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side jacking
bolt
shims

29 2-10 ¥whA <l Mounting Foot Jacking Bolte] A %]

.020" soft foot - .008" shaft movement
N y due to soft foot

<1010

008" .016"
due to soft foot

{ S
' _ .020" soft foot

[
o
AN
—
[—
Lo
2
2
>
fo
mhl
o
A
m

29 & Foot Bolt7h ==dfi <Ay & = wjwjry of
16 mils(04 mn) =2<dvh. A& FAQ) &2 71 Frameo] 2ol wel w2t

h =
g% mhgAs 9 e ABYY 49 Fo| s Avpelrte BES 29 &
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Mot Eea grel @ vk Aotk

1.7.2 NEB BamY] ## %] (Internal Misalignment)
% 2-119 oot #Zo], AZHoe Alignment WH3t#ulk olyz} {

Hol& & Atolol M &= Alignment ¥ 371 vk 21 Sopop v} o] Enf AE A4
Y5 wWojdy2 wWojd ol YF AR F2o]X &7] wF&d Ul Misalignmenti=
Azre Aol Huh VA e & F7HE Soft Foots: AATEZN A2 2 A4
d 71A wolg HE dojzith. Misalignmento} d#d B2 wojs) &4 13l
T2 HAAH SR Soft Footdll <k 3 7]A9] WF #Ho]YE Ale]2] Misalignment©l
oja A Aottt

RkeF 717 Frameol Soft Footel oJste] M]ERUH(LE 2-12), Wl &2 L3l

A8 FAE Zoshd oy (2e i sh9A)el A%ste] o
g AAA s Aol Feo Aol ool FozrE
wWo]Foll Preload”t 7Fsldth, =9 xAd oa A=A wolde F71EE= Preload

A= AW Hoela, Fo] e oS ymA v,
due to soft foot

[ i

\ D |

l

|
{

i
X
!

I

|
/
Kl

)

/
o
b4

H

ww
|

% 2-12 & Misalignment

0

=9 3]%A 180°mkt}k €] Bending 913 A &3] wid] w@dow dHve AS &

ofof &t} ol#l@ orE =] Bending® @4 AU FrHolw o So] As|u =

o] 3ldd ujwirt LA (717 2-13). 1,800 rpm 7] AICNA, S vz 303]¢] o

9 #7018 vehdth ol AL 24l 25020009 %He]l FH Frlel dPebe
Lls

Folth, oldl A77t A Fo Fe M e % EHow
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|

_____ . “ﬂ
N~ v,

( Initial Distortion 5

E:;;I
/
I
I
iS4

|

NH
HH

Total shaft deflection
at rotation

:\ﬂ
N v,

( 180° later 5

)

i

A

Ifi
//
S

-

|

!\N
W

a9 2-13 WH-9] Misalignmentol] 2]&] 2 == =20 XA

1.7.3 U] &4 #"lo]8g (Distorted Bearings)
18 2-14% Soft Foot @ =<23 Base Bolt AE]¢] 7| AS el 7] A

S 7ML Sk 29 2-15% BEVE 2ol ¥

fr
<5
5

(e
s

ousingoll I1#H X FHA
Aol s veRd Aot

& “Stress Line”o]#} &2 ™, Soft Foot wj&o] WAsl= 717 Frameol A ¢
g & #od 3194 THMAE e o uEZL (1
oy vlEHel dig FRlowA FEHS EA4HE wolgd S 180°E
o

ZEA ek Wy 9 F<¢] HE" T PreloadingS Al

|

sas oREel JA wWegels FAe] Rah gl ANTH: AL B
Soft Foott= 243 A% wolzolA ey o9& nEAS] Fa 4 F9 shrjrh.

Soft foot
(bolt loose)

:

13 2-14 Soft Foot ¥ EE7} =31 Abejo] 714
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Soft foot

K (bolt tight)
B

S

a9 2-15 EBE7} %937 Soft Footell WA 7174 AolAe &4

1.7.4 Soft Foot B2 EH) i (How to Distinguish Types of Soft Foot)
A Y-S E38ko] Soft Foot &ol9 #aHd 2o odE50] k. o] & o

12
FAl e Aot olsiE @7l AP A=tk Soft Foot= &

s F A Eue
A2 st Soft Foot= thge Aol ofsir dojupn, A xo] ojm Hgl 4
o= 1A AHAeE #-ol gle & vk L2 B Soft Foot A= A7 % o 4]

of gtk AA W Soft Footo] Al = WA e whe} th=o
B AEES 7H AR Vs VAE A AY BA AAE A Soft Foots Al
Agh Soft Foot A A 3 WMstA| v Alsfo]fo] e 2 FHEL e A
H| 7} &2 w] 7] el o] Fo] A of gt}
thold Aol Xt ofye} #o] A Alxagle F 9l A Soft Foote] 93 % A7E
SAsted AHEE Atk T2Ev o] A2"E S 9A Y A WstE g@Asof st
u2 53 B8-S 4ok ot [0.1 mils(0.003 mm) & L o8kt FHE] vl
A AolA i #olA AlaEe Evh U T WY 2XE AAT F vk o]
Footét Base Ato] o]€]o] & x| HA ¥ = BE A Al 2=H9 Aot
Al B wAH £A = Feeler Gage AH&o 2 A4 4 9lom Soft Footd A| A3k
) Z4H ot} Single Footol]l thdt Z A3t Feeler Gage 71&< %93k 2 ®wAg o}
S A otk e FA FARNH b5 Rl g g9k ool
tols F=s] ¥ & Ak
RS &Hs] AAs] flste] w==ajoF shAW Hdl 58 F AN FS 2 mils(0.05 nm)
olth.  Soft Footell thdt Hhs]-& tho]d Alo]A]e] Z&= Foots Abole] 1 7ol A A
1 mils(0.03 mm) ©]3t7} wojof gt}
Soft Foot®] &, U, w7y 7% disir 2 xzt,
(1) A— ZF1me] o}d Mounting Feet (Mounting Feet Out-of-Plane)
A3 o] AL Soft Footgh= &oje #d 9+ 7H4 &3 Mental Picture©]th.

o



1264 — A3W 71A9 AH 7a

370°] Foot= wtetar B3 atA fxlstar JANE & 719 Foot= 4 &3 vk (2
¥ 2-16). Feeler GaugeZ+= Footo] Y] EGololA & A4S vebd Aol Unk
A A= woE, old FH9 Soft Foot: oFF ZErh Aoz wydl
Foote Softdh el ZlolAW A7l ¢ #Aths 3S go}
742 shke] 71 A A Al ] Foot7h BaAE H5& zZtette AL B7bssith mt
A &2, 2789 Foot7d wehs] 1A S 7Hte Ak &7lssttt. FootsS A&
Zhd ol o] e A E-elth

A sty vz Ui & 5 sk 712 W Mounting Pad7l thE 3709 5
jm o] ofyrth ; & 7He Foot o} el Shime] &% & 3tc}.

o]
o
ol
v
=~
=
lo
o)
o
o
S
il

o

WA : Feeler Gage® =43 <& =u. 2709 Ul wEF Soft Feet
Abolel Shime #elste]l ¥ H LA A FF WA A gFofof Fhrh. 470 ¢
Footoll A9  Alignment 432 Footg°] Adoz wd HwHY
Feeler Gage Aol wabd o] AL Al 719 Foote T2
9] Footr= #4135 Shime| iojxoF st Aow F%F

rﬂ
Y
2}
=N
3

tlo
oL
rir

ekl Soft Foot Alignment &4 #ko]l £ 3<S UEh I Feeler Gage 7F=°] Wiz
wegko g 2w, % 7j9 Footol Shime Yet Aoz F 7o gz wadow

H Q1 Soft Foot™ 470 Foote] HYLHW “Jelol] welA Shims ¥& & Ao oA
2 vt eA] ¢ty Shime shve] Footell ¥, A4S Al $33ta, Alignments
A ALk Aol ¥ F2 Wiolth
(2) ¥ Foot (Bent Foot)
4% ¢ Foote] HiHto] Base®t &9 WHo| ofYty (¥l 2-17). Feeler
Gage®l A7 93] Foote 3 mAglelA t& mA7tA AALS dWeal 9l

o @ aEA s AR, FF Footo] ¥ EAE HE= g Wo] Baseol ol o] &
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ER 29 u Leverxd #E3t}l. o] wjiEd 3 Foot:= A F 719 whthHEF Foot
oA zElx 7}EE Y WAl Footol 5] Soft FootZ ©F7] AlZlth. o] A& 3~4719
Soft FootE 7[A= 71AA YEFA T Soft FootE2 ¥ Foot7}t =

a9 2-17 ¥ Foot (Bent Foot)

Trim line
. after alignment

Step shims

9 2-18 Step Shimming

A : Foot, Base == £t} A A& 2¥€Xx gFow Step Shim =
2-18). °o]A L dHeta aHAd Aoz dAAdA FHE WHelt, A& dxe o
=3 2

@ Footo] & EAM L= Eo] FEH Al Foote] ofefol EAlet= &3ta

A 2T}
@ 7V¢ aA ol = 5S ST
@ o] 7t=& Step ThicknessE ¥7] #18 4~5 T+ 6 GA(Step )& et
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it

@ 4~5 == 67019 57 Shime A#sta 3 ol 194 d=v. 7|49 &9

%
o] glo] ¢rAs AE7A N £o2 Y=rl  Footd AA] UXsEZ Step

of

2 e Bent®lal AARD Footell WA= el siAdel e
AlignmentE = &< Footoll that Zk 422 wWeke] Shim WAL StepoZ o] AZEH
S deg g 2 wFgor Ry e wAL Footd] AAbel @S FEE
Steps< Shim AX|F F&3] & WPor gHHA 7|5 7|fstA] ool grh. HF

Alignment¥ Step Shim¢ E&4% 2 A=1 ¥,

o

(3) —EM 8l Soft Foot [Inconsistent(Spongy) Soft Foot]
4% ¢ Alignment S0 2E WA = WHESe] Soft Footdl& WERA
9k Feeler GageZ¥ 7ol AAY gtz Yetdt (18 2-19).

Deck of shims

g

LR

% 2-19

i

o

i)

—

Y2l : Foote} Base Atelel WA Z1g]x~ HRIE = 7|5 4 tf& 9F ol
NS A ;5 FEHA Shim ; 7] £+ “Thread Bite” A# ¢l Shim ; W%
Shim. Z}Z}e] Shime obF2 7i%altt steete Oil Film % £We dos3 2
AR 7HA 2 Ak BE A EARE o]y dt AHLE Foot7l x4 otz 4
Shim ARelel A tSdvh ol g wAg 228 E¥= Shim 1717Fth 3 mils(0.08
m)e #F HEE FHAES B 5 Advt (2t AAHL, AR AEE Shime
a1, AFEEl Shim> ©] A, Footd 470¢] Shimeolatwt AF&3st= Aol {83 173
o= ol

®A A, F Shim, = 4 A wFe] dgle] =

A
A3l Base, /| %3gt Foot ¥ Shime| F 842 olF8 FxI= Ao

bate)
rlo

rlo

=

=

)
M

rr

7

3

3

ftlo
N

A7 @), %

L e N

38

B
B
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g A LdAGE Z2H7Fe] Foot oFele] 22 &7t 2 Foot AA+= 4 =
WH(Wire Brush 2dA18)) FeE2 71EsHA st oF st} Foot] AHF% 9GA] 713723

(4) 2 39 93 Soft Foot (Induced Soft Foot)
4% ¢ Alignment SAHC2= P4 719 d S B wdd & 99
T 78 Foot7} Soft Foot EH Y& HFH, Feeler Gage®=+ 34 B3 st7 v A9
BT Feetd] 1+ US5S Webdt (27 2-20). F WA 542 Foot7l 6 F
obAA AW, HAH o vmAH, = tE Foots < i
o vzl oh

o

Coupling Strain Force

[rjh soft 2 Force both soft A W

Pipe Strain
é Force
Force
N
L soft w
Coupling Strain Force soft
=

N soft A Force

a9 2-20 %% Soft Foot
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A 7ol 9o Fo] AgErh AZSH WY 9 owje] WS g dubAel
T ddolth wkeF  Misalignment ®witol AEZH EEE AS7I7F ofHud,
Alignment7} 7§41 &2 wj74#] Soft Foot7b o g€ th. €52l o] BAH= vE &
LEL dd A = F&5F HE T A9 {3} 7|of, ou wigda Ay A%
HF S AR 7Ae FEE FxEe] wAdY W FA s gds] 2o Jacking
Bolte] th

wA S BAAIE IS AATY HeolA Alignment SHHL AAF v

WES Aldetes 78 sdoltt. was A4st7] Aol Alignment Al ~®1S #5F-3f
AWk, K= Base Bolte ¥ Zojof gth. 7|A|2HE oW Soft FootE Al A3t shut
9] Foot(o]® Foot)E =437l 98] Alignment A2=#lS A3} wjde] EEES
Zgsict wkef Alignment Al=®lol A Zdx] BEVF ¥ e B9 224U Fo] 15
mils(0.04 mn) ©]7<Ql A5 v 7AE WPEAZIY. gy 343 g7 s
S FH+& 59 Soft FootE AA€slar, vjztoe] AAE Y] Aol &AW Soft Foot 43¢

H] 2l g},

A

(5) Soft Foot7} fl<ol= MR ¥4 (Gaps Without Soft Foot)

A 244 d= =3E FGAE wul 2 Alignment &3 22 Soft Foot”}
UELHA] &= Footdls & Alelth. ey AMY EEVE RS we o] 1o
o BE7F =8 wls Foot offlel thx & 1S 7}115’— Atk ol e FHitol
g3 o2 stye A= Alignment =32 A+ o2 #2 Soft FootE WENNH,
Feeler Gager % & 7H=<g yehddgs= A O]E]r

49l @ BaseZb 49 7IA9 w3deo] old Foote] w3 (FatAY & Foot).
Base =& 7]AI7} d<€H 3, =&EsHA Y, & ZA3lo] S o,

AR L FE W97] 98 Shims W A2 ] AgEe] =AW A4 & w
ojty. ol®l A&l Folxl ZAle] &4 FHE MAHEA FETE Base ®&

1A AR AR AR AUAA A Al B om e 54w
=

Ehe S ofof dhth. Wk VA AEE 5 (S Fo
#) 71A7F Loose® Ayt shEHA evd, I 52 FF FA
Foot®] Base BoltE ZFolal Zu & F4lalo] g3 o]
A YA gGow, A, wojd, ASHNA Ede] dojuA f=th

whek Alignment 57 Al Soft Foot7} YEFGTHA, o 8= 7] o] n Ay
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—}7] Aol Soft Foot?

53_
=

st Folsor @
AeE o otghA

2913} 3 m% 24

AdsAY EE AlE

2o

r:i
r&
ﬂ
i
;%

i
AF‘
N._&mﬂﬂé
-E"H“

u&%w
29

é
_ﬁi

;g

r“~

[o
_|-L1
iﬁ
10

A4
ol A ZHA AFE S Micron ©]3}2]
T AR E g A ] w e o]

gtch. ol & B0 1980 Fubel #elA A

N\l
2
oﬁ
1-['1

=
=

gt
ape Measures and Rulers)
ARl I EEAS AF ol
o] A F4] AH&HT
meo] il Straight Edge:

)
94

A =7t

=E

(2) 28 2 "8 A°lA (Feeler and Taper Gages)
el AolAle AER E]X}OJQ deol ¥&
£ Soft Foot &4, 7l7lo] & o] By} BAlo] A=A
22 Apole] = g milo] 7%+ H]‘EL
¥ Hold AolA = Wedge S@omA I o
| W&oz AMAA At 7F £10 mils7} 875 = 7H7ke] 2
EAtels SAs = ALE T

(3) ¥y Az (Vernier Caliper)

Huo]l A s AUE 1 milelle] Weld Ao 4004 &<t AL ALE 5]
oj A= 1 mmwht ] xEAet 2ok ks 5 E¥eldat
B S ML Jaws= omzte] Aojof uhe} ofEx} A2 Aol

<
T

_1_4

oh:i ;<
5=

[e]

R

al
=
- Z

=i

=] 1]

- "0

=
7F £1
ef €]

48

A=
—_L
K H
o & =

0]7

mﬁmd

_V‘_l‘

r1r£

s, ol
205

Hﬂﬂ.ﬂ
Jm.

2
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Ao, AU ob=A 0" AR ofnAe] #E TS 1 melske] g2 o]
Zkeb ot 52k ww ol 7HE 7hrkel dA| sk AdelA FHE
(4) mto]Z= v Y (Micrometers)

nfol AR W EE 9593 71x] da AlgHETh wlelazulEll: & 94 2 Ui,
4, FUE T 5 F58 B2 el AFgEHAAY HAHE AYS FAst= Abgel
Ae A8 Aol

(5) tol¥ - A ¥ (Dial Indicators)

AGD % 1 £+ 2 (American Gauge Design ©ol¥d A4 1" 115, 2"+ 2
a5 veold dgAelHe 5 A SAd = veld HA Aol Aagle] AEH
. AGD L 1 duAlelH= & 29 olF o] 5 mel Ao AwjEH oA A
ol 7} A3sid. F 2" olg o]l 50 mm7FA ) AGD & 291 JdYAelHE =
g 2pF 2ol A RE A A FAC] og Be Al AR ZA7F ok

(6) $¥ld =49 FT (Optical Alignment Tooling)

FHZ SA4E T+ 43 Bubble Levels 7H A e dy x5z Qg

=
9 £A99AE Foh gEA nolazduE 298 g5 T4 A &9
A 248 A2 xR, A FEY Zdd 4%% g9, 1 847179
vl 3, Foloh AATYe) & B

" 2 AE HFA 714 o]s<9 Off-Line 574, ¥l
A

P4 g S e R Tl AESll M HE AAF FTFY @Al

(7) ZEA g ZFEH (Poximity Probes)

ziwa Zepe /RHeR wPEy A4 thold dduAelgE Hojglth

TAE Tkl FH ol Aole] fAel H#ste] AC s E
oldEl A~ Wey|gta ) o] FXE AEZA 05 m ©

2 & vk @A H4Y BHoE o P WA

o
Au
i)
2,
K
nj
rlr
re
b
(o]
fr
5,
>,
)
>,
N
£
o
pory
rlo
AN
o
N
fo
)
dpy
k1
AN
o,
2
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AE 29t adER o] FXE F EE 34 daddga RE7E 3 dE5d
55 o] yaa £ g Adsta sdl(dRtde® LED)S tlaay ol ¥
=tk tz=au Fwol FHolAY sHEH vz widiAd A= AR #ZA 77
HAAE 529 $5 doldt. 8F & AV H4E SHE A8 o] A9 A
Mg Abgatal Atk
(10) @l A<} A7) (Lasers and Detectors)

S48 oA FAA FAHVE9] HTEw Azt AHe ofFEd wrh

MAztel Ao AlolA g o] &Fo M o=AE NHAHI oyt F BAZ I the|d A

tole ol IEHo|=E FH WS wow HRE WAt XECo|e=

L3 oA FHA7I9 FAL hEE 10 mmx10 mm ©] X %F ojH AL 20 mmx20

O ARSI AR os AR HAR R AAE o] &stal $AE o] &eh= 3]

Az =38 A olHd AlAElS o] &ake oA A7) AlAAE Bi-cell’ (3 W3R

Y= 'Guadrant Cell (FH3) LEHO|Q =S AbEste] #HeolA Wl A5 A3tk
A7l Tfol Yol zolH, Z} Cell2 H-H O EE 92 Zrh whdo] dxr] g

ol xEYelE FWS A =2W Hlo] FS Hlojys= A= wel 2 Cell

HA =t

e

Mr ME
[e:ni)
i

B4y AFE =

)
ofr
)

ol A& 3= Aol &7l
(Casing Alignment Using Piano Wire)

&N
X

S7IEH I o] o o] Ao S TS dEE AdsA 24s= vA4S
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odt
Biie
o
5]
ot
ro
BN

Casing Alignmentz} 3tth.  EHl Casing Alignment® 72 ¢+ th&
4 a4l A

e % Bearing Pedestals 7|=3gt A HHl Aol A4

o 9] Bearing Pedestals 7|53 9] EHl Aol 4

o O AolAE 7IEd W Alolde] AE

o BHl AolYE 7IEF W Diaphragmo] A E

“Casing Alignment” 7|42 EHR AAlo we g2y HFAA 71530 WAl o
g 7jeom gdd = Ak HRlS szt &dsid 7|2 wst

I;l
of 93 9% WE, 4% “Casing Key”, “Shim Plate”, 1174 ZE<° w3y} o]¢h Fi=

s 293 T2 W3 o= AEsiA =4dE Aeld e mjde] HEstA "ot
Rl Aol gL o Aol i Aol ol 25 or T o, %4 ofF 7o
e AL ts AF Al 7IEst Wi Aol & AEsh= Aol Aol H
W AgH] FARAll = HrEA]l Alo] o] WE AFRS glstolof &tn o] A4 A =
e Aokl A 2d3E V15 £ o] 715S AL A i Hul Aol 9
Ad Wsts dad ¢ gla Aol AE A oR = ddd 3y

¥
3
2 R

“Casing Alignment” W o2+ @O ¥ o} (Piano Wire ¥+ Tight Wire) "3
@ 71%% (Dummy Shaft) % @ 24 #Y 2 @ Laserd o] sle=d 7]

= BT 2T o7 E dobmd el diste] FAls] dAuetH g AR&e] gy
%= Laser Shaft Alignment Systemeol|] W3sto]= thgo Bxz A7) %kc)

AA gHle] A5 73l ot HAE WA A o] A V|Fo R she] Aol

iy

l

&

[o

= Diaphragm¥¢] AgE =4, F4 AL 3. =HL AuUrZE a7 7
ol 85 #ote T AIES AdAste] olER stow 7] SAHES st F to]
HE Hlawstd Frh & golido] A olH HHEES st W AlZto] Ao M A
gk S0l o rE FAA o9 FUsA XKE=E sjoketH, nigto] Eolk v
ol o] E5ElBE I S Mok grh. T FAHA FIT AL Foldo] o]
UAY 58 As AR E dEE S8 $F Jolddd FAE WAE Hol
=2 T Y Fostodol & AL Piano Wire Setting @ =4 Point A Aotk 7]
9 srERU o] wWol WA F-9l= Fafjof sty YA sty o o] gHE 97
s dA g

2.1 ¥ 28 H (Measuring Instruments and Tools)

o Az} Inside Micrometer % Receiver
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¢ Inside Micrometer ¢172%
- HA (38" g HAdtel Stellite $4 2 )
- HA ("HEUFe] Ade 555 48 A )
e Jotd BF, A4 04 m (0.16")
o Fo] T 13608 kg (30 Ib+ 2 oz : Hook £3%})
o vot=id AA Jig (A 71T

o ATUE B

o

o) 2475

34

o 24

1 o}o] 2 2 of| g} Bearing ﬂ.fo}_\r_l‘c[_ A A 2

R L 1)

1% 2-21 Piano Wire Alignment =74 7]

2.2 Jolx Aol A #F (Amount of Piano Wire Sag)
ot A& ¥ 2-229F 2ol AAPUE W ol A AA Y FFel e el
Lo g AR = o] Ak o] AR @S Saggingelet b F A F1H
AR oA HAdl AQd=Fe] A7 nAHFo2RE A wep AF7Fe] thErh o
A A ggn gon orA 73 HF Gt /3 AE5HE gehd o] &4

A e e AAl A (d/hH7F A
= ——55—+- = 3.6228x10 °L(D— L)

714 S ¢ ool A% %Hm)
Wt sol el % (kg/m)
Jol= A9 HF 7.85 % 0986 kg/m
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kel A2 (m)

=

L 2A3H5E 31749 A (m)
Al
2]

1
2ol Arle Wb Aol ohm U@ oledz 5 AgH

ok
1>
=2,
1o
X
=)
AL
X
r>~
)
dp)

ZopxeAl # ( WIRE SAG )
|

X
—_— T T T ;
Zz4 = !

hIpRER
2
A
30 94 44
i —'1—%13& —
A 2 o

s o

ol SAG
a9 222 lohwAe A%

# 2-1 Sag Chart (¢+%]: 1/1000 mm)

ag ChartZ o] &3atH el A AL&A]l ties

of ejsto] Aol Artstoln HA R WAHL =3 7]

1088 | 1090 | 1093 | 1095 | 1096 | 1096 | - -

LA A

{P;;a aZAFE SAAAAL A (m)
(m) 0 01 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09
10 0 000 | 036 | 071 | 105 | 139 | 172 | 204 | 236 | 267 | 297
10 1 326 | 355 | 383 | 410 | 436 | 462 | 487 | 511 | 535 | 558
10 2 580 | 601 | 622 | 642 | 660 | 679 | 697 | 714 | 730 | 746
10 3 761 | 775 | 783 | 801 | 813 | 824 | 835 | 844 | 3854 | 862
10 4 369 | 876 | 833 | 838 | 893 | 897 | 900 | 902 | 904 | 905
11 0 000 | 039 | 078 | 116 | 154 | 190 | 226 | 261 | 296 | 329
11 1 362 | 395 | 426 | 457 | 487 | 516 | 545 | 573 | 600 | 626
11 2 652 | 677 | 701 | 725 | 748 | 770 | 791 | 812 | 832 | 851
11 3 869 | 837 | 904 | 920 | 936 | 951 | 965 | 979 | 991 | 1003
11 4 11014 | 1025 | 1035 | 1044 | 1052 | 1060 | 1067 | 1073 | 1078 | 1083

5
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2.2.3 5l (Measuring)
@© dlotr=de) AAHIS] AgE 7] FFTh
@ doted AAFNA 7 SAHAANA L] AgE AF, 715 AA R
1244 S4B o w59 A A 4ol A A3t
@ dlotr=do) A S At 7] FFTh
@ 19 2-213 & o]ojFo] ZE Inside MecrometerES Alb-g3sle] zF = A

oM 2, -, 8F 33t AE AFske] V=T

2.4 Casing Alignment 1T # (Instance for Casing Alignment)
21 2239 2ol A% B Alel4 A, Be| Alignment A& 248 nx} Ho}l
w A Atk Aoy Adl F(ReanZol AAgel Avtn AdHT E Aoy A 2
Be /% ZdAMe] doti AWHE X, Y, G, HE A2 % T2 o8 #3& = glo
u olu] A4bslEe Sag Charts ol &3std HAl & = k. T Aol AolA Fofx
A7NA AE% ARE C, D, E, Fet &2k X, Y, G, HE Sag Chartoll A %o} o] ghoj
AZAE gsle 42, Aol A, B A/FZolA 7EA7A Al AR

C+X = 6985 mm + 0.267 mm = 70.117 mm

D+Y = 61.60 mn + 0.854 mm = 62.454 mm
E+G = 5525 mm + 0.900 mm = 56.15 mn
F+H=52.70 mn+0.535 mm=53.235 mn

10m
3.8m 4.6m
[=—0.8 m-»{ fe—1.8 m—]
X Y 6 H
@) \\_,1/ o
\1 F 2
c
D E
30#
Casing A %
* o
=
7777 7777

19 2-23 Casing Alignment X E] =3
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Aol A9l FZo] A Hg Aol JdoemZ( D+Y=62454 mn), Aol Aol A=
2 (D+Y)-(C+X)=62.454 mm-70.117 mn=-7.663 m(Z%). 7oA Be #A=L (D
+Y)-(E+G)=62.454 mn-56.15 mn=6.304 mm(H#).  AolAd Be FZHL2 D+Y)-(F
+H)=62.454 mn-53.235 m=9.219 mm(H ). ole} Zo] gAY &2 /s =A
o] ¢kE ¥}

2.5 Diaphragm ¥3%1 /1T ¥ (Instance for Diaphragm Alignment)
Aol e HAEI & s ©AlE DiaphragmsS A E3tE Flojth. AlolA o
Wy w2 S 2 ALkl 93k Diaphragms ol & Al ACFE Fho] Al&EFHW
A ®  Diaphragms ©]97 ol&A7IE7t st EAld AWsiA dAd. S
Diaphragme =¥ 2-249} #o] #/$ 2709 Support Bar$t st el 1719

Centering Pincll ¢3&}o] A H =1 o] AES ZA 3] Diaphragm< ©] 5 A 71t}

DIAPHRAGM

sum»on'h\..l'l___I Eﬂk‘su::gnr

BAR

CENTERING PIN
“PIVOT"

¥ 2-24 Diaphragm® # A &)

o= #, § Support Bar®] Shim#%& =43, /% olsS ¢3tol& Centering Pin
< XA (Shim =4 220 A% Shim& ZA4sta oYW Ping 7hH&)sh= Wolth
dZ =W Diaphragm< 9% 015 mm o] A 712 A oW # ¢ Support Barel z+7+
0.15 mm¢ Shim& F7}slH, =22 03 m ©| &A1 7]18% Centering Pin® $=9 0.3
mE Shim F7} &2 SA43%32 #F52 03 mn Shim A A £ Aabsio,

oA e /e ol A WA I Zoy /9 olEo] tE A
/9 ole S 95t A WA WHE Centering Ping 24 2A43Hd wksle] o=

Centering Pin& Zth& ¥ #, ¢ Support BarE %A 3dle] #/$ 2 o5 A 7= Ao

@
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t}. = Centering Ping 7] 2% Diaphragme =8 &= A3 & Yol o] W
© 2 Diaphragm< =22 02 mn ©]5A7]8dH = Support Bar® Shim< 0.2 mm
E A A2 $= Support Baroll:= 02 mE F718t= Ao|tl. o]9 g E Aystd
&3 2 olslE Al 87l 918te] Diaphragms 1% 2-25¢F #o] “T"= 3hefs}
sho] A Zpght

\ ]
_/

19 2-25 Diaphragm= TAZ A7}

e

o
td
o
2,

kel 718 2-263 o] Pivot PointZE “A’E 3dFe] “B"E 92 &F oW “‘C'e 4
AB=BCeol2z2 & =Z7|Z olgz o]Fdty. T3 DE 4

Be For HAFow o]Fdrh. whof ofF ko] ofF AriY o]F AL SRR X

Ag A Aol Aol ®rl. oAl Pivot PointE 1% 2-273 Zo] “A”eA ‘D=

713 “B"E 9=, ‘C'E ofd& 22 F o]FsW ‘D'e nAgH qorm “A"}
[©)

PIVOT

—.U —_
>
<~

19 2-26 AAS FA 02 Diaphragm =8 7]
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i
E G|

!

//_.-\
A
D

PIVOT

a8 2-27 DHEE FA o2 Diaphragm =8 7]

23} Centering Pine] Clearance 34, =3 H3He] ) 3} o]l& 3§ A To
% Diaphragm$ =84 ¢]d + e Z7]d= Alge] 9om Diaphragm ‘27l
ugl 27+ sty B4 =3 AH 245E Diaphragm 274 1 inch@ 0.0017¢]t}. <
S 50°] Diaphragm 27 °] 30 incho]® 0.030"E o] 5A1Z 4 v} wkeF o] o]af o]
&stoloF & 4% Centering Ping 2/ Bt o= 7pgslofof

il

3. EhE %) JWE Bk (Shaft Alignment Measurement Techniques)

Soft Foot %, Feete] 372 A8, Shim Pack® AHl 5 7]%9 ##HdE A|~=HS

Bhea Alold AALe 49 dnd ¥

3} , =
A2 ode 71 9 F 3 =& V|ForI gE =9 dAEZE A= Aoy
Straightedge®} #Z-2 tdsk 7|3 &5 o] &3t x U7t 44 &3 U &0 &
91‘:}. a8y Fol VST E o9 HEg e e 8T d g
ol

= A7) fleliM e SAHEA 1.8% el A =
gy olglgk AS7E o8 W AZF7e FA T A (tho]d ddAlely
B AR olF 7hs Aol F o] fAstes e HAHES WA Al
stofol gt} o] Mo A= Dial Indicator & AS71E AM&ste] 4 JHE 54
P ode] 7HA Wt ol5 7IW e A, ols VIS AR S uf doford {9 Ab

¢ R 42 AR Sl dete dudoh

L

ol' o2

ol

1 Ko #h#E%] (“Rough” Shaft Alignment)

AS715 AHgstel 42 FHlE S48 i AS71e S48 o=
ZIAZY AEE ] glojok gtk T VIAE FAF AEA ol FATNA e Ag



rr
°

el

A= 27 2-283 o] Straightedge”t 5 S ol A=g 1o
ol S Afolnt Thssty wof AEY FE AAol AR Ho AL 2o
H S BEE Fo x£9al7] deol ol A4 Straightedges HFAIA FA4E dHE =
gtk =9 Pitchtt Angularitys SAst7] 916l WA wlola=vHE AL &
= Qv ol A 3 At A5V Aol vbed whE "WolA Slojok 7hs sk

(% Flexible Coupling #4le] AT 715) o] &S W A ¥ ZAHGgS=R
AFEE 4 Qlth wESF So] e e A ol 1% 2-28%7} o] =3t A<}
AngurarityE 7437 913te] oAy el AolA & A& 4+ Stk

the 'calibrated eyeball’

|~ A -

the straightedge method

feeler guupes

1% 2-28 Straightedge &2 Feeler GaugeZ o] &3 7o =42
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32 A=Y wmY BEAE WEHEE 1 (Face and Rim Technique 1)

o] 7| told duAolHE ol &3 HAE V|WT b dy e vhE
©# AH4¥ 71MO2 Flexible Couplingo] ¥ 7171 Abole] A5 o] o5 AZY 7b9]
A7y vlwd &F u &3] AMEEH+= WHoltd, 29 2-299F 7 o] Flexible Coupling
< FA9sta 7A9 AZY HEHG YF(Face?t Rim)ol thold QltjAlolEl & K23}
of FAg. o] V|HE AHES W AZFY FHHEU] JpY & A A A Face#t s
sk Aol Fom W3k SAA VAV SWFOR oA HER ZA4E ARE ¥
BAI717] $18e] Faceztel AgE &4, 7l 53t oF gl

o] 7I& AH&Al Face 548 tholdllbAolE & 17HRE AME & 5 glon} o] 4
T =9 I AA Fo W o]se] s Facedtd 27E 2 & Advh. W&

°f Face 5748 told QluAelEHE ¥ 2-313 o] A= 180°Hoj A A 271 A

-1 O

27

_E

JN

stol = SAFCRE Face #he Ao zA o W olsgts Facegtel A wiA

| e ApgEn. SFo]l U st AEH slE 9 <b&e tho]d <Y
ﬂ]O]Eﬁ% Az 4 oglokd 9 2-303 2ol told <l -
P % Qv o] A B WA FA4T gas told Aoy

el Bart w2 JeEhgE g folste] ok s}

e
0,

face indicator

a9 2-29 Coupling Face®} Rime tho]ld Ao HE A5 HH
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1 &

(2) @4
@

@

®
3) 574

ol iy YFHoA Face #= FHT w AFES7] £& 7|Holth
o] 7|'H& Face™ 2Z7do] Rim <ltj#AloH ] A A7} Braket A XX 7}
Zjo] A ol uf W QA olE 7o AgEo HtelA €

oo
w

il
Ni

g

FFol WP F A 53] Face FAWC] 8" Hrh Arpd w2z A
H
H

o= Al FHolB R Face S gko] w7 54 s},

Braket A3 #2 Wh=A] SA5to] BAS] Fojof

4%

D BracketE g Fol &3] 143t & 9 Face 2 YT (Rim)dl thold

)

Aui7olE AR AN
Rim %44 thold ATi7lolE g 124 Wao] 9477 Face 244 o
olad QlTi7lol Bl 124, 64 WaF F& 3], 94 Wkl 9173 tho|
SEEREREE 4

KR
W odlE 5o AA wwwol 10 metA 5ol st = Ao] FTh).
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® F F= ™3] IAAAA v 90° FHA kG, 6, 94 W) F& GAS
i ZF gold yAelH 2R SAfS 715 H(eld ™A Jacking Oil

2
PumpE £ ST Z4 A5 o AXselof @b,

@ 127 o A AAAA vold dHAolE mwel 0" ALA HE=T)

|

il

ael

RS

r S
ok

® 2~4¥ =AH3to Az dBA o3
(4) Face A3 X A4 ¥ (o€ 2-31 =)

ial Indicator7} 17§ A& 45 ol9] gS 7|=shd wAw J&
J o

2
op
-,

3 o] % Dial Gauge®| A A A& Artsto]of gkt
O #o] == 73 alb3, a2b4, a3bl, adb29] i gtS v o= ALkgt

1
it gk=(al+b3)/2, (a2+b4)/2, (a3+bl1)/2, (ad+b2)/2 &
@ FAWY 2 FHYgon wod Bagdel A A9 wWeld 3

Runout(Face #t)olt}.

28 Face gH(Axial runout)=(al+b3)/2 - (a3+b1)/2
33 Face gH(Axial runout)=(a2+b4)/2 - (ad+b2)/2

o] 7|4 o= W&o FE Open HAE=7E FAHGESY W 5 /Y 4§ al—a3,
bl—b3 o=
Facegte] = K=} =
A= o] A= AHEAES 0"= sho] Atsof s A gt AR S ko]l “07d o

AR -
/9 zko] Fto] B gho] Hojo} sl Z](Validity Rule)& o]&3tct. 19
F7) arAls SR A7 A R

o ot
g

L

2 A1 mil, 0.025 nm)e]u] o] &A1 7F ¥ A =T,

18 2-31 Face A9 27019 Dial Indicatorg AM-&3F 3%
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33AZY wmY HAE WEHED (Face and Rim Technique II)
o] 712 Rigid Coupling®]t} Flexhile Coupling ¥4 EF = 71419 AZH
Abel A7 AAY AAY] BAGe] A4 F ' W AFYre] At
HolA i AFY AAo] A&FE 54 FErt ot} o]
W A5 SANE 14 A9 2o oyt 2 HL2 Facedtd 4 & thold A ol
E]7} o} Block Gauge, Feeler Gauge, W7 vwlo]aZn|E % A
Coulping Atel9] A&7t 7179 Block Gaugett Feeler Gauge® ZA43dt1i W A9

W78 vhelazm Rz SA%

 —
@ —— BF —

4) ——

o)\
ol
o
ol
rlr
N
e

29 2-32 Rim< Dial Gauge® =43} Faces= FH

1) 53 2%
F4 wolge] gl RHE H4F =E7} FUTon oFHA

=

82
H
J

StopperE A 2] gk}
@ ZHE 73 dAAT (W] Holl 5 57FF).
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@ Dial IndicatorZ %ol AAst 73S 02 9E=F A & F $9

Face# & At}

@ F =S 3" weFow FAd 90°% 3 M AA Dial Indicatorgts i A,
o, &, %9 Facetts ST 4x4=16W1 54).

® F F& 448 13]dAIZ el A Dial Indicator A Algkol  FHzx= A A
ol “0"& B3} =v} 9l

® 43] 4% Facedts Husta o] #ES A F @S “0'o=2 3t
dogrE ALtete] 753

g
4 3% AdA o8 B (Reverse Indicator Technique)

o] 71¥-& Indicator Reverse Technique %+ Double Dial Technique®] 2t % 3t}
ol= F 719 Dial Indicator2 Rim%-& FA43te] F Z9 A& AAE &9, F43 <=

W o 2 7)1 A7} Flexible Coupling 2.2 145
mn~750 mn) T I FH AT e
(1) 2+
@ Braket®] Az Ao zFE Aoy A AH7HA 727t Face SAW
A HT T A7] wjitol] o 7]yo] Holx-7 yIME o st

gkop 717 &etold Hlojgo g AAHu, ZAs7] Y& FS A AL 9
2]

®©

Zol o ¥ FWFon AR FAY Hedmel= ¥ dFe] qirh

m ©
T
(@}
&
=5
(@)
(@)
@]
c
',
5
(i)
o

X
ﬁ
i,
ox
=
2
>

>
>,
oo

i}
-
¥o,
s

a9 2-3 A
SGAZ el AR, 72 AZE oA 2719 Dial Indlcator% Mol A% =&
ARE kel EAle =
gAle] HAE AT, F H& I A= S dHoRs dHS I
A71E Aol oHg 4
stolol st ol & I HAA vbse] A oA FETHE Q%é}@l AZEH A9

&3
rlo
N
ul
o
2
>
>
N
N
o
ol
e
tlo
4
ped)
ol
l
i
2
i
W
o
=
£
o)
fiu
co

Run Outs FAIE & A=AE dlstofof gt ¢ =&
) KeX
=
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HE g 23304 WEEA et e, @ de) teld ANAES AE
S ZAME ANATL GRo] Bl W Hize AP Amst wRE © 9=
# X )

A er Vg8 vE 2

measurement 4 + 0.028

west &R @
measurement 2 + 0.008
east

measurement 6 — 0.006

measurement 8 — 0.014
east

west

%9 measurement 7 — 0.020

a9 2-33 F tgold AXNA F4H

D BracketZ Fo F &3t thE %2 Y9 Indicatorgs 9 A A7t}

=

@ 1274 W& 64 WA Indicators “07el ZhETh
© F F& 90°4 sASHAA 3,6, 94 HFAA ANAE 75T

o

@ 127 ®EFo 2 EALAL o Indicator’} “0"%2 X%t e}
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® 2-407E A WEse] 245l WS e
@ ,l' ¥ Bracket o]— = }%6‘}‘}12?4_ ‘:]'TE: %Oﬂ Bracket& %73}'3}04 1~-5 %74]%
wh g}

Hol] F&E3shA Rtk Aotk
Fo €D oS
Driver H '
Driven

a9 2-34 d= delud ddAely 7

1 &

rlo
~
ot
IR
A
o,
ol
2
i)
&
20
X
v
tob,
>,
>,
N
N,
e}
(I
o
Ho
2
>
oo

QL
N
B =7

X rlo
B
i
flo

Ahg3t] Ee Wl
1 }%ﬂ/éﬂﬂEl%ﬂwlﬂﬂ%'ﬂﬂﬂﬂHAwhqﬂﬂﬂ—ﬂﬂ
2 QniAolE AWl the kel AA e troled el Aol e Abele] 7
2AY 2 AS @¥s Aoy 7wel Qe v seht)

(&)
ui
o,
e
o
ful
X
o,
o
AN
ox
>
o
)
Iy
o,
x
g‘
me

o
I
)
T

rlo

(2) ¢4
O BEeE 947] 98 283 do] iF Fo] =&FH 457 A9
@ 71A7F Eetold oy o

=
o) o ¥ waow A9 H% 24X Aére = A4 Aol gl
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AL
PR
_>JL|4
N,
rlo
N

ox,
:|:‘
o
f

ol
o

[e]
o
o
_ﬁ

# Fol neAS Axns WAL AtelHE T Fo AFwd 4
2 32

& Ags Fol 94T}
3 BEAS 90°7HAo R 36 2 94 AAE FJAAIHEA FAHFZS 7]
=

@ ‘0" 7he]7l=A eHeldh
® @~ vrEsiA 3 HA SA o]l A3 A] S
® B 3 :

3.6 #i-AZY =F HIE (Shaft to Coupling Spool Technique)
A 1A FZo] AdEd told duAely 7IWE A& U dey ¢

17 A$-7F Ak FEH # Abo]l At 75 em~100 enEs Z 3wl oY 2-359F 7
19 9] ARg-o] %ﬂ—ﬂﬂ}. o] 7lt” =9 e9 w9 ?5”?], U

o Mo
2

2
N

=
FEAAAN Hold A 7lolE
A A7 Aol 10 cmol/gdololoF drh. o] 7IWe A&ty fs A=
W AZHAM Ay 4 AHAA A F ASE Abele A= Aok

=N
i
X
R
ol

1:150) 7 olojof gtk oE B AZY Atelel Agrt 300cmzH AZHH A theld
AdAlelE F AN A A% 207t Hojok g

Driven

19 2-35 Shaft-coupling Spool 7]%
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(1) 23
D % % Aolel A7 F8) B W A4 AR 54 Hol
@ A% BASA7t An ZAe] 4k
@) 23
D AZY 2F (4 AZEDILE FPo] AAHo] QJomw FFo] A A Holob
3,
(3) 27 A%
2 738 AASn Y AcEE ve

7% %

o
p
M s
v}
o

t}
@ 124 1A & Eol ¢S W “0"& stE|7IEA Gl
G @~0%FE vEsiA A U FAge] AeTA el

fol Bepale ALERetd tE S Beplles &4 OFdA G

£ ~E ¥ (Face-Face Technique)

3.7 Ho]xa-H o~ A

F5 Aol Aezt

2-360l A Wiz Az gL o] x-w ,
7AZ 3 9 Flexing Point ¥FZ 0 & Face 3+< =A43Ith o] 71HE

=44 &oF 58%9 stz =dHAT

oF st A

TASE vl HExE

HA 5 o 7] el

o WHE AFY 2F /W wF FFAAE ¥
A% Ak o] JlWe AREE dols 24 9] FAALF Frhdn

19 2-36 Face—face Spool 7]%
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q Az
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(3)
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=
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3B “Face”

@ 1224] 1Al A Ay Al o] E
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=K
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7he 71=A geld
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3.8 NIETE

(The Causes of Inaccurate Measurement Values)

Nr

o
o

&
el
A
i

w

0

N
ol

A
3

X

JEp A

TR

o oy AA el ol &

?l_

i oF

S

FE WAL BE

o
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ﬁo

—

o] +10% o] 2

ol el o
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e 7] Wl

-
X

o] FAA
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o
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3 Facezt® JEIH (The Causes of Inaccurate Face Values)

3.8.1 NIE#E

F T

=0

iy

H

9

A
Nlo

(1) 34

wmo

)

oj

;ﬁ iy
<0
gl

v

A

7HA = 71 A1l

[e)
gs

7 $-+ Hydrodynamic-type(Kingsbury) 2 o]

14

Atk o

o]

7bEl % 2H

ot}

A
7%+ Hydraulic JackS AF-&3Ftt,

29 woly) Zow wWol ol

=
-

ER

1

=

o



lock Gauge® FacedtS =73 3lo]of &= 3
Jo] AAE F Face#r S 4& & Urh
(2) Indicator Stem$] _TI_Z}
Indicator7} obF2] FHAFolel & Agte nFo] & 4 glom o]F WA=
71 A WS Stem 71919 BindingS AlAS7] Hste] £°F  Indicatort
BracketE 7F¥EA F=8&= Aotk whek Stick Aol AlstH IndicatorE LA & of

g},
(3) A3 90°E 3FAAANA 1 A
=48 AP =S F(94, 34 R =A AU AsHI24], 64 wEH=
ZAA "k F& A2 =AY e Akl 9IS vAA gon 1 vl
492 A9t wEa] F4dd 12, 3, 6 2 94 Lake] SAHLS FHee Aot o
de 48 S AdFlely 2ol A 3,6, 9, 124 X5 ZFT Holuyk
Sxp7F A T HE 4Ee] 9004 I HAIA IYAlH 2ol Al A 2%
2 317 g AZE dFAo TAE 3] = Aol =tF. A A] £33 AL
EOge F 59 A4 Ase AUz w3 gA9AE 1240092 EAe A
d AFE FAst ol& 45 Agntt 34, 641, 9A] WEFo R AHstal FA g

(4) Bracket =€ A9 AR
Bracket$} Dial Indicator7} @3] 1178 = =7 &<l gho),
(5) Indicator 2€lo] AZ% B =AW
sldstE FAF oj| Aol A Indicator =¥l
= A AAsto okst= A97F Atk 360°d el AAA Zdlo] HEFsh=A ®
kol 030 mmlA], Indicator HFE©] Sl =o} 1.30 md A 137l flske] =
5o 912 WstE 4 e 85 ZPobok & Indicator vh=o Aol WAk
FAstofof gk},
3.8.2 Rim #< TIEMT KA (The Causes Inaccurate Rim Values)

i

= JIN'
i}

N

&2

s

ox

o

Nl
o
g
=2
iy
I
i

[0}

A

o
o
o

fo

bt

(1) Bracket A3
Bracket”} 12A] Wkl A 6A] wheko g sl Q] A o] H ¢} Bracket Bar
o] Ao ¢)dte] Brackete] o] wrAlElo] o] Ao 93 =4 ¢ 2y} WAE =4
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7ok Brackete] A EA(H)S 49 olE ®HAAT 4 vt Brackete] AP 5EAE
A8t E WS 9 2-379 29] Roller Stand®2 A A 4~6 inch 27 2] ¥}o]Zoj
Indicator®} Bracket® “dX&}e] 12A] W&o Al Dial Indicator®] A AIAE “0"= 9k
o ol Indicator= AA S = 71 AZE AR wEel AAES dd. =
3} Indicator Set& 7 90°% 3| HAAA AAFS FAHTH. BHE FSHA A
2 shE SAgke] dukelty, adln BE AR ORI Y a8A= &
=3

oA B fleiM = AAl A o] AR FAHF}S gIid AR E AL

2 3}7] 9138te] Bracketel RAFFE H-2E 4 9tk

N

oft
N\
o

1% 2-37 Brackete A4

(2) E3H 8§99 197
gkeF ol Angular Misalignment®o] W <E]A|o]E]9] ~®lo] 19 2-38
I o] B ¥ S 2™t olAg RAsE WS gtk o] A 52 Ad9

Thermal GrowthE T#sto] = ¥ X XA|7

Thermal Growthell dlstolE tho AWE3AAT A7A= oA HAo] EA3HH
st} & Ao A Dial Indicator

Q
= a
gl A3 gAkE AAF] sl T oA Yt

2 34e g1 As 544 42 il
Aol Tastth. Wk SAgo] £10% oz dASHA] o vA] FA koo
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(3) 71ek &AA

Indicator Stem?] Stick, A@33] 90°Z 3| HA|7|A] &1 =AHE uf, Bracket
Z2HA dALH % Fo] UXHAUAY AZFH sEUYHo HEIF HIYSUE
Rim %% Faceztd Fg3sk 920 oA Agst &3 Fo] A&t AxE =7
ia=3
ANA= Hd8g 190

£ 173 -
P

% 238 EAWeA dAriAc e o] Blel 127

3.8.3 Eh# 7 PIEF LA EE FHE (Recording Rule of Measurement)

D Alignment =A%}, 24 AAE 7] 23}

® Dial Indicator’} 2AE AZY3} o] A3 AZPL FA ST (o] A9
by 2L SAgolgt e AEYH Y A A= vk |)

@ Alignment =4 9] 7174 Aejs} W AR A, 28A], Ao 2 o
i, Water & % &)= 7|53

@ Face®l A% 4 F77F Fool& 1hel HAA FH= ¥o5 vpFo] 753
S dFoR F(AHE AF7], 4 e we B v R dUeid g
ATh).

4. @RS 13 fFE, FE 2 HE
(Plot, Catculation and Exercise for Shaft Alignment)

4.1 #hE5] A3, (Formula for Shaft Alignment)

4.1.1 ¥# (Summary)
o] ZA44 wAWHL Rigid Couplings 7HA+= BE 3|74 53] 14, U
H,

g 2 o= A7 A AL ofF A wyolt) T3k o] W2 & Spool Piece
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7} ¢1= Flexible Couplingdl = # &3 4 th,

1ol S4E FEHE AT e dntd oz AFYNA Face#® Rimaks
st Zola, 4499 oA HF HxE SHV|AVE A4 27 (Hot 2H)
Stoll Al Face ¥ Rim #t°l EF “0"¢] Smooth Alignment JEl7F H =5 HA|F A=
ZH(Cold D3kl A wE] =4k Aot} o]ekztoe] A AAst= 3|7 Aol el
M ARA7E G223 E (Cold BEolA o] 544 A = (Catenary Diagram)E A& 3t
3t Yy o] FAE AR (VlEA)E AR Ao ghelnE A Al A=
TG we vE ¢ len®w Aujo] g S W] A BA5te] HA =
3§49 FHE Fsto] ol Vet A4 E S A= stefof gk
Alignment 7t 21F Z¥] CouplingZte] Azl grolm 2 3 REE 7|Fo =2 3 uj
Astaal k= ZE Q] Face ¥ Rim #helth. od&EW 19 2-399F o] LP Rotorg 7|
O % 3ste] HP Rotorgs xAstaat dvh. ZA4HL wlo]gs o] 5dte slo] 22 Bearing
Alignment#}il% sty wEbA HP Rotorg ©ls, 24 uf 41 Wold S o] &sts 4-9-<}

#2 Wol" S olsshs WY B 4, 2 Wol" S SAlel olsshs Wl UAE

1..
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[0} ol

Mo
2

N
tlo
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2 & ROTOR JI& ROTOR

LP

#3 #4

oy 2-39 71E 2HE 24 2

4.1.2 #1 WMo 4% (Movement of #1 Bearing)
a9 2-402 =74 ZES HP Rotore] #1 #lojdg& hibd olF AZS o
Face(f)¢} Rim(r)9 WA E F3lee Aoltk. o] 1”4 AMONw ATOP» A
QTP ASQRo|th, Wl a:h=d:f=hb:ro]B& t}g o] Fydr}

f =9 =Ly
a



1294 — A3W 71A 9 AH 7a

M\
T

0 Pa

N 4
#1 Bearing T 7 7\
#2 Bearing b X

% 2-40 7= =HEFE e "ol #1 Hold o]F

4.1.3 #2 #W]ol g F%E (Movement of #1 Bearing)
Qo el e geHom orjME #2 HHESE hiE ol AL U
Face(f)¢} Rim(r')& F&t. 29 2-4194 AMON» ATOP» AQTPv» ASQRe| T}
et ath =d:f=(ath) ! r'o]B= th5 Ao] JgErh

b:%.f =4 . g r’zM-h
a a
arn 4,4 @ED o g7 o ngR geln,

#2 Bearing b Te——

a9 2-41 71¥ RHEYH 7P7bE wold oF
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%ol FAES T B 2o
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4.1.4 Alignment Table®] M (Application of Alignment Table)
4" F34E ol g o= Aol AA FHEE AT 5 U
gy A WA vtk AAES StE AL HARSER olE Table® WEO T o
o] %44

A gTAeR A AR ¢ vk £ 2-2% BHEstd 1 257] A
¥olth, oJ7]A fiz Faceolil hi= Wlojd] o5&, X ri= 7|& ZEHZYEH WE

= HolgS o5& w Coupling Rime W3lgFo|a r'E= 7|F ZEHERE 77ty Z
AE HWojFG S oEd w Coupling Rime ®WatZo|tt. 7|4 r3 ' e
TIR(Total Indicator Readings)gtel oty ZE FA e ols®d F TIR #< 1/2
ToE a3t

o 0O,
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¥ 2-2a =AE X (Shaft Alignment Table)

~ ROTOR HIP LP]
B L I U S S
#*1 #2 #3 ) 4
5 = LP1 Rotors & HIP Rotorz &
|#1 BRGo|-54] |#2 BRG o] 5=]| #3 BRGo|-8#||{#4 BRG o}]54]
F H C H cCD | H CD| H C

1 5.6 1.4 | 5.6| 7.0( 5.4| 6.2 5.4 0.8

2 1.0 | 2.8 | 11.0f 14.0 | 11.0| 12.0] 11.0| 1.5

3 17.0 | 4.2 | 17.0{ 21.0{ 16.0 | 19.0] 16.0| 2.3

4 22.0| 5.6 | 22.0| 28.0| 22.0| 25.0| 22.0] 3.1

5 28.0 | 7.0 | 28.0| 35.0| 27.0| 31.0] 27.0| 3.8

6 34.0 | 8.4 | 34.0|.42.0| 33.0| 37.0| 33.0| 4.6

7 39.0| 9.8 | 39.0| 49.0 | 38.0 | 43.0] 38.0| 5.3
8 45.0 | 11.2 | 45.0| 56.0 | 43.0 | 49.0| 43.0| 6.1

9 50.0 | 12.6 | 50.0| 63.0| 49.0 | 56.0| 49.0| 6.9

10 56.0 | 14.0 | 56.0| 70.0 | 54.0 | 62.0| 54.0{ 7.6
11 62.0 | 15.4 | 62.0| 77.0| 60.0| 68.0| 60.0{ 8.4
12 67.0 | 16.8 | 67.0| 84.0| 65.0| 74.0| 65.0| 9.2
13 73.0 | 18.2 | 73.0] 91.0| 70.0| 80.0| 70.0| 9.9
14 78.0 | 19.6 | 78.0| 98.0 | 76.0| 86.0| 76.0| 10.7
15 84.0 21.0 | 84.0|105 81.0| 93.0| 81.0| 11.5
16 90.0 | 22.4 | 90.0|112 87.0 | 99.0| 87.0| 12.2
17 95.0 | 23.8 | 95.0] 119 92.0 { 105 92.0| 13.0
18 101 | 25.2 101 |126 97.0 | 111 97.0| 13.7
19 106 | 26.6 |106 |133 103 {117 | 103 | 14.6
20 112 | 28.0 |12 |140 |108 |123 [108 | 15.3
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¥ 2-2b =% 4EHE (Shaft Alignment Table)

ROTOR LP] 0 LP2
) |'_l_‘i > I y wml amy < {><‘T‘4
W x| £ 73 #4 #5 #6
7 & LP2 Rotor 7] & LP1 Rotor 7| &
#3 BRGo]§A||##4 BRGo| %] | #5 BRGo]$] | #6 BRGo]¥l
F H c H CD H CD H C
1 4.8] 1.1 | 4.8 5.9| 4.8 | 5.9| 4.8 | 1.1
2 9.7 2.2 | 9.7 | 12.0] 9.7 | 12.0| 9.7 | 2.2
3 14.5 | 3.2 | 14.5 | 18.0| 14.5 | 18.0| 14,5 | 3.2
4 19.3 | 4.3 | 19.3 | 24.0( 19.3 | 24.0| 19.3 | 4.3
5 24.1 | 5.4 | 24.1 | 30.0| 24.1 | 30.0| 24.1 | 5.4
6 20.0 | 6.5 | 290.0 | 35.0] 29.0 | 35.0] 29.0 | 6.5
7 33.8 | 7.6 | 33.8 | 41.0| 33.8 | 41.0| 33.8 | 7.6
8 38.6 | 8.6 | 38.6 | 47.0| 38.6 | 47.0| 38.6 | 8.6
9 43.4 | 9.7 | 43.4 | 53.0{ 43.4 | 53.0| 43.4 | 9.7
10 48.3 | 10.8 | 48.3 | 59.0| 48.3 | 59.0| 48.3 | 10.8
11 53.1 | 11.9 | 53.1 | 65.0| 53.1 | 65.0] 53.1 | 11.9
12 57.9 | 12.9 | 57.9 | 71.0| 57.9 | 71.0| 57.9 | 12.9
13 62.7 | 14.0 | 62.7 | 77.0| 62.7 | 77.0| 62.7 | 14.0
14 67.6 | 15.1 | 67.6 | 83.0| 67.6 | 83.0| 67.6 | 15.1
15 72.4 | 16.2 | 72.4 | 89.0f 72.4 | 89.0| 72.4 | 16.2
16 17.2 | 17.3 | 717.2 | 95.0| 77.2 | 95.0| 77.2 | 17.3
17 82.0 | 18.3 | 82.0 |100 | 82.0 {100 | 82.0 | 18.3
18 86.9 | 19.4 | 86.9 |106 | 86.9 [106 | 86.9 | 19.4
19 91.7 1 20.5 | 91.7 112 | 91.7 [112 | 91.7 | 20.5
20 96.5| 21.6 | 96.5 [ 118 | 96.5 [118 | 96.5 | 21.6




1298  — A3W 71A 9 AH e

¥ 2-2c A #EXE (Shaft Alignment Table)

GEN

ROTOR Lp2 N

. )T"(><} x| 'y N s oy

#5 #6 #17 #8
7l & GEN 7 & LP2 Rotor 7 &
#5 BRGol 5] | #6 BRGolg4]| #7 BRGo]§A] [ #8 BRGo]-F4|

F. H c H CD | H cD | H C
1 45| 1.1 | 45| 5.5 8.2 9.1 8.2 0.9
2 9.0 | 2.2 | 9.0 | 11.0] 16.0| 18.0} 16.0| 1.8
3 13.5 | 3.2 | 13.5 | 17.0{ 25.0| 27.0| 25.0| 2.7
4 18.0 | 4.3 | 18.0 | 22.0| 33.0| 36.0| 33.0 3.7
5 22.4 | 5.4 22.4 | 28.0| 41,0/ 46.0 | 41.0] 4.6
6 26.9 | 6.5 | 26.9 | 33.0| 49.0| 55.0| 49.0| 5.5
7 31.4 | 7.6 |31.4 | 39.0} 57.0| 64.0| 57.0| 6.4
8 35.9 | 8.6 | 35.9 | 45.0| 66.0| 73.0| 66.0] 7.3
9 40.4 | 9.7 | 40.4 | 50.0| 74.0| 82.0| 74.0| 8.2
10 44.9 | 10.8 | 44.9 | 56.0| 82.0| 91.0| 82.0| 9.1
11 49.4 | 11.9 | 49.4 | 61.0| 90.0|100 | 90.07 10.0
12 53.9 | 13.0 | 53.9 | 67.0] 98.0|109 | 98.0| 11.0
13 58.4 4.0 | 58.4 | 72,0106 [118 |106 | 11.9
14 62.8 | 15.1 | 62.8 | 78.0|115 |[127 |115 | 12.8
15 67.3 | 16.2 | 67.3 | 84.0[123 |[136 [123 | 13.7
16 71.8 | 17.3 | 71.8 | 89.0[131 |146 [131 | 14.6
17 76.3 | 18.3 | 76.3 | 95.0|139 |155 |[139 | 15.5
18 80.8 | 19.4 | 80.8 | 100 |147 |164 |147 | 16.4
19 85.3 | 20.5 | 85.3 | 106 |156 |173 |156 | 17.3
20 89.8 | 21.6°| 89.8 {111 164 |[182 |164 | 18.3
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¥ 2-2d =% EHE (Shaft Alignment Table)
~Lps GEN

ROTOR = I [ F1—

WAL s #6 = 2

ZE" LP2 Rotor 7 .

#17 Footo] 4] | #8 Footo] %4 #7 Foot o] %4] [#8 Footo] ¥4

F H CD H c F H CD H (o]

1| 4.9 7.4 4.9 2.5] 21 | 102 | 155 | 102 | 53.3

2 9.7 150 9.7 5.1 22 107 | 163 | 107 | 559

3 114,61 22,0/ 14.6| 7.6 | 23 | 112 | 170 | 112 | 58 4

4 1 19.5] 30.0]19.5|10.2| 24 | 117 | 178 | 117 | 61 ¢
-5 | 24.3 | 37.024.3 | 12.7 | 25 | 122 | 185 | 122 | 63.5

6 | 29.2 | 44,0 29.2 | 15.2 | 26 | 126 | 192 | 126 | 66 ¢

7 | 34.0 ] 52,0 34.0 | 17.8 | 27 | 131 | 200 | 131 | 68 ¢

8 38.9 | 69.038.9 | 20.3| 28 | 136 | 207 | 136 | 71,

9 | 43.8 | 67.0| 43.3 | 22.9 | 29 | 141 | 215 | 141 | 73
10 | 48.6 | 74.0| 48.6 | 25.4 | 30 | 146 | 222 | 146 | 76, 2
11 | 53.5 | 81.0|53.5127.9 | 31 | 151 | 229 | 151 | 1787
12 | 58.3 | 89.0| 58.3 | 30.5 | 32 | 156 | 237 | 156 | 81, 3
13 | 63.2 | 96.0| 63.2 | 33.0 | 33 | 160 | 244 | 160 | 838
14 | 68.1 | 104 68.1 | 35.6 34 165 | 252 165 86 3
15 | 72.9 | 111 72.9 | 38.1 | '35 | 170 | 259 | 170 | 889
16 | 77.8 {118 | 77.8 | 40.6 | 36 | 175 | 266 | 175 | 91 4
17 | 82.6 126 | 82.6 | 43.2 | 37 | 180 | 274 | 180 | 94 ¢
18 | 87.5 |138 | 87.5 | 45.7 | 38 | 185 | 281 | 185 | 96,5
19 | 92.4 |14] 92.4 | 48.3 | 39 | 190 | 289 | 190 | 99,9
20 | 97.2 |148 | 97.2 | 50.8 | 40 | ‘194 | 296 | 194 | 102
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4.2 Ho]¥ Shim Plate F#% 5¥ (Adjustment of Bearing Shim Plate)
549 A9e 23 4 o & 92 olFsel 2 AUk Aot dv
4 Ring 1ol F49oH
Shim Padel 9]3] ==

=z
£ %4 Ring® Wol slulz2gs 79 50 2t ol
FAE ekl &2 ol

#th. Shim Pade} ®lo]= Alolol Shim Plate’} l=dl ©]

BEARING CuVER

BEARING

SHAFT

— BEARING RING

— SHIN
— SHIMNM PAD

a9 2-42 wlojg e F 2=

Wej® s 4, &, #, $= olFsuAe w Shim Pade $1X7b +2 (b)) 2 53
¥ 228 22 o] g8 Hidl o Shim Pad 9127}
947172% iyt the 497wk,

wojgd ol A, 3, 2, § ols el sldEE Shim Plate®] =48 %S At

j\-&
o
2
rﬁ
%0,
o
o (2
o
o

=3 a7k 9tk 29 2-438 Shim Plate 24 % A& F4 ot}
o714 V = Wo]g) o] FAE o] F
Vc = Shim Plate®] 2] w3 77t
H = Wo]g) o] =33 o5&
Hs = Shim Plate®] 43 W3 717
01,0, = Shim Plate §1% 4=

o B wlol | o Shim Plate 914+ tief 3% 2-39 293 2ou® Holg o

Fae] #1938 2 Shim Plate 91382 Shim Plate 243 %] 340 wheb A4
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3ol ZAEH Hu olE o]&d7] HA EE TE Aol X 2-3¢9 Bearing Shim
Tableo]| t}.
Ve =V X (0S50
Hg = H x SIN®
VCH
rﬁ‘
8
e 0, ’
a,\ v
v C1
a9 2-43 W] ols ) HAA H =4 ALt T4
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3t 2-3 Bearing Shim Table

O:'L% 4 2 o] £ 4 (Ve) 4+ 3 o] ¥ 4 (Hs)
o].g_a; g:tt‘ 30 | 45| 75 | 82 |Side S?;{e 30 | 45| 75| 82 ::{dz
1 1 (o907 03] 0.1 0 |+1]o05]|07]10]10|F1
2 2 | nL,7]14]| 05/ 0.3 0 2 10| 1,4]19]20]| 2
3 3 |26]21)|08]0.4 0 3| 1521|2930 3
4 4 |35]|28|1,0/| 0,6 0 4 | 202839/ 40 4
5 5 14335 1.3] 07 0 525135 )|48|50| 5
6 6 |s.2]42|1,6] 0.8 0 6 | 30 |42 (58|59 6
7 7 |6,1) 49| 1.8} 1.0 0 7135 |49 |[68|69| 7
8 8 69571} 21/ 1.1 0 8 |40 |57 (77|79] 8
9 9 (78|64 23] 1,3 0 9 | 45 |64 |87]89] 9
10 | 10 {87)71]26]1.4] o 1050 |71 |9.7]99] 10
11 11 [9.5(7.8]| 2.8/ 1.5 0 1| 55 |78 |10.6[109] 11
12 12 |10 |85 3.11]1,7 0 12 | 6,0 | 8,5 |11,6 {11,9] 12
13 13 | 11|92 3.4] 1.8 0 13 |65 |9,2 {126 [12,9] 13
14 14 12 19,9 3,6 1,9 0 14 | 7,0 [ 99 |13,5]13,9] 14
15 15 | 13 |10,6 | 3.9 | 2.1 0 15 | 7,5 [10,6 (14,5 14,9 | 15
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4.3 shEe S| BB\ EE (How to Draw Shaft Arrangement Plot)
=448 A =48 Dial GaugeE 19 2-449F Zo] XSt (HA R o]} 7o
A8k B AN Fo] e o]F o Z Face A gkol L77F @AsY o7 =
3 o]Fo] WA = Aog J1AEH TS Face =48 Dial Gauge A # o] 7=
Block GaugeZ 743 3% H37 ZEE 7] s8] o€
715 2E S 24 2HE S 90°4 3HdAA FA4T > e 2

=3
A9 29 Alignment A4HE £, 8 W} FHAH, S PPOow

Lo %

i)
g
fllo
4o,
H
Ju
P
rlo

ey
o
o
2

0

o

ZH2E 7|1 =2H
A A A A
#1 #2 #3 #4

0 0
s 4
5l Rim$]-15 +5|# Face %) +10
8} 13
-20 +15

1Y 2-44  Alignment =74 Dial Indicator A% < (&$] : 1/100 mm)

431 ®E(L, T) KEE (Side View Plot)
@) Dial GaugeE 4Fdd 3 XS JZeroZ 248 &Y. F Rimoly
Face 25 Al&A o] 94 (Zero)o]th.
@D F EZEHE 180° 3 HAAAE v Dial Gaugeol e Rimzte -0.20 mm,
Face #t< +0.15 mmE YERWTh
@ AREZ 7)1 (Zero Setting) 22 S W Rim 79 -020 me =3 ZFH A
Edo] 7l ZE AZHED 01 m Ut e dHelt F S
Dial Gauge® HAIA(TIR #H)ol2E Rim =74 Dial Gauge AA1X -0.20
o] Wkl -0.10 mn ®HEF AEH S FTAolEol Offset Hojsde Aejoltt.
A

3 Ho7l (9 AL JE 2EHEY 2AH 2EHIE S dE AEHE

=
=

kR
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ukel (+) 71Zold %A ZEVF 7|FE 2EHET o= yEst o

= Agolth o AHE a”om Jehd a9 2-4590 7t}

€@ 7] @A} o] Face = AHolA 9 (Zero)olal F ZEE FA
180°3] A Zl& o ol M Gauge AAA7F +0.15 mmol ATk kel T
H 2-449F ol AFVIE AAYY] il (+) FE= VIS 2Y AEPd
x4 ZE AFHo] FF R FeA 015 m d HolA &S e

o) FEEkd FobA Sl AEVE "d ol IdHoeR JEhid I
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rl

=Y =ZH
- 4 7| == )
T 1 A _ erﬂ
#1 #2 10 ()
f #3 #4
29 2-45 Rime & (%, 30 FH =
=M ZH
# J|==E (4

F
#4
Jls

% 2-46 Faceo =34, 3 HH=

@ % @FNA FE=F F Y FFSE 1Y 2473 2ol J1E 2

=& 2E —¢—
o 10
T 7| =2H )
_J|*_ A A @
15 #3 #4

1% 2-47 Rim % Faced 2%

of

o
o
Ru)
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4.3.2 XF(E, A) KEEE (Top View Plot)

b F4 dHzdAE FFE S Zero) 22 ko # FHEdA=
& VITHOR e e g
@ 71& ZEe 24 ZEE SAll 90° B 270°31d A< W Rim 3 Face

o] TIR %ol Z+Zt -0.05 mm, —0.15 mm¢ +0.05 mm, +0.10 mol2® H=&
7l o2 W Rim a2 90°¢14 0.0 mm, 270°°14 -10 mm, Face #< 9
0°e1 4 0.0 mm, 270°° 4] +0.05 mm7} H .

& WA Rime TIRZEe] -0.10 mm ©|EZE 7|EZEH FAMCZHEHE
TIRGS] WkQl -0.05 mm AFo]7b AP, Rim & =8}
2.

=)
I
o
Do
&
(0e]
o

THEZE|
7| ==2H (#)
a—-~a 7 7
Mo o8 +
#4

f #3
a9 2-48 Rim®| 3 (, ) HH=E
@ Face? TIR o] +0.05 mo]lB & A FE 9 = AZFY wWHol 7|& ZEH Y
AED WOERE 005 m HoAA A+ AEH7E @ olE Akt 1

2-49¢}F

_7F_7§;'§5-|
| = (&)
# ‘ - /|E==2H T Face
o / | ()
J # #4
5
% 2-49 Faced T3H(F, ) FJH=
A7)
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8 5
T 7| =2H =

A (o
J “ B

¥ 2-50 Rim % Faced % (&, $) MEH=

4.4 hE%) B L % (Exercise on the Map of Shaft Alignment)

4.4.1 87| KiEE 2 HWEME
(Design Value and Readings of Shaft Alignment)
Helste 1, 257] Y 2E 9] Alignment A4 7]E=X7F 17 2-513 2Tk
i 3z},
TR 29 2-51 2HOA 5 AELA Badles w7 A5 715"l Dial
GaugeE x|, A ZE<Q Alignment HEHE =435 A3z} a9 2-529F gk
Rotor Positions ZF743% A3 LP2 Rotore 7154 #1o dokar 7pA st SA830ES

7153 of HE 99E 1/100 m= 7] "ol o 7|4 Algd @9 = 1/100 m= 3

‘_‘

e},
_L 0 0 0 0 _L
10 | LP1 | | LP2 | 10
HIPT\ A A [& A TN
)]
Hoo® # # 5 # noom
29 251 HestE 157 gule 244 72

Bl A 7SS ol &S A, o, &, =2 Ao ek dEiEol =

$5e 7IE(Zero)sta #/5- HEAM = #H5E 7IE(Zero)sto] A HAE I

(1) Face ZH =
&t = F¢ Face SA4gk= Al vlalstel 2 8 3 JHEE 4= o
5 e #AS5EE V2082 7] wiel S5 e Sgtel(veld AEd e
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ko
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o
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e
2
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2
™
o
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=

A2%
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F 7.5
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71002
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443 Wolsy wH H(E/F) BB (Vertical Movement of Bearing)
SA%sE £ LP2 Rotor7h 71 fld Sl&e 71E ZEolmz &
718kl LP1 Rotorg olsstel AAAZ 4% 3 & & WHow oju o]&gh
LP1 RotorE 7]<ske] HIP Rotorg ©lsste]l 54E gth. 195 LP2 Rotorg 7]+
sl Generator Rotorg 78 dste= o= g

Shaft Alignment Table2 3 2-2(F €38 @49 H9)E ol &3, % 2-49 %

< FAE AR, dE ads At S Ay sk HIF ole daws dA At
& Ak o7IA TlEe ded AREE Aol SAE(T ) Hold S olF ok

Eis S Yeidla ¥ (x)+ Rim FEHRIm#ES HEdE £245 Moz 7 52
G HREG)E st 7 BAE F9 AEFHo] AR EEs8eS HEEDE 1A
star A (A, V)= AEY Faced 2dS HeRHTH

AS 5 ZAFEA 433F+= Alignment Programo] 713,
@ 3tk Programol Al HxRX(AAA) AA FHE dEstH wojd ol

ERE obyel o]y A (Shim)e] 24 &F7HA] Altste] &3

F 2-4 wlold FA WF, ) oleF AdR

9] 0 0.01 mm

Brg Bearing ©|%& % (%, 3}) HIP/LP1 | LP1/LP2 | LP2/Gen
T8 N 1 2 3 4 F 8F | Face | Rim |Face| Rim | Face | Rim
& 20V | 15 [13A ] 22" |10V | 18°
F =4 62.7 | 115A| ™71 |13V | "14
F25 85V | 86 | 0 | 8§
R %4 81 |81 - 8" -1 8
SIS H 85V | 78 | 0 0
F =4 475 85A | 595"
Exieds 0 |"185
R =4 |285](285] - | 285
F 1 0 10 | 0 0 |10V | 18
F =4 486 10A | 74
=3 56
R =4 4671 1461 0 | 46"
HE4e (2850 |76 [547]| 871 |26 [467 | 0 | 10° | 0 0 0 | “10
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hu)

4.4.4 Wolsg XKF Fr(kE/4A) BB (Horizontal Movement of Bearing)

ol ol FHUE olsH 2EAdE X 2-59 2o A wWyE A/
ol ALt W vk ey Alignment A EIE o] WEko] 532 o] Ao} Gl EF
st7] Aok wekA e bolehal Azt fie Fekal Azbste] AAdstw #lnh o
L HulolE EBWd A9 E AYstuns FA/F Alignment 7|4 E Rim ¥ Face EF
D (Zero)d & FolsfioF &t 047]"14— 7lZ= WYt AHEE Aolr st E(— o)
o] o] o] Fafjordt Waks uEhaL ()& Rim AE(Rim#tS YEdE A&
THOE I F2 5o HAEME st 7 ZAE FO AEHo EEASS

UE)E FAstL F535(<, >)= A& Faced 2 e

w9 0 0.01 mm
Brg Bearing °] %% (&, %) HIP/LP1 LP1/LP2 | LP2/Gen
o.
T 1 2 3 4 F 8F | Face | Rim |Face | Rim |Face | Rim
A3 9> | 7 |10<| 6 | 5> | 8§
F =4 48.3— 8.9< | "55.2 | 10> | "10.8
S 01> 7622 | 0 | 48
R =4 481 1481 - 4.8 - 148
TAHEH 01>] 67 | 0 0
F =4 0.6— 0.1< | 0.7
S H 0 |766.3
R =4 |66.3—(66.3— - 1663
SAdH 0 0 0 0 5> | 8§
F =4 24.3<— 5< |"12.7
S 0 | 47
R =4 47— | AT 0 |47
HEH |66.3—166.9—|53.1—>[4.8—>| 4.7 | 29— | O 0 0 0 0 0
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4.45 #Wol¥ Shim Plate #%# (Bearing Shim Plate Adjustment)
ool “443" % 4447l A vlolF e FA 0 SHYF o By
of. ey gEste gl W]y Shim Plate 91X+ Wogdlz 7247 2o o
A 7 Azl )7 7 wole Wz wolgel A /e ol Ede] Hune
Shim Plate 77 %S 3% 2-6 9 2-77 o] it&Edto]ofsir).

(1) &2 (%, 3 B3 Shim Plate &3

% 2-6 24/ Wake] Shim Plate =4 A4t
w o] 2 #1 #2 #3 # 4 # TF # 8F
HE
Shim# = S N S S
o 3 285 76.0 54.7 8.0 26 46.0
datol s | stFols | ol | dFolE | AFolE | sFols | AIFolE
0%(3h) -285 No No No -26 +46
“/k]n
‘; 30°  |-24.8/-24.8|-65.8|-65.8|-47.6|-47.6| +7.0 | +7.0 No No
|
2k 75° -741-741-19.7|-19.7 No No No No
901%) | No No | 0O|O] O] OO/ O01]O0] O
@ ¥3% +, -+ Shim Plated] 4%, #Hel = =3
@ w91 1/100 m<).
@ Hlolge] AslolEse 9o ¢l Shim Plated] 2 %S 4H¢lsh
H kU
b At sl o,
@ Shim Plate@=mlo] ] o]%ZxShim Plate $1% Zt%=2] &gk
(Vc=VxcosO)




[e]

(2) =% (#,

A2 S48 — 1311

£) ¥eke] Shim Plate &7
¥ 2-7 FH(F/$) W Shim Plate 24 A4t
BRG #1 # 2 #3 # 4 # 7F # 8F
NO.
S N I 2 N T A A S B A T A B
Bearing 66.3 66.9 53.1 4.8 47 29.0
A9l | $2olE | $RO|F | $ROE | $Ro|F | ARE | HZo|E
0A3}) 0 No No No 0 0
oqm
; 30° |+33.1|-33.1|+33.5|-33.5|+26.6|-26.6| +2.4 | -2.4 No No
l’
| 750 |+643|-643|+649|-649]  No No No No
90=) No No  [+53.1|-53.1| +4.8 | -4.8 | 478 2 0] % | 29,08 = o] &
@O ¥3% +, -i Shim Plate?] 441, A& =g
@ &9= 1/100 mmed.
@ Wode == ofFsty 3¢ Shim Plates F 9|kl 1)
H 17
I = 2 2= 4hslad o
@ Shim Plate®=#]o] 8 o]% #FxShim Plate ¢1% 2= AHzgk
(Hs=HxsinO®)
(3) = v ol8 Shim Plate A F
Wolg e /s F/9 o]% e BT Shim PlateE 41¢ & Hostmz Ay &
og2 olE FTetd A sAdd A, sk #H, $ oles sHAEL = 7 wojy W
2 FAo ZFAstH LA BW/ LA 7] Bearing Alignment’} &88 T ¥ 2-8& o
o] “(1), (2)"8+e] Shim Plate%< &3t zto]th.
% 2-8 FHF wlo¥ Shim =4
&9 1 0.01 mm
BRG #1 # 2 #3 # 4 # 7F # 8F
NO.
Shim¢] 2| =S I S - A S < S S - S I S A e +
g | 08D | 285 No No No 26 +46.0
T
= | 30° |+83|-57.9|-32.3-99.3|-21.0|-74.2| +9.4 | +4.6 No No
A | 750 |+569|-71.7|+452|-846| No No No No
2k
° 190(=) No No  [+53.1|-53.1| +4.8 | -4.8 | 478} 2 0] % |29.08 = o] 5
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45 BEEE fi%E %] (Generator Shaft Alignment)

0

HHlS 7]+

[

o] WA 712 Alignmentd o) 2d7] x4 gHle 7
2 zZol7F Atk gHHlel 9= RNl EA(Ao] )t wlojgoe]l EalF o] 3l
Casing AlignmentS 3%t ol olE 7|Fste] HAHE S shAdY. o] AS 7
Hlutth Aol 2H7F &5l Rubbinge] WASHA & AXolW ZE7E Alo]4

TN Bojus 2 A= gl
il

o

A
BPor Qsto] Ee] Adde] 2 Fr= oy vy F Els
Seal Ringzte] 7+=ro] #7] wjZol o] F=o] A ¢k 7% Seal Ringo| &735
of A= g4 o] EAG AAE A @ F At ¥

o wEbA Thsetd ARl A B ALY X = WA 7IA g H4ES AAE
= Aol vtgAdsitt, tARe] A7) Air Gapelyt Seal Ringel A4 1+ A& 2
A7) wWolg & xAste]l AAl Alignmentdtil BIRL el gk 2d7] %9 Alignment
= /3 ols Aol A7) Foot el 9= Shim Plate((2% Packer)e] 2H oz 2
Algtal &/§- ol sAedls Y] HAE /TR ol AA AT BHY] mAE

= o

L7zl weh ngsord Age] tha o

451 W]y RF7F BEE Hd A= B
(The Case of Both Bearings are Installed inside Generator)

A/% Foot Well= 127§ Shim Plate(Z¥ 2-540l M= /5 7t

—

i
= 7F Aok wlolg 22 A oA Fo] Tl L= & wnk A
1 Z=AHEA= Foot oF#lol 9+ Shim PlateE ZA 3t} ©]E Shim Plates 7/
oA g MW At (1 2-54914 29 5) ©] AAE Shim Plate7} ¥ 4
o] Hlojgdor 7HFstal M EE Alignment Tableg ZA3ich. X 2-2d9 =H=
of = “#7 H= #8 Foot °]&A"9] ow7h 2 AdAF Shim Plates 713 574
ottt o] Alignment Tableol| ¢Jsto] AlAFgE A¥7F #2 Shim Plate™ hoRbE W2 of
stal #5 Shim Plate™ hsWba =& oF gtthal 74 3skH v A Shim Plate®= hi, hs, hy,

heihs 24 3l ofnt gty

_—

34

L
5o

N
ut oo

o2
ol
-

Nt

o
J

Ho
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AN N

a9 254 ol mEsL wAs] W i TE

4.5.2 Front Bearing©] #EH vl =
(The Case of Front Bearing is Installed outside Generator)
Shim Plate =74 7] “45178¢] 459 2oy dx7E 24z FAA

o $1x&t7] $18)A = Front BearingS hpitE a3 =

[e}

o

==

slof st (19 2-55 3 x).
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pro%

N N

h‘ hs hs

219 2-55 Front Bearingo] ¥ 7] Hholl = %

453 W]y BF7F BEE 5 A B
(The Case of Both Bearings are Installed outside Generator)

o] A= HHle A-oF vpvbA el gy S4E 4R S Air Gap©l

AF PP A PES ShaftS 715340 StatorE 47] 4517 B “452°Fe] oA o
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=

A2%

Z Setting?dt thS 2

o] Dial Gauge

3, %

$1 Aol Oil Jacks A

k3
T

ol WA A,

o
-+

71 &/

gl

HHA 2zt
9] Dial Gauge

=
=

hul

skt Dial Gauge

A]
o]t} QOil Jack

L
.

3|

<
T

wen

A

2

e

ar
=

Ool:'z—‘qé Dlal

[i3
=

Hammering 5}

=
=

=13
=

A

7HA F 9
tol Key

S

i3

;3

3
L

b}

Gauge #tol ZEE Stress RelievingS A7 Fojo}

sl

ERE R

=
=

=4

el

=
=

7] Center Key Way

7] Alignment

el

o

o 1
e A4

Key7l A 7135 A ol Key7} 2

]

o

E[l_

Alignment”} ¥ &}

b o3 7HA (RS

3|
gl

171

3

S T

5. #&MK BE

(Various Plotting Techniques to Determine Machinery Movement)

5.1 Ponit to Point # 1A o8 Hke (EE &KX (Procedure for

Plotting the Point to Point Reverse Indicator Technique)

(1) 124

H

il

o)

a9 2-563 o], TtES

o
T
=
il

Mo
B
=

T
N
|
el

JB
wf

€ Shim Plate(Foot) $

=
<]

g 7)Aol

A& Bracketd] 3

=
=

FaL ofefol =

S

~
B
o
jang

BN

ﬁo

BN

A

=

—_
o

—

0

g 714 s,

Side View"”)

—
-

(¥ 2-56°1 A

(2) 24

Lol

.

N
xH

Nfo

I~

KO

A
gl

0

N

Nr
-

1o

]_

A

D

Az 3 =g A7

L= S A=

ki3

el A==

gl W
o Mol LA A #r

e

&

7 2-5700 A

28 milso]

| =56 milso]22 F ST Fe] Offsetd2 56/2

)
K
el
)A
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2AE AEH(Side View)
+Ho Mei(Top View) EA| 717 38 =A

]

R

? ?
T L a5 T T
12" 6.3125" 5" 14.25" -
MOTOR PUMP
,: 0

+24€ 944 u(g \!)-10

{ (ﬁ“"ﬁﬁ“’ = Y\\

stzmel Mg \, Brackrt MEFS marst

Yoz 7|12

3
2
Iq
)
a
PN
<
@
2
-
O

7T
24€ 9-&4 \46 B u)-mB
P —




A4 — 1317

=

A2%

(3) 324

el

el (Top

il

<0

0!

O

.ZTV
o}

ok

WA= ad

2 Ae)(Side View) Z =Wz uf

O

‘ZTI
o
]
K
o
AO
o

olo

o

714

Point to Point Reverse Indicator =

o
e

9 2-58

L
fE

of ol wheh HA=

o] el A 72 5 Ak

\ bl |
= / al \
5 : 5 ¢
Ql / a m._
i /
\ ;
! g / \ 8
\ T : :
- / \ N s A . N T
S R ® = o—t—F ~s
s /. o 2| .m.uv __ﬂ »,..
> /gl I\ 1853 | S¢F il
.nOv = ©—3- - \w/ 87 - D./el_ o> —t &
7 AN S vmi 2 z /3
R S - + = |~ -
/ /w_\ \\ 2 /m\
\ + >
// \\
. \ , /|
-3 - 5 \
£ / K] = € / \ @ -4
S E / T
3 3

% 2-58 Reverse Indicator Point to Point 7]l 2

(Side ¥ Top Views) ZF&=
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5.2 Line to Point 3# A8 HEel {EE &KX (Procedure for
Plotting the Line to Point Reverse Indicator Technique)

(1) 194
9 2-595F 26090 A sk ol, F A AANA EF e mEFol FAA
Aol A adeh a9 2599 A9 AEV7E E a9 2609 e P FA

| .
motl)r } Side VievL / pump

MOTOR PUMP )
- 7T
50 mils +24€ w|+4, -46(E w)-10 /
N
I }‘_m/{_ Sag 55
| readings
T

3 Bl B=

19 2-59 Reverse Indicator Line to Point 7]® ol o3 =3
(e}
o

(A&7 Fo] Bx:Fol T AAT 4

(3) 394
mEgel FAMG 1A Fo S Y A 129 gol AgHe
e ABY ol AR ol s FHAL (Dold mEFol FHA obd Fol



A2 544 — 1319

7198k (+)o]H $JZo 7]Y43gtt} (Point to Point 2t%= 7]H 3} wWhoh).

(4) 494
2 R 3dANA BN w2 T AS dAs = A& -y o] Aol uz A
o F9] 31d FA Aot
o] A=We F e IAVAF stuE nAAI L AU AES o7 @A =
AE g o AH&HT
2 thA| E= 1 CHA| &%
l \ ,
moti)r ‘ Side|View / pump
\ LT
\ \
\
s N T T \
( \T\\‘«} T T
\ | wmotoR o et N
A Py

( T N
50 its +24G w)+a| 46fe w>-10
N
ry o
$ 56
N +| Corrzgggsated

ings

4l #x 3 el &=

13 2-60 Reverse Indicator Line to Point 7]l 93 =4
o)
o

(HZ o] ExFol T dol AT 4

5.3 Face$} Rim Fi#Ee fFE &R

(Proceduure for Plotting the Face and Rim Technique)

Face-Rim 7|H< 7]&% FAAH 3 A= ZF449 Rim(Offset) ¥}

Face(Angle)& F4sh= Aoz o5 Akdly] fdir= Zetrgomd TAY 9
9E5A(T Bar Overlay)7} Zostth TAEY FH &A= Eedol Ao 7|4 A
S 22 HA=E AREEoF s, TAS] AERE ()2 told dulelgzt dxd =
¢] Face® YWetWFH TR 7]3ke] ¥ FE(D2 %9 3d $44S vepdvh. T

A4g T9 S8AE $Y dold AuACIE A H Fgol Fivh,
1

(1) BieEo] %4440 Bracketo] AAH %<
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A AYACEA AR Fo| Aol AP 2AAE Y e TA

(2) Thol ¥ =)
ks _]'E‘Ug T‘]ETX]% 704‘]}\]7\'11:]'. EI_OE] —E’—]’l]j" Rim %ko] (_)a_ud Txl_gé] lz,_gg lq
= o RRE Rim #9 Auwd @

ol TAM AHEoR ofFdtt. w4 sHY- Rimgol (+)Hd EEFol T

0
T

0
pump shaft

motor peripheral um
: —  pump

| 10 inch diameter

"

fower the inboard and outboard

motor feet to this projected -12 mils pivot the T' overtay here
centerline of the pump shaft (the face reading on the Y
bottom of the pump
coupling hub)

19 2-61 Face-Rim ZE9 o 1 (Side View)
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place the motor shaft I
centerline on top of the .
graph centerline '
0
T
]
pump shaft
+12
8 the 'face’ readings -
i 60 were taken at this
Bl axial location .

motor- . pump

place the motor shaft
centerline on top the
graph centerline

0
T

pump shaft

+12

B the 'face’ readings
+60 were taken at this
axial location

motor [’/ pump

~. ]
.l '
~—

place the motor shaft |\
centerline on top the :
graph centerline

9 2-62 Face-Rim #=W o 2 (Side View)
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54 9 & #Holgd AdAelH B fElE A (Procedure for Platting

the Double Radial Indicator Technique)
o] 7|2 Fo| o] wrgke] whg} MZ o2 A Ho|A 271 o] Rim #< 3

skt At

(1) 29 2-633% 2o BxFo] FAXAAg Alignment Brackete] AXH A&

rlo

N

(2) EieFol SAMeZRE 'NEAR' QIti7lolgj7t AAd 2 ol a-54

0 mils)2] WH10 mils)THE S4A &0 F A3} (Point to Point 7]%

(3) BiEFol FAHNOLYE FAR AtiAAelet HA® FANg A3 =

4 2] (+12 mils)2] HH6 mils)9HE TAIA ol gj & F AT}

(4) ©o]  #o] Fan59 3 FAF ol o5s AAT Aol 3 T4 et
\motlr Side View fi,L
\‘\ ﬂﬁ
™~
<

NEAR

4
w
40 mils )
B
) 20
Cq

PSRN

19 2-63 Double Radial Indicator 7|58 ¢ ZF%=H (Side View).

55 iy AEH 2T FEo fFEE
(Procedure for Plotting the Shaft to Coupling Spool Technique)

of 7IM 7 F9o AN AEd 2F(E= Jack Shaft)e] A o] A=
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(Face)E Z7st=d 3 7} 29 Lo ¢A Fbel 84 H(Flex Point)o] 7] w)
79l €43 Face Alignmenty® ZF 23 AZ8 AZ 7hd 9A Aot AZEY ~
AL Aapgode Fo dAs JHZE =

(2) Alignment Bracket2 A%
told Ao E 7t A
FAIT o] A% - Rim A A7}

(H)o]™ Fo FASLE, 19 2-649]

)
4
N
2
2,
=
P,L
O e
=
S
AN
o
R
o
=
rﬂ
oy ®
Lo
Ho
B
i

()ol| mieFo] FHA obe Ko
ME SR ZAA 7L +40 milso] B2 o]

ghel Wl 20 mils WE miEFo] F4 of AW fek o H w
Mol AE7Y 8 FAMel Ak,

&9 2ZA Rim

AAe A4 S ady. o] A

(3) o]Holl+= Alignment Bracket2 Gear Boxol X5t #

#e AT (2) oMo 2 WwHoer Awsd Ak F 29 2-640]
A s Rim 2A A7} -30 milseo] 22 o] ko] dbo] 15 mils 9HE E¥&F0|
T ot Fel] ‘AlSHH Hu olHY BAAHS dAg HAS g™ o

AAM o] Gear Boxel 3] dZF 4] A olt),

motor to spool gear to spool
0 0
+40 -30
if the reading is . .
positive, take half if the reading is
of th:vs' i ehiera.l nmn. take half
reading plotit h 1
graph reading plotit car
motor .:e:l::rlﬂl:e here below the graph g
centerline here

flex point ) flex point

- 20 mils
? 9P | . P .%L
| / 15 mils 'l P
T

7ol A% (Side View)

A

=

2~
3 =

(]
e

1Y 264 Z3} A3
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6. ¥R ZH Al2do @i
(Alignment of Specific Rotor System)

6.1 }EFE ZH A 2" FEH
(Classification of Specific Rotor System)
Sl 2E Alx"e 1709 2¥7F 2709 Hlojgol olate] A At ofef o}
2ol 17 =& 379 wlo]ell oJste] A HE FolFo] 9l
(1) €4 Single Bearing £ A€
=9 Single Bearing Z¥ Al~®leo] wo]d wx &= 29 2-659F o Ut
W 2 5A-ol gl
- W]l gl Fo] ZE dF QAF ZE wojygo] et} upebA
2E A 544 B g vy stF &
o] sk Azl Ay 7lsAo] w9 A},
= A& a4 oﬂﬁ A 7hsets 71Edol 72(1)3¥ 22 Rabbitt
(Spigot Fi)gdoz o] lo] AZY BEE F 9|3t %= Rabbittel] <3t
2HE AF oGl o) AAE FeE FA
. Z2AHPL AZgo] Spigotol FFe] WEF ¢ omE Rime ol = A
(0)0.% st FaceRt SAsto] Aty Facedt SHA €4 AEFHS of

e A e

Two Bearing

1 Coupling 2 Coupling 3 Coupling

I || || ||
R ;

5 |

r Y
r#AQ II#S | #4 #5

% 2-65 <4 Single Bearing ZE A]~H

(2) ¥4 Single Bearing 28 A% (1 Z¢ 3 #Hoy Alx=H)
I 2-662 93 H7]d LP BWl ZE 7} Single Bearing RotorZ® H. oL}
Nol 71&9 S @FNA ZalistA Xstes Holglo] 428 2 ZH LiftingAl AHLA
HP$} LP 2EE 3shue] 22 <12, dAQ ZH=E HFs2= HP % LP 2 A~
Bo 1 28 3 Wojy Alavloz Azbsor Fuh
weta A3 &9 Single Bearing 2F A|2®e ZEE W] A AZ
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7ol FaceZ Z43lo] Nol, 2, 3 Hlojd A&
+ Nol #1Z% 9] Face #& SA43A Xetn=w o5 & & glA Hth

.

1 Coupling 2 Coupling
| HP I LP Ii) GEN [
r Y 7 Y 7 Y
I—#‘1 #2II #3 Ir#‘4 #5|

a9 2-66 WE Single Bearing ZE A ~H
(1 29 3 Hojyg A=)

6.2 HEV 28 A2=29 #ES WE R HE
(Alignment Measurement and Calculation of Specific Rotor System)
6.2.1 #i¥ Single Bearing Z¥ A|2®=9 HiE 2 HHE
482 de3 AAYH 7AE" o] Spigot Fitez Ad¥ o] afi}e] Ho] gl
oJale] A AHEZ RimS xpo]7t glo] “0"& 7+58tal Facedtwts =A3dto] A A gt}
Face 54 & o gtom AA wolg olgds AAe e 41300M A=

!

“One Rotor Two Bearing”e] €4t 44 A4t F4& $E83AY v A= &
St

g o]&3 Aolmm dAH ol gl

[€]

o
©

e 48 ¢ el A 2F 22
(1) &9 5438 AL T4 &
Single Bearing =8 Al=®1¢] ZAE A “One Rotor Two Bearing”¢] &
b SA4E ALt 4 S8 id % AAE AWskd v 2o
o 1% 2-673 o] wlojRo] gl Ho] 71E® wol Hojgo] AAH U= AL
= 7Hg g
« oS 248k AT AP voHE A5 oled WE olEd

o webA] o= g wjojY o] F Al Face Wsl@e A wlojg el o]Fe] 7]<l
sk F

o)

o
o

™3

Lo

o 7P Hol" olFel o7k Face W3td2 =3 413F0E ZE S 7H7kE Hlof
g olE) A4S AREstH ol blolEats HodoemNH AEH 7AA A=

“07elar a(FF HlolF ke Ag)= A7l 2HAXM AA woj (o] FsA] S Mo

B)3 7H w2 e] AT doh
+ Single Bearing ZE] A|~"o| % Ho]d] o]F A 7= Faced W3lZFo <

AEHNA 2o

o
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1 Coupling 2 Coupling 3 Coupling
I | | | | | I
F Y A F Y
JUE Al #3 NG
A aiomab oy ©

| &
18 2-67 <=4 Single Bearing Rotor Sytem3} 74 Hjof g
Ak =% Qi

(2) Single Bearing Shaft 33 ¥4
A5 ALgete ol s S
o] F¥Po] FEE 7] Y3 WolF o5 HF A F4

-68% 7+ Single Bearing 2 A|~"HooA 7= o] H (S
o] & SI olgtst

o5
ahe]H No2 o] & dupy Lok &7},

Al
hH AF
] “0”0] HEZ Nol H#loj& et}

7} o

Face ko] “07)e] &
WA AZHo| A Face

O oge Fed g 2
Ll d-=51"' Aa
o] el %

S1 052 = (L1+L3) : (L3-L2)
7b Ad. o7lel A7l A Si9]

_ SIx(L3—L2)
ek 2= (L1+L3)
g 9e 5 gtk
o — Llxca<(L3—L2)
(L1+ L3)xd
No3Bl’|/'

No2Brg

Coupling Dia: d
138 2-68 Single Bearing 2 A|2A®o| X9 =47




A2 A48 — 1327

(W) #lojgd o] F A AEH Face ©3ZF A &4
2% 2-6901 4 #3 Wlol® S ASTHE ol FAIAES W dl, d3 AEFH A
Wete= Face #ts 7atW th53 2ok o7 3 A= ded 41339 4%
2 Adelm 1 A9 Holgdow Aztetd Hrh
Aabc 0 Afgm o Alnm ©]3L Arst © Aopg «» Aojk ©| T}
oA7IA AZH olFHF Ace & FolA AEFLe] 2FH] doermE I Fo] A=E
Zo. S5 Alnm¥ Aopgoll A AZHY o] 5w ME nl pgeE A= T}
| HAE vElder Fdste] 2} AZH oA Face® ¥W3tds Ao=m fFedtd o
t}.
« #3 WlolH & AsTE o] FWE W Face Aale] W3
L3 ac = (L3-L2) : AS o]B=®

se= 208 A An. ww

Aal 1 dl = Ac L1 o|R =

dlxAOc
L1

_  dlxL3xAs

o

oo
=
i

ral = 7t HH ol 7] Aol AF

e #3 WY E AsTFE o] F3S w Face Aa3e] W3EHF
(L3-1L2) : As =d3: Aa3 9|2 =&

Aad = wa—54

0 dl d:Coupling Dia
b.a® oC:Coupling 9|5 F
«SBrg O|F

a9 2-69 Single Bearing ZEJA wlo]d] o] F A AZd Face2 W3}
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6.2.2 8 Single Bearing ZEH (1 Z¥ 3 Wo]&) A" ] flE7]
ol#lg ZE ¥ 17 2-709 Nol AZHH o] dAFoA Eaj7t Ertstm
ZEHE Ho]yol] <¢FHAA FAZHolA Rim¥ Face && FaceWt =% 3slo] #Hlo| gy
olFHS A4, FAES A 10}~ e =48 7IMEs A48T F glvh wad
oo miE g F Nol Hloj® o= E No3 Hlo]&g74A] 28l A H=g v
ol ofo]o] & HA|ste] Moo A E 74, A Levelo] HEE AT
CRA] bapgie}. ofuf wlojgle] JHol & Hq=rt delsteld zh woldy Fats 34
st AAA ¢} vl AEFHe Y FdElE &<lstEH ™ Sling Checks

o] A-¢% No3 A&EHE T4 4% 7|Me= Xé%?‘&‘:‘r.

f

#1 Coupl ing #2 Coupling
| VA | IS TS | MR-
7'y A
Iz XL sl #5

a9 2-70 W Single Bearing ZF Al2=® (1 ZF 3 #lojy A|~H=H)

~

MY AZE %% (Rigid Coupling Alignment)

4ol gdrnyd 7t &9 ZHE F T dAHEE BEEZ A3ste sy
@ I AA R B=+= FAS Rigid Coupling Alignmentzg} gk},

71 AZY %59 EEMH (The Importance of Coupling Alignment)
ol ZA44E 4es] APPnt stoleke Lo w8 Ay 1& | Hst=
ZH7F AZHol AEFHo] ZEH Crank FHE ZHHW X% A9 323
o] ¢9lo] 1 Bending Moment’} & A AH ZH
Aol AF B o] BAAT. o9 22 B AR 4 F= Weight Balancing
A F7F oy AEHo] ds] VEANE FE H7] A

AEA7F W wkgk ghell mdd 4 gl
weba] A= AFANA Runout CheckES 3to] Ao, FAX7F 0.02 mmolWol] 2%
E FAstelof gt AEH Y 9T F st #«] Y-S sk Ao o] 3
%

=
Aol Awe ¢ AxYe wy3

fs

J{lN
i)
1
o ot
fru
«,
fu
K

Coupling BoltZ A 2% #

=
Rt Coupling Bolte] Ad#o] FFapAy 71EdHe] ¥4 Jd 8% o= v
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F7F YolA™ Coupling Slipel A AZH AE Ze7 EEY AAdAY. AZFH9
Misalignment® &3] Coupling Stud BoltE %Y AZAdge] &5, Coupling Face
o] B To= MAHIERE HF YA FAE 7|&o] FE A& oF g

7.2 Wi AZH 2 WEE (Types of Rigid Coupling)

(1) Rabbet® (Spigot Fit)

Rabbet?7F A=A 7ha o] = AEdodM= &5 7AEds Ad9std #
dHom FTAol dA o Aag ANEd -] G o] FofA = ool A =9
HHolu F45 Weks W Coupling Slipol WA 5= ool vk 2yt o2 &
al, =& WS-8t Rabbet?7F £ 5 o b=o] AXmR F4 AH FE7E A est
e g #dS wyok @tk webA Rabbet 79l dd@ o] REHESE i, =¥
Al ZPERE FoE lEolok vk W AV ANAM a5 AAEdES Spigot A7
& Faucet A7 Rt 001 m%= AAISe] YA A 79 stFsto] F59 Tl

% 2-71 Rabbetd (Spigot Fitd) #AZH

(2) Flat Spacer Plated

AZgHol WH &F AEY Alolol Spacer PlateE ASlet= &4
B2 A JEs otk aelv B S 3

o]l Spacer PlateE FHelsl=m=zA A AP

4 AdA F4 2718 AAE &elsith

o
fr
X
o

N
2
o
g
o
o
=)
o
T
X
o
o,
o
off

|\

Spacer Plate

1% 2-72 Flat Spacer Plated® 7=
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(3) Rabbet Spacer Plate¥

o] &£ Rabbetd ¥} Flat Spacer Plate®d 9] Awd& zka o}

&‘A A J
Spacer plate

19 2-73 Rabbet Spacer Plate® #H=ZH

7.3 WEE A AZH EE (Supergrip Coupling Bolt)

HYl #AZ8 EBEE 37 o= Reamer BoltE Al &30y ol =9 2 g

Al 29 +Fo] Fof BE 2 Bolt Hole?] Reaming 97} £4 5+ do] Ea A%
B 2EE Ad 9 Drillingste] Aelsof sh= A4k RAR ® AT ALE
of mel 29 o] F7kste] 1 F A F ol Unit TripAl AZH wA &= 2

=
5 ARt WaEel ndEe 99le] HE @k wuohe
7

AEY W wEI BES HuH oste] EoAE HAUdtt (vpEd
20%, de= 1 80%). wEkA S
@ Hammer 55 AF&A 5o =2 AH|
@ Coupling Bolte] L Zro] A= =t}

® Coupling Concentricity #jo] &o]3}t}.
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7.4 AZE AT B I (Checks Prior to Coupling Assembly)
AEH 2ol dA os 2108 A4 gAstoof s

2)
DO Ao A Reamer A4S 3 2= Coupling Bolt, Nut, Washer®] &% %

@ Rabbet Fit Typeo] #AZHo| thdlx+= Male & Female Rabbet Fit%-°l Stick

PAAE GA EET A

W ols WAL Jig7b &S AR A=A AT A

1. Radis! Fit Bolt with taper shank
2. Taper bore sleeve

3. Tapersd internal thread
4. External thread
8. Internal thread for oll Injection stem
6. Ollway
7. Oll distribution grooves
8. Round nut with tommy bar holes
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Stick ¥AM&
g ddstA uEA

o] H&We 44, 94,
7187180l g 33 328 A

a9 2-75 AZE AAA ol ALE

75 AZF #EAA EE HHE (Considerations on Coupling Assembly)

(1) Coupling Alignment

43 FY FAol

i

D AA Holgol g e A WMoYz AriE A3

HE% Yk

@ LAl 31101%101 A= A Sol = Levelo] vre 29 2¥ 2 Hydraulic Oil Jack
k=2

@ Spacer Type9 745+ Spacer &% +4S &x 3t}

(2) “A” Mark(Z¥ EA]) B37]

O 4% AZEE 45 ZAE “A” Marks 2EtHAlGF 500Mw B R/19] 7 -
“L"#} “H” MarkE 951},
@ 3= 2ZE7}F A vloly Ti+= Hydraulic Oil Jack S22 HAHEFHoA+=
T LRSS 2HE IAAA wE AL
=

=
Q 3| Aol e 9= Crane 5=

o

Jack 5ol & B2E A2 FHIY Pin 5 A&l 28 Fo 2A 3
A A,
@ Reamer Bolt® A A3l 73+ Reamer Bolt7lF &XEA S04 ¢ J=E=

Alignment Pino.2 AE=Y & A,
©® Spacer Type¢l A& “A” MarkE 2218} Chain Block 502 A ds}o]

R
e RFAW 53] Spacer MWL EUA BEE FT A,

ol

i
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(3) 28 3717
D Aol43 §A mEE Bojgrlt FH A9 Acl¥old ZHZ Dial
Gauge® #4-alo] Fuate] B3o] 5§ 2
@ Zol971A @t 2o RHE oF¥A YRS FAsi Bad e

Thrust =+ StopperE A A& A,

® %42 87 93 AHEAd Hydraulic Oil Jackst 71eh Jigt 2EE 2ol
94 W AFe FA BEF 2T A,

(4) Reamer Bolt 4
D Reamer o= Stick WA AE 3 LA vfEF 49T A

1=}
@ Reamer Boltoll & HE7F TAHo 9oz HlEAl e

7.6 Coupling Bolt ##& (Coupling Bolt Tightening)
Coupling BoltE A Ast= A5 Tl 2OhOLEE), 33 (FE), Run Outs 7+
Alsti A e A,
@ WAl gIXsHe BE 488 BE §E20]¢ 05/1000~06/1000 (RE A
A AAA o 1/24%)7HA A4z

pad

@ AZ%EY Runouts AlFate] T4leold, 3x& Fsta 7bsdh g H3x yol
=55 gk

Q@ He XE BEEE EE fa87Z0]9 05/1000~0.6/1000 (BE A4 A X< <F
1/228 =)7b A A2 gkt

@ AE"9 Runouts AlSste]l T4leld, a31& 3t

® EE AAE AAAHA AZAs)

® AE% