&o)| Feeler GageE 7|9 %
X F+E 7|E3kt}t. Feeler GageE Ab

Tooth®] 45 t=S& FAST o H=2 0.010~0.015 in(0.254~0.38
m) o]Wejof $t}. Mandrel 3% % Pad 9194 &g
£ gstofof gt

A=A

ol

TAE 7] F3

g
3% wolg dlel 9ol sue
1L
E

Mandrel®] 3wk o g <
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T T MANDREL

TE. GE.

g. 371 9] Bottom Pad7} A€ Ejel Al AB29] i x|E 7| F .
}E 1

AB1XRt AB27F o & A9+ 19 1-51% Zo] Side Pad’} Mandrel
< Bottom Center Pad= 45 £ &&= e o]t}
hel AB29F AB19] AFe]7b 0.002 in(0.05 mm)e]stel® g o] F e gt
vkl AB29F AB19] #He]7b 0.002 in(0.05 mm)E.th 2 3709 Pad®] =
ol7}b £/ HEE Pad® ¥Eeol7t ZAHoF drh o] AL AB2 -
AB19] *}o]v+E Bottom Center Pad 2] Shim< %744, AB2 - AB1
o] Apole] AwkubE Zb Side Pad €] Shime A|Astd dvh. EGHE
W& Seal Tooth 7F(Bottom, Left, Right)S =73 3le] AB27} ABlo]
duiy o FAE S48t Aolth. Bottom Center Padoll Shims ¥
Agde #HE AB2 7S 7] &)
2

d

AF

ﬂ

AB29] 7ko] ABl1# ¥ & 5o+ Mandrel®] Bottom Center Pad ¢
o 2152 9, Side Pad®] 9|7} Center Pad® =o]9} Z7 4 Center
PadRt} Adjldo=z 2 ALoltt (19 1-51 ).
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CONDITION |
LEARANCE
CONDITION 2
OR
CLEARANCE
LEFT SIDE PAD RIGHT SIDE PAD
|
| I 2 2'
> > AVERAGE AVERAGE
19 1-51
old gl sFsEAS sy 95

o] 0.0015 in(0.030 mm) Feeler
GageE AF&3Fo] Mandreldl©] Pad 4% H= JHlE HASL
T B Pad’t Mandreld] E2E o] glom 4 wojgo A= ofw

e Side Pad7b =<3 o= g1ud 19 1-513% o] Feeler
GageZ =43t} Ul 9 Feeler Gage A Al X9 H X7} Side Pad
©] Mandrelell &] W73 W3F =o] #rh vkl k5ol 0.002 in(0.05 mm)
Hrl AW Side Padell Shims ¥ o]of gt}
olAd Al 79 Bottom Pad®] =°]7} 0.002 in(0.05 mn) o W= =F 93
o1 %l

h. &5 #old Ringel A%7F ot o= x5 stu uAgAy 9
Center PadEs ¥ grh.

i. % Center Pad $1°] Mandrels &=t} Wo]d Ringel ¥&olA AT

= =AHsla & Fo| Feeler GageE 719 Mandreld %3S &=t}
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j W grel A s wolmlel el HE AB2gkel Mz ABl @i 2elvh

Ak ATL 3= 47 948 223 9 Center

ol

Rbd gkell A b ool el HF AB2 #hol AB1¥} Aol7h At
W AT el AT1 - (AB2 #Ex - AB1)S} ZolA =2 245 Center
Pad®] Shim& At 3

AT = AT1 - (AB2 HZE% - ABI)

k. ¥4 4% Center Pad’} HAsIA Ao J45 & Side PadE A A

3far koA FFE uloj® 9F Side PadE HA AR A7 Y A
AHNE AAE A st A AISE (Step [l A] A48 2714, AB= AT
2 upto])

(31) 3t wlojg el A 7] Pad $1°l Mandrels x| gt}
(32) 45 Center Pad®]l & E7HA] dFWaFo=
o} ol Asde] Side Padg 7F=A] 2 :
(33) 0.015 in®] Shim Plateg 4% 3% AW 9ol =tk Shim Platew
9 JFA 80% HAEE A EF AT}
(34) 37H9] Pad7l B5F AA¥ &4 wlo]l") Rings &t #lol& Ring? 293t
BEE

t. =ES Adsta Hed

il
ol
b

Lo
iih)
b
O
=

(35) 7% HJO%“/‘ Rings #d &t AL

ARHE 27 57 743 = Mandrel 47 + (A4 7 - Shim $7) - A 27

ig O_|.4

stofof gttt 4H Center PadE 0.005 in(0.125 mm) ©]/d =43 F a7}
S A9l A Side Pad® T3 A o]of 3t}

