Keq equivalent single pad stiffness lbs/in
Kp pivot stiffness Ibs/in
¢1 x direction distance from the dynamic force to
the pivot center in
¢2 'y direction distance from the dynamic force to
the pivot center in
L padlengthin
Ly pivotlength in

Lu  =Wb/(L X D), bearing unit load psi
m  pad preload

M shaft mass 1b-s2/in

Md pad mass

Mn  dynamic moment

M frictional moment

N journal rotational speed rpm
Rp  pivot radius in

t times

T  temperature 'F

Ta  pad thickness in

TIR total indicator reading lbs

W total rotor weight lbs

Wb total bearing resultant load Ibs
Wp  pivot load lbs

x, X shaft displacement in

Xd, Xd pad displacement in

dp  pivot deflection in

4D differential diameter in

4D differential thermal growth in
4T temperature differential ‘F

“ coefficient of thermal expansion in/in °F

. pp housing, pivot coefficient of thermal expansion
infin °F

v poission ratio

vh,Yp housing, pivot poission ratio
oc compressive strength psi
om  pivot hertzian maximum contact stress psi

o tensile stress psi
oy  yield stress psi
® journal rotational speed
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2.2 Replication ¥ ZtEHo| {23

Replica®] A& 2 Fz ] disire 197419
A7 E =A5+A 180 3057

(Non-Destructive Testing-Metallographic Replica
Techniques of Surface Examination)©] 1.0, w]=-2]
74-ol= 19870 ASTM ES 129] 715 40| Al
Axjo] 19900 ASTM E 1351(Standard Practice for
Production and Evaluation of Field Matallographic
Replicas) & 4] 4 3t= o Utk

2.3 2H=EME| 7|28z

ol Aol HE FH IE A7l £ 1 9
< "ojujo] B dnl7olut,

FAME R (SEM) 8.2 #Esles 2oE, 19
Replica®], 2474] Replica®, 5% Replica® T2E
ER2A=Y

o}

4 =
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7}) 194 Replica™

gold 2 = Replicadl £-o] thatrwel 285
gt 7t Eo] et Zo R

NeFa 1"E Fig. 1o JeRdAth

Fig. 1 BE =X 718

1) 22+74 Replical
A9Ee) 280l A A9 Be &4 glo] Ho)
W7 YE A BAiEoR TAL

E & o23H 194 Y Replica¥

Replica® WHETE o]u] 9] Replica ¢ 22 A|lgH &

gt FAdoZ VA (matrix)E WA Houo]
=olv MAES A EE stol Replicas
I wolj7] el oAl 7R RN B F4AIA A
o1} FHAEo] Replicacll Eolx oA EE 3l

O e o
T Y

2.4 Replica x|

71 Replica Film

F&xH FAAESE AEEE Replic

as <
acetylcellulose film¥} paraffing 233 HASE
0035mm, 008mm F7¢] F 77} vk HFe 7

- 003BmmE AHEEtH, 8ol Asty LE7F Fol
L7t o] Agsr] A Afele 008mm A
Eig=y

A TAHOZ acetyleellulose fime] H]EFL 13, S4&
& UNZY FAA 5%, AT AFELE 100C, A4
2 gdAoH, EAZE NS 15 FHNGY




methylacetate® AF2-8ht}

) Replica 23

FAN A9 Replica AF= APALY A okA
/\‘} /\‘]‘E} tﬂ T;"—Oﬂzﬂ_% BX] 7]1—_4_ E}—%— 31 %9/" %

A F Be 2204 A%E T

2 T .

T, AEE 242 %Bﬁf\i‘” AYHAA A

& A 22 759 FE9 Replica’t SFHEER
de7re] f718Q AFPE, AGE s8I o
SFHET B3 A S44 F AAEE 8550
BE dnp HEo] SII8IERE B Akl AQFH

< oA, AA A& ofF o] mET

t}) Replica A F&A

(1) Rough Grinding

Grinder2 9F 15~20mm9] ¥ E 03~20mm %]
E driste g98E, 7t 5 59 WES S 99
AAgT o] AE 715 SOl Y3 LHSE TR

A Azt of gt
" (2) Fine Grinding

$100, #220, #400, #600, #800, #1200 &5 <
FIAIE ol&-ste] ArkRiTh

7} mesh(#) 5t} A WA AukRro] 101 w7}
A A7 groz dusm, @ 3A0 B wvit
heavy eiching® ¥ ¥ TTLE AH ¥ O 2HL

AA] s

(3) Polishing

6y, 1¢ 7FA] alumina¥ Ay diamond YAHE A3}
o] polishinga}™, Polishing$ ArHE-S F23] AAT
o E3 polishing £57F UH WEH pit§ 84
T Qo BE Fosof g}, ojuf, 9] polishing ¥
&2 piped] B¢ Ao] W9 Ao HEF Pt

(4) Etching

Etching< Replica A A] 713 =83 2t
voltt. Etching Aol wet Cavity #2
HEZE FF Fofsitt,

Etching2 A2 Falx, AGRY, 25 So
G+ SRR dAS AR FAHA e
ofly, 22X £¢to2 FES Fof 3] o
B2 7ol 87 stk

it

ok Replica® A # 8ke] o] 52

)

Over Etching® 73-% ThA] Polishing 3 ¢F 3} HAR
o] JeuE AP FEo| vy AstEh

FIE, Cavity® Z#Est7] 9siA = Light
Etching sl Zo] £t} FAFARZ(SEM) o2 #&
3171 98] Au Coatingd ¥ HH, Cavitye 7h2ul ¥
ol Hojuel AAE Ho| VSRR FRE 0]
A Ut Carbide®] 795 7PgRE7t oF%
A YeElEE dA 8