(36) 3ld WA 1A AL wo]yY RingS F3te] Padz ¥, 18 1-529]
Aol AAe wE 14 ft-lb.® FATh
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BOLT OR PIN DIAMETER AND THREAD FOOT POUND TORQUE SPECIFICATION
1/4* - 20 TPI 3.2 - 3.5 ft. 1lbs.
5/16" - 18 TPI 6.5 - 7.2 ft. 1lbs.
3/8" - 16 TPI 12.5 - 13.8 }t. 1bs.
7/16" - 14 TPI 19 - 21 ft. 1bs.
1/2" - 13 TPI 30 - 33 ft. 1bs.
9/16" - 12 TPI 42 - 46 ft. 1bs.
5/8" - 11 TPI 58 - 64 ft. 1bs.
3/4" - 10 TPI 108 - 119 ft. 1bs.
7/8" - 9 TPI 167 - 183 ft. 1bs.
1" - 8 TPI 250 - 275 ft. lbs.
1-1/8"1~,8 TPI 383 - 422 ft. lbs.
_ 1-1/4" - s 7T 550 - 600 ft. lbs. _
1-3/8". - 8 TPI v 750 - 825 ft. lbs.
1-1/2" - 8 TPI 1000 - 1100 ft. lbs.
a3y 1-52

310 2% si= wlo® MR 2 Pinch W&
(Measurement of Tilt Pad Bearing Clearance & Pinch)

Holg =2 Wy EAWMF T 7M1 2322 Outside Fit 2 Aol ojgh
SAE B Kol e wel A 755 AAs|oF gk HFT WoH 52 AXE
b4 FA, wold Shelld} wWlolg A=A &9 Abel] Pinch Tl 43S weth
AAg Pinche 11531d 2 F8 7|49 44 w9 F83th Pinch7b #2435
H ool g do] wAs ALY wojy Y GE7F =i =
oL sty nxy JEHje] Jes oAt o] Pinch #& EE 0.002
in(0.05 mn) o] W= FAFHojop A Ag wojg) HX7F drk

o] 7]+ 4

H & Shell #Wloj® = gholdol AgHrt. G2 Shell Hlo] g

] ] ol AAn @4 Z 4§, Pinch 32 woja & 717
AlzArel gl 5 AAsoF e o] A4 AR = FE SHE o] A= FH=

)

H

% g0 AVA REE Foldof @ olw Ad Holie) 7

b
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LEAD WIRE OR PLASTIGAGE
SHOULB SHOW SAME OR LESS

THICKNESS THAN SHIM
THICKNESS FOR PROPER 'CRUSH'

LEAD WIRE OR PLASTIGAGE

TO BE PLACED ON SPUIT TO

CHECK CORRECT SHIM

THICKNESS & FIT
:

2% 1-53 €99 d= #o]®] Pinch 3 dx

a9l 1-532 €8 #= wo]d] Pinch Aol FHE= Aatelth.

[}
Fol B FA(TYE Shime AAwTh Mol Shelle] S1-2o] Fugow Zef
28 oA EE wA X

FErh wWoly A EE Straps A e AAEEE
A e gAY FATY= AHEE ShimF7(Ty) el 8k 7}

H ZH=H(T)¥ Shim F7(Tyeke] zhol 9} 2,

243 Pinchx|7F oA, wlojdg =& vl Fdidste] wojyg k=o] UF Za

™
7 APEAS FATY. BE Lt Ao oS I, Lit 4de AT

= — = o h 84
Hojg 154 ofe]l 7HA EAFe] BT 5 Qdvh= APl FsjofF gt et
A Lift 434S & s Fo QA A, wojgde] AlggRE AAsy] 93 29l

rﬁt
o,

A7t obd Fz AAM oz FAde]l dEAE setshizd AgHefol @t
Lift A4 7% 29 FAGe tholdd Aole] 13w wg £F, 7179 Soft

Foot i 8t5-49 ©4AA Folth tholdAeln A By ojel Sojgel

.
oY
—
5%
N
fo
N
N =
9
c
=g
@
=
D
o
-~
ﬂJ
QL
£
of
o>
(o2l
o,
:LI
0_1_4
JM
o,
o
o,
Hi
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SHAFT
AGAINST —_
TOP PAD

SHAFT
AGAINST
BOTTOM

PADS

— A3W 71A9 AH|

e
0
Sc = Cr/Cose = Cd/2 Cos®
Sc CLEARANCE Scl = Sc - Cr
/,CIRCLE = S¢ — Cd/2
" X = Sc + Cr
TTRSer = Sct + Cd

IF LOAD IS ON PAD, ® = O AND Sc Cd/2

At 5| gatel 7
FANA ol 4 & A7

= MW Z (Clearance Circle) o}gfol Ao A

= 4 % A4
LS

2] 7].3—

gul

(Clearance)
o] 5=

PLASTIGME" LENGTH +
POSITIN 2 ALACES
e 2

Fo ]

]

MDIE: THE LEARANEE MEATLRED AT THE DIAL THDILATOR WILL BE WIGHER TWin THE ACTUAL CLEARWMCE AT 116 BEARING.
THE CLEARKHCE AT THE EEARIMG CAN B OBIAMED USIHG THE EOLLOMING FORMULA
INDICATOR X 2%
PISITIN el '(L, g Lz) L

XL x
J =1

-

et
POSITIN

L from C. J. Jackson
] ¢

a9 1-55 3 (Sink)¢] =A] 3}
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QUTSIOE BIA
.030/.040
LNDER SHAFT DIA.
CLEARANCE BORE

DIMENSION “B”

REQUIRED WALL
THICKNESS

i

OIMENSION ~A* = QUTSIDE DIA. - DIMENSION "B

REGUIRED WAL THICKNESS = DL - _2 g

cueaRce BoRe 001 (FIR BEARINGS DVER 2.000 D14

1% 1-56 MandrelS o]&3 =4 Wy

® 13 9= & 2 A4 AN BE F % o5
==
5

A1$)A] ol#ellA] | Clearance Circle | #A % °]&%
= 5| Rt B4 | 9 A A4 ofef A A3 (Lift)
Se=CD/2cos© Se=Sc—(Ca/2) X=Sa+Cq
; LBP 60 Ca 0.5Cq 1.5Cq
LOP 0 0.5Cq 0 1.5Cq
LBP 45 0.7071Cq 0.2071Cq 1.4142Cq
! LOP 0 0.5Cq 0 Ca
LBP 36 0.6181Cq 0.1180Cq 1.1180Cq
; LOP 0 0.5Cq 0 1.1180Cq
LBP 30 0.5774Cq 0.0774Ca 1.1547Cq
° LOP 0 0.5Cq 0 Cd
: LBP | 2571 0.5550Cq 0.0550Cq 1.0550Cq
LOP 0 0.5Cq 0 1.0550Cq
LBP | 2250 0.5412Cq 0.0412C4 1.0824Cq
i LoP 0 0.5Cq 0 Ca
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LBP 249 = wojge] 7
ok 28 1-579 A4 ¢} 7o) A A
pagsy

S= 197 wEel HE Atelz Adel ulelzh
Woje F4 ohe 2 ol Welske ¥ Sst e

[e]
T

= Al

CENTERED JOURNAL

MAXIMUM SHAFT
MOVEMENT

SHAFT
MOVEMENT
TO PIVOT

1

W): C'b(2236)

Chp

X= (2.236)

2
c,=(0.894)X
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311 €9 = mo)Fg e ML fE%E (Assembly of Tilt Pad Bearing)
3.11.1 w58 24¢Y (Final Checking)
@ 2F Pad®] Pivot el A3 %5 st Antd A,
@ 293 2ol Pad #4975 2 E759] RoundingS XF 95RE & A (%
= 500 MW BRI,

9 1-58 Pad ¥ =-7 Rounding

S99 swe WugA dvistn 53 = Fxstel gg

st Wy - w1 FH(EE Orifice)d X545 44A71?
Jo] %A Linerd Locating Pin& =83 14 &&=
Caulkingo] &= o] Q=712
@ woly sk =4 RingZel Contacte 43l at9-4S ZHst Yoz
T AEl R A AIE A Contact frEWH A2 80% ©]/dolofoF k.

o:
-z
=
2
o

ol
ol
o
o

3.11.2 #32 EX (Assembly)
@D Locating Pin®] Caulking 2]

$AZF WMAA L2 183 o] Caulkingd A.

of %ttt Tilting Pad Hﬂ‘ﬂ‘%% Pad7} 7] W&o HE HJHE 7MA 2
ﬁﬂe‘sg;_._ Z/\} x4740} A
@ Housing &l Al WAz Adie] X4 BE A5 dFdA A

ato] o] grgol BEE oy kAo BFE olF =T
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Caulking

6-Caulking

/ Sealing Ring 2]

+3 3.0

Sealing Ring 7} =
020~030

Bt
e e

% padod] paste &
gtz s Hiee] &l
Zygoz FUSHL
g3 gUdd A

ol

SEE

|\

g

a9 1-59 298" = wojge] v s

@ Oil Gape =4
Pad7} o] d& o2 77| o

SRR
Al AE WA A5E 548 5 fonE, FelA A
G

Oil Gap9 AW 3FE&X+= 0.002xA4E ZHAHola, Lubygoz A7 Oil
Gap2 0.0013xA4g & 7Aolt}.
3.12 W8 fiE HEE (Measuring Method of Bearing Load)
3.12.1 ¥% (Instruction)

Holg stse] AL ZE AA FHE &7 A% T2 Aol &

AF AZSYES 71+d £ 9F w8 =olo XHRimAp)ol ¢ ate] wWojs 5o
st A Fol Oil Whipe] A2 g7 Atk o] Rimabel 98 4 Fo Oil

5e A4ets Aart G

Lo

Whipel 471 44 wogel Ao 94
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3.12.2 WiE F#¥: (Measuring Method)

O 54 FAze BE AFAY steAE AHESH

@ A 35 Z4 W75 43I WireZ Craneol Zo] A AALe A}
& ddor dZste] 94 =4S g
@ w379 Chain Block(AFA o] ®o]d &9 HAXNE ZAlsle] HA9 A
S AHgEThH B RZHE Solgyed 2.
A 7199 g BASY =5 vy g et (1H

>~

@\ Chain Block

- Wire -
— Journal

RN
I 1-60 =¥ o5 54

@ 2HE 5o ¥ Wired A= Ad FAdd fxA A sy, v+ o]

v AY FHoEYE

A
of
st
o
_(
y

® Aol Aewte ol e =TT £ AEE AE Ao tho]d Ao]A
% Pedestal®} A 4d3}5-7HS AS3ghd

ﬂ
& 7]23la, Gland Packing®} 7 Zo|
0-1

® AL 004 m ol FAZ wopr} &)
o] 2ol %] = & 036 m7tA So] LAY U wHA sRe =3 72
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@ Lower Wo]d< Wy Z=AH7=
=t}

A71E FHE-3 Craned Zo] A A& &

e

Rotor Shaft7} wlojgol A A& wje} Craneol Zo] AXPES o, 7}
wWojg o] Qs o] Weaks 17 1-613 o] 7|xdd AANE LA
15 7)ol Fotids A ot dae] AgE SAHTH. o] o
Aol el Hatgs st SAMN BASA HER dds] Fasict
Dial Gage
Piano A
/ \ - XIXICH
. ;hﬂmz
B L
o

a8 1-61 2EH &3 =AA gofrmMel AlX

@ Lower HWlol¥ & A=z}
3.12.3 WiE #ZF HE (Conform of Measurement Result)
=9 Ao 3t % =AHXE Plotste] Hysteresis CurveE =32 uf,
Ol Curve?] 4ol A4A< Z¥ 9 FH e wAo] wojy wreojr), ) o] H$-
)-@FNA =A% Aol Ao ek wlojdy HEtHo] tagt: YehE 49, AA 2

e/

B o] ol Hagh ghwbE uelzk o] glomz o] 0MRE o] ¥utEF Uzt
Al o] F&3 wlojy sl ol

3.124 HiE iL# HA L JEF (Procedure & Method of Mesurement Record)

AA ZPol = wojd E&] F1<Q Lifting BeamS AFE3Fo] HlojH S

walsta, (2)-@FeA 7ed FH FAZ 2¥H Ad FH do] AA s Fa,

=
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Lifting Beams # ¢Jsto] wlojg Wb ZAd] Soj7b= Zleo] 7 bdstan gt 2
o et
Theol A& 5o o] Wys d9eth
19] 944 =4 9% Rotor Shaft®]

O d&=st vk} 2ol AFAA st FAH7
Lifte]l 2 83 Wire Chain Blocke] st%<& =A&| =t}

@ AH dolg s # el Lifting Beame ZH3 % Dial GageE A& A

z]8kth, o] uw] Shaft dl5-o 4] Hlo]& Pedestal®] 3 X A7FX9 AgES =
A 71E = ov APFT AAT Gage’t 449 d#7F A3, Dial
Gagedto @ oA abx] ki o]Z oz 3Helsty] s B asit)

@ B 2ol BAGE AA Yl FolwA S Ai(e] Fg FopmAle

ol
- N L
AL AFo2HE 50 m Hold tola, 7hed A T4 ZAelaL, wof

b

A wk o] AEelA SohedozRy AU AN AZs ol
et

A). BRG B3 7}
{7 amzaeA
2o A X s
Aol Zasg.

Pole & Casing % 3}
o ges FA I=F
Il & HATA

4 Brg, Housing

»
1o e s

Rotor Shaft

a3 1-62 ZE 3= =A 7| vy

oA Y4 FAFAAM Lower #lojg S i, Craneol Zo] AA g3

o] s SAstEEA WstgFS 2k o] Wsheko] Pedestal ko]t
Aatds e v WY PanoX¥ Shaft 43 @®F =439
Lower Hlol®& AASF S X477 H%=F Shaft Hol& =4 FAAS
uf, (4)-@3 A 7]=3k Shaft 3} Pedestalzte] X|+& FA3star, Hlo]
o FHe A5 A7t Pedestal®] Hstas vEbdth HstEs g8 8t
© dHe AAEg $247F Foh

@ ZHE Lifting DeviceZ €9 €8 Lower H|o]& S 3|3k
® =24 ZAH9 Wire2 Ad 4o ZWAA A3 2F Lifting DeviceE ©]



1212 — A3W 71A 9 AH 7a

S 71aL, S FAR 2EH TS Ten
® A" GrF-ol AA vold Aol E= Ad A9 #ol"] Pedestalit

Nl

s
Z =2AsHA 0.04 m*® 0.36 mm7}FA Chain BlockS ©]&3}e] A A]
8 AEdS gL, o] 4 gAY s F471e AANAE 7153 0.36
U 0.04 m¥ AdS AA Ao A AAZHE 0.36 m
d 5, Al B fAd & kA stes 54 7153
@ Z%o] ¢k5¥ Rotor Shafte] Zst W3Fel ol Hojdg st AAE
13 = (Hysteresis Curve)S 1@t}

3.12.5 Hysteresis Curve$} Casing ¥&F fEo WS EE vy ffE
O D-® 2 @FdA =43 Aol HstFo] 0.04 et kA
@ (W)-@3e] =4 Ax=zry 19 1-637 28 Hysteresis CurveZ} o3l
g3 e,

Hit A = (B3 TZFA - gk FHFA) / FH4A T olEwF
= (F94 0.01 mn ©]sol W& stF ¥}

4o
+32 )/",
+28 &Re] BRG,HH // e
24 A= ¥ "
24 |BRG, HBtH WE A

L o] === Hed > o

YR AP AN

P 00 4 P A RO

= -+ + /‘-‘\/)( ..C/l

o v - .y{.a_. cmraman o o am me b b e e ma s

Roo A
- 8

R X e T
L/ W0 ie BRG B3 11,000 kg (2 ¥.7] BRG,HIE )
—24 ] N ;
3 / rd %%‘““ ;
30 i
10% j ' TR ! ' 127

Meter — &H= X 1,000 kg

a9 1-63 Hysteresis Curve?] o
@ 471 Hysteresis Curved] thsle] Aol (o] H)e] F&FaFo] 0.04 mmol A
FH o] 2= Ad AHA A0 HPSHA 0.0 mm oFel A= 3ol

o] slFol AR o] AR 1

byl

A Hysteresis Curve? 43 7y

2 o]},
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4. #£77 w1 P o] BE R AN

(The kind and Characteristic of Thrust Bearing)

4.1 #%E (Introduction)
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woh A =

=
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Active

L
o

Tkek Inactive W&ol 2 {a17F ZrhH Inactive Plate

i
[ml

, 2% Active$} Inactive Plate® S I7| 2

o
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S

ted o2 A

o ¢3s

2E W nw o F
o] WEE Landehir F2m 2 wojge)

1
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o] Z2l¥ Padz o] Foixl AATH ®lt
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A dloig ol A o]
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X
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4.2 Flat Land Thrust Bearing
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et HE 53~7 kg/ar L] ol dnkdog 2ol 105 kg/an 7t A & AFEE

apered Land Thrust Bearing

Tapered Land 53 #Wo]lg e 713 1-659 o] Flat Land®} Bv]<=3F 2SS zb
Ry LandE Hol¥ 73k o] thEw 2lgido] glof de AMEEE F9

al
ol %ol st

| Drain Dam
%
. Q. sect. B-B
Rotation
| g/
— = - ——
|
Oil
Groove
[Sect. A-A] Approach Radius
FIat+—Ta er
Babbltt 000 0‘ X
Steel
19 1-65 Tapered Land Thrust Plate
Holdg e 2 9 04 Fow Fald oY JH9 Pad® 4% i, 2+ Pad
B oAaus) 3304 90U AR Qo Yol RaE AXT £ e fdo] BAE
= e AFUEo R Taperd Avk. AAHZS 94 FERG WAERE O A
A FoeA F3< =

=
I frvbel MAEA e A 0 AN BAHA R W FHe F

= Alo] Fo] A= FAEHO AR Fov} HE Wi A wEo] FEI 9o
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I fU EACE A A e ol
g wzte 99 svo ool 3% 5 JAEE Nalgdel os) AW Fguch Holw
e o 2 @k =T AN WAL 98 edde] o wolop smE o

] B AAoF gt Tapered Land Plate® Z7|& fFaWHZA 9 W WAY e} &
b FAe] o)t A

Wb vhusl WAl Holw Al Riol dastd ¥agFel FHAmE wAH

4.4 99 d= #H wWlolg (Tilt Pad Thrust Bearing)
gy g= 28 wojge 7t et YR AFEA AAEE 59 AaWE
Z}= Ao A Flat == Tapered Land ¥l g 3} tt=rt},
09e R0 SAF o] MIANEO R 9=ow TEig
lat®d wloja o} Hols A= wojajnet o Be odPdFs daw g
Aoz FEF7F WAl Leveling Ring¥ A1A7] % oﬂH 1o HEzdo] wol 1
7]

o sjEx ;A WEEs] 9 &

1 rl
>~
>
o,
lo
ol
=
o,
i

N
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I~
2
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L JE
-z
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yic3
H oo
I
ilod
X
)

wehgel gadth 99 A Wolge HE 14-28 kelmo
H, ZH1Fs = 42~63 kg/er o]t}
g9 = wogel= AA Vo] mA wojg i el wo]g]o] gt
4.4.1 Kingsbury #:7] #Wlo1¥ (Kingsbury Thrust Bearing)
Bewg] F9 Hojg e €8 = Y dojge] JjxFoRA 74 JEE
Ho] = HErh g YoM AFEA AAETE HeA Hold W= wojyg g A
LRl

BE wpe gyol Fste MTPe] Fyolv A= s AL o] e o
stol M=t WAYY, AFYF B o FUF 2PYFor AFEA AR
ol 48 Bl & ASHEF Hof At
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g o s=7F FFE = Plate’t A=l ©]F & Leveling Plateghal &lw, o]
Plate®] w492 19 1-663

L Runner

S AN

Upper Leveling Platés Base Ring Lower Leveling Plates

% 1-66 H=we wlojg e dHx

o] Leveling Platet™= &3] 7| A7t3d ©@2E0] e wojYol TdsA EAF
A7l 98S st} A Leveling Plate® sHy- Leveling Plate 9ol &4 o] Z+
PadE A A8}, 3} Leveling Plater= A%3}= Base Ringol A& 3kt

ol &g Hakrh A2 Plate7t aLstg A olA AARAA ¥o] & Pads
2 Hojye] BE goi FHelrt #dsiAl del=E sttt} AE Leveling Plate
T2 AHEWy wte= Base Ring? €A Fo Set Screw’} A2E o] Qo] Plate’}
S A5, 2YA7F o s gy A WA s
ojg ol 9L Fx7F BEsitts Ao, skl olste] Z} F3Eel AT
= 2> AZIAL e, o] = S7F '@
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Mol ARFE Utk oldd WAL 3 F7 }
e uE gz WAHM, oFe] ML AN BT
Aze) wolge] olde F4d Baaol R LA/ sathE Aolu, ol WA
oW el Wojgrr} et}

ohg e Holw A= wojRut Aoy o st nrstale WEHs] W
olw, W=yt MW meRst AAYT &Aool whastt Ao o3hH 42.2 kg/or

o | HAE = Aoz vehgth wEba A auEe 3 ers= g
ol¥ W= wlojYr} vA A3},

shol A= 4o

Az Fo WojPe T2 nwolq AR va v e ol
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< Leveling Platedll 93l =] A &=,

o] Leveling Plate=

LA Gol ANt HEdZ

TF8o] yxoq 9o, Z+z+e] sz A= %2 Leveling Plated] 72 7+8¥ =2 2
A Hrk FAES UFolxl FE o Fdel fA 5k , 3ol Wol Ag¥ 1 HF
£ Plate? HRS2 WeAA o) 38 A=sk 132 A A ol #1329
of o|FolAth, IR PadE oFzt WAH FANA AAFEZE LS FHOZ )
= FEwe wgte] A Hol & Foj et
a9 1-682 F9 wojy F3Fd
T
:\( Z///
\\\\\
v
a9 1-67 HA woly
Suitable |Tolerance of| Tolerance .
. Load . . . Space
Bearing Type Capacit Direction Changing of Requirement
bacity of Rotation| Load/Speed |Misalignment d
Plain Washer
Poor Q Good Moderate Compact
Taper Land
Bidirectional | Moderate Q Poor Poor Compact
Unidirectional Good T T Poor Poor Compact
Tilting Pad
OO( ) Bidirectional Good Q Good Good Greater
OO Unidirectional Good T T Good Good Greater
a9 168 &Y doly F¥W 54 M
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5. #77 wlol ¥ o #f# (Thrust Bearing Maintenance)
5.1 Float(Bump) Check
= Wy ZHE ZH3 AEHAA ZHE SYUTFOR o|FAA o] olFH

oA WMoy olEFe W F& AYiE ot Fh

D3(Dy)

c Thrust Brg, &% 37+3
ZHES Pad %7}
(t), ty) (tg,t2)

W:= Thrust Brg, &

t = Thrust Collar %

D=:= Dial Gage

C OWel e Fus wyE

09 169 e wWols Euwe 113

A
=

=742 Float Check® F8gtt}. o]z ZHE o A= "ol 71 342 AYE

st Aelth Float CheckE & wfji= AHEE Ring, £+ Strap Down Ring<]

~
o

il

29 wojge] Baldoly 2@Fol %9 wold 1+3(wol L7 Rotor Collar?te] 7t
a

27 o
ds Hasgstrl 9@, 7FsdH Front Standard Caps ZHeh Aejol A A g
Hlo} & Ball Seat7} AlAtelel A o] &= +E %3} Standardol] thdk wWlo] & Ringel o] &%
S told AolAE Agste] A8, 2E O F o]FHOREE o] Fg wid A
S 2E rag dopd 9l

EINIS AAato] zb o]y BES B35t 7] Hel Float Checks AAIE 74 $-o =
ZHE FUFoR AA L F ARE 547 &, wold] e fuko] A F UAEH
=24 A A Turning GearE A3t L= ZEE 2oz Wy do| #d3
o Atolel fruto] PAFHEE A F9lo] 600Ww 2 Heavy Oils wt2i, & 9
W =g Folok il EHl $3 Axdo] TEE ] A =¥ ulojge k=S =4
S Aol 2dsE Bt fBHE o 20 22 AN o= B 7o
A5 Shafts 4% zZaAY, Jogging 223 = Ut
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FEA = AA FFAIX0.250] AL A= A AR . o] ;s x|

—_L
- =
= A9E F8 dolw, Pad 59 A5 YH, W3 52 Astel, ool glow 3

il

=
o
=
H
o
&
ol
ol
2

o
o
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ui

Pedestal®} #o] &9

5.1.2 2¥ #8 J5#¥ (Rotor Pushing Methods)
O Q™o 2HE AL F U=
Ureo® BRlE B v oR S vttt 2HE I AAIIEA
w ol = Thrust Padoll &45%] FE% FoJgrh
@ WE ZEd A%E 2019 0il JackE AF&ste] WS 2 wdr|=ow
Gli=3
@ ZHE v ¥ 2E FTHx03 kg A
785

=
"= A5 ARg sk = 2YH %01 ke A%

B>
ofl
i
2
=
o)
rlr
frt
i
il
tob,
[
>
N
2
o

5.1.3 W% HF (Measurement Procedure)
D 28 1-699} o] tho]d AolAE MAsti, 2EHE HA7] o8 o
e ¥, volel Aol RS Ve wET

@ ZHE HHFow Wo| oeds 7530



9A7h 47 HEA T Wel AL Ei

gete] Fae #E deoh
A AlelA DDA 2l &el nAZA] ol e, MY Tol Ue=TtE

5.1.4 #J7 Wlol3 #hhE B BEHX

(Calculating Axial Clearance of Thrust Bearing)

Rl 2E o] A5 ofFdl o3 tho]d Alo] A A[AA]

srel s Al 28 olFol 9 thold Aol e
AA 1A 29 Ht AAX
D1, D2
D3, D4 b
SY2E U EY
c=ab
o] 7|M ¢ 2YAE ZHeF 7HE
a: ZE Fo|lFw
b oo o5
Fol o=

Al Shockell &} Pedestal®] w3 o]

sha, Bl @ AHAeE aE 9] WEel FoE awth

5.2 Babbitt Metal¥ ##% iRAE (Babbitt Matal Contact)

5.2.1 Back Metal% ##% K& (Back Metal Contact)

Back Metalol Blue Paste® Z3sta Awk $o] &8 FoF 1 HF&o] 70%
olA W7k 0.12 mme] Thickness Gage’} £90]7}#] ¢olof 2t} ¢ Flat Landel ©]
£o072 FHAE 70% ol AZ5ES 7Y, 0.04 mm ©]’¢ Thickness
3%+ Back Metal-2 714 7F&stAY A1Fo 5 wA o)

% 2 olBRe 2E olF

/\Lo] giv,—r_’
Gage7} E97t= 7

5.2.2 Babbitt Metal¥- % JRAE (Babbitt Metal Contact to Collar)
7} Segment®] Flat Land §9] HEH&2 70% o]/dolojof d}a, Thrust Plate
17y 1/2 2 17/2 o]yo]ojof 3t} o] HE Zo]

SR ER

9% % WFNA Flatiel
S FAA Be Ael7t 917

M 4T F9 wo]gel A ol el gldees T4

’

b, PAAzE S HEo] glolA erer,
A



1222 — A3W 7149 AH 7e

ROTATION | DORAIN DAM

Tapered Land
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o A &7 el Wiol’d Ring 7915 7P A Scrapingstol EQ = ghol AgHA] o]
of A gttt Ee = go] UF oW AA Contact #¥ EQ A gro] dojd wi7p
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5.5 S HWlol® Pade] Taper -l

(Checking Pad Taper of Thrust Bearing)

$HAF oA HE FAbo] Pade Taper Landol] 7]¢l13tia FAHEHH oS A7

Back Metal'* & Wl &8 %3l Dial Gage® 19 1-729F 2& $Ixwit} AS%
k. A, B, C HAdAE GageE ‘02 & Settingdttl. 7|4 = F A= Taper Land¥]
AZHolil, B A% Co T o= ghrh
15 el de a9 1-733% Za, ol&A o Wd AFA e Hd, HA2A7F 0.025
mn o]l lofof ek o] Fh& Eﬁr@}‘i‘i Tapers 774 7}&3to] 47 gt
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wWhite® flatHy 2 2E HEMA
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Y Circu[atory Force SPLIT CRITICAL SPEED
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DIMENSIONLESS STIFFNESS
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4 pad LBP compared to 4 pad LOP

STIFFNESS (LB/IN)

e
1000000 N“WW@@@K

L

100000 4//’//‘%

T7T TVITT

T 1 11T

—— Vert. & Horz. (LBP)
—+— Horz. (LOP)
—k— Vert. (LOP)
10000 : e : L L
1000 10000 100000
SPEED (RPM)

19 1-82 LOP¢ LBP ®lo]j&ge] ZA v

- 1
2w AAdo] mdlo] E3kw A 9kttt 1% Forward ¥5 R=o] 3 5 #H4a$
< 3% 1-4oA et Zo] LBP #2419 A57F o] =4 yWErRth wheF 7] 98hA it
AFE =98t LOP= “+7 tiggha] (bA)7F HANE LBP A9 -7 tia 7t 5

Ethylene Compressor Rolor Model
FYZ 03/03/91 Slability Analysis
Shaft Weighl=1880.33tbs  Shafl Length=97.09in C.5.=50.72in
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WA A4 ay | WA AY Eay
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ROTORDYNAMIC MODE SHAPE, MODE NO. 3

Ethylene Compressor 4 LBP pre-load=0.25 L=2.0

FYZ 03/03/91 Stability Analy er pling

SHAFT SPEED (RPM>=51OUD

NAT FREQUENCY (CPM)=2995.47, LOG DEC=-0.1160

STATION 37 ORBIT = FORWARD PRECESSION

18 1-84 LBP "oy S AFE3 A 99 1& Forward 3% 2=

ROTORDYNAMIC MODE SHAPE, MODE NO. &
Eihylene Compressor 4 LOP pre-icad=0.25 L=2.0
FYZ 03/03/91  Stability
SHAFT SPEED (RPM)=81000

NAT FREQUENCY (CPM)=3011.39, LOG DEC=0.0730
STATION 37 ORBIT = FORWARD PRECESSION
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Response at Coupling End Probe
Major Axis Amplitude

AMPLITUDE (MILS PK-PK)
0.8

Amplification Factor=11.0 ~ 4 pad LBP
G —— 4 pad LOP
08F - O - _

(N N\
041
0.2
O RN rl ye 1 1 1
a 2 4 6 8 1q 12 14

SPEED (Thousands RPM)
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6.6 HlojH R 2 od AN BES &
(Effects of Clearance & Oil Supply Temperature)
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Multi—Stage Compressor Operating Above First Critical
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Wolel SEE AN Wi A% @ Syo]l FL Active F9lo4 ZAstelop ).
ae, e @ HAE BAsedE A4S ok Basth wolRelN SN
AR Auh A4 e AAeE AL AdaA 9y WolY LxE g WA
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W, %49 otshel dF dAAAT Ay LAAANAES AT FE AP ZAF

71 EEAAN fE¥ (The Kind of Temperature Sensor)
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PAD SIZE(L) ~ HOLE DIA.

(mm} (in)  {mm)  (in) / L STANLESS STEEL SHEATH
11 f (O)ég H. 88%] LMINERAL  INSULATION

17 067 16 0063

20 079 19 QU75

2L 09 22 0087

26 103 24 009 WIRE CONDUCTOR

28 112 26 0102 OUTER TEFLON SHEATH
31 1123 28 0110 [

3% 134 30 0Ns8 ‘
A T

i VI 33 Q10 SR8 - @’
48 1190 41 061 L !

gg %% z/:é 8%3 L L STAINLESS STEEL BRAID

6 %% %% 8%%? WIRE INSULATION

74 293 62 024

81 %gO 67 0-264

g% 3:88 ;g 8%?17 PROBE SHEATH
105 415 86 0338 (RIGID)

NS 453 93 (0366

125 494 102 0401

137 538 110 0433

NOTE~PAD THICKNESS IS ASSUMED TO BE
APPROX. 0-3L.

7.4 AX fr&E (Location of Sensor)
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Og ARHES felslef @t
. AAE ZARigidO AL} W72 (Semi-rigid)ololoF Fvl, o] £ AT
7 shobel @tk MAZE dmel 4L Adetd W W= ool Fa

@ BA} 8 & 9
c o)y wel MAE HARAL oA sherh
A A SR el AF = wiel sk Aol ANE P 9

I 9dos BEdA 79 $717 e + Ak

of

Flexibledl =9 32 AAE k= Ao X (29 1-989)T & daL, 48

S+ 5 9w, 2

Sm Wolge A% Er AL F . nAdelel & EANEL g 2
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S A dolgel £4e FA nE AX 9 A= FE8 fAd dr
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(B)TILTING PAD JOURNAL —
INTERNALLY FITTED.

‘ =
(a) PLAIN JOURNAL- %il/i-
i

EXTERNALLY -4
REMOVABLE., T

{c) TILTING PAD THRUST—INTERNALLY

(d)TILTING PAD THRUST—
EXTERNALLY
REMOVABLE .
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nhdo] dojd wf & Wk ofygl AlAd &S F 4 Atk vk AlA T sfEu b
o]g X 7 (Bearing Back Metal)oll Az dt}H

. HAA o3 B

o X FlFo 93 Wojuk=(Push-in Fit)

9l heb ek A=A o

WA "k ol @ AAel B@ FH zYwEsel 17 1-900 e
o Active 917k oy Azel F WHAHE Ao FasY 1¥A gow A

w4 sha) 2 o).

(a) BONDED IN PAD. (b) PUSH IN FIT=SPRING MOUNTED.

(c)PUSH IN FIT-RETAINED BY

LEADS WITH CL\P’S

(d)BONDED INTO WHITEMETAL
SURFACE

29 1-999] (b)e] W2 AX 92 A8 FoArbEo]l AFAREEH AA ] AlTE
o AbgE 4 ook g gow Hloly RA(FHIAY AXZyHo Aes W
H)vel A X8k Internal Push-in W o] zka o] A eo]r,

7.7 B3R/ FEHE L FEE (Setting Value of Alarm/Trip)

AMERY o8 25 BE 749 da &2 444 Axs 24 5)st
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