I3y, Over-Etching® ™ Carbide?} "o A Y7}t
Cavity9} 7#o] oJ#HHzIt},

TS Cavity AFAOA Carbide’t HEH= A$E
TiEol o YxIth

(5) Replica ™A

AT Ae Al AR BERA o] yhmkx A
g3t F4524L EAT F giok
* 872 7F B& Al Replica flmo] =of 7|X7} &

Aske 457 A
53] Z30] A% HAZRE Alde 7 &
TFH T,
* Replica® ol o) &3] vf2x] OoH Q
It AV FEA Y
ReplicaZ ol d
] (Striation) 7} 2FA
= HH3] dojdt
(6) Marking

*Fime % F vEs AIHEt

A o 73% AE olgste] A, Number,

o ;*;
Ay
b1
N
-7
<
o
i
(2

Ipr N

bl o

%5 23 10}041
* Replica filmell %= EJH HAZ, £33, HAZ,
AF-2 AAE Makings| FE 7
HEE W f stk
(7) Slide Glassof H&t
* Slide Glassol] Replica 2] o]H-& <kwig|o]
ZE o]&3te] B} o] Replica”
o] JAHEE sty ¥=A XT 4F LHol
A AT Hoxit,
(8) % Replica IHTIAI LQZFH| Y ARE
olgf ¢} OMR KitZ A

HAFH glol= 252

R
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tfo —:—'
r o)
L
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30
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Fig 2 : OMR Kit

&% & Replica = Hjul

o REHJIss 0188 ¥

Jooll M AbgEEs ERAYY
PE 9AELS BHE AFTF7HICr-05Mo,
) 2 2 A»=EH olF 2
A ¢l

)= [e]
EAE

P EA R %‘%l(i%)’é‘ﬂi

el 7l 8=
o]Zo1} vebdr 1 =
U, & 8 o Ay
(AUSTENITIZING TEMPERATURE ) r"_‘_—
7t Fubetd mAlRAS wlolve]
Q2 UlE YAV IAET EFEF
NAAYE 4 (Coase-grained reglon)~—
A, AE(JF 2 I8z Fr)E 43E 27}0}11
oIz AAL IA ZAEHH 27 LAEHV|E
AANA 715l dA Ak o 71FE At
= el gol A et dEAHY 713 A%
2 7ol A-parameter o]tk 1714 o] A-
parameter Hol| Tial] LolH 3 o]Zlo] ojEA L5
= golrzl

lm
E
= o

3.1 7130] 2fgt &&=
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7t A9
- A-parameter-2 99| ERA, CEGB ¥ 1|

o] EPRISA] A|QtE v,
CH7E gAY FEE

- 2 CECLIEL
FELToR AAg T 1 HAls
AA kel T (o + nu)olA He3}
9= Tz 7FEA 44 & &4
AA W&, (X Fig. 4)
#
A= ;»zz,—}-uﬂb

nu S A g2 9A
A [e]
T

e e GA

Grain Boundary with Void © 4, B, G, E (8:n0)
Gralr Boundary withoutVold ¢ D, F, G, H, 1 d(ﬁ ny)
=4 =6 A= n+n =04

Fig. 4 “A” Parameter HAHH

L}, A-parameterd] E34
A-parameter= 3804 S ol &3ty A
400~5000 2 SA 51, A go] F Agde &S

Rl BRAT.
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= o 2717} 05m~01LmEch 2o 7]
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gstEolu HFEAAER 71ES

A g A9e A%E
ool TARE BRI} Bk
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e Aoz PRI 184 %
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o] e EA AR e
Al

¥AEE VIR Ad
T4

(1o Homx o2 rif
b
o
> 8
e
rir

we} Alofof gk

QA ERNE A% FA S & 57) W)
e 29 3ol A AAT BAW Bgo) P
2 34 #9235 DHOE olFae SR

3.2 A-parameterE 0|E¢l ZHo{+H 7}

2R AUORRE FelFRe W Wy
e kAL B % B2y o 294
2 o E4ST R 9% AW 5 37
A7t gov 2AZR2 ¥E AL ZUHY o
B HE RS YT 5 AT, BLAE BF
A% BHY % g

7v, AL 2o og H
9= ERAQ] Cane BFAbel] 9]&] A<t

4 T .
b= £ LL=(1= 4 - ) )]

A er/es
& I g HYE

TASlY B dAe SEHH E(Scatter band)<
2owA 4R HBBAS UB ol oz
EAY g3 2
- 0.52 .
fen =1 w1

o 2x(EFHA, & 0158 d3td stetade o

AL 7SR JAEE

2.1 J2Z 7152 B8H Bt

Damage Level
Description Comments Action Required
Neubaur | ERA
1 A Undamage No creep damage detected ) )
ol - - - — None until next major scheduled
) B Isolated SO a@ cavm.es .are observed. It is not possible to reduce the direction maintenance outage
of maxium principal stress from the damage seen.
Cavities are observed, often with mutiple cavities on the same
3 C Oriented boundary. A clear alignment of damaged boundaries can be seen, | Replica test at specified interval
indicating the axis of maximum principal stress
Cavities are observed on boundaries normal to maximum principal
4 D Microcracked | stress. Some boundaries have separated because cavities one them have | Limited service untile repair
interlinked to form microcracks
In addition to cavities and microcracks being observed, microcracks
5 E Macrocracked | have joined and widened to from macracks many grain boundaries | Immediated
long
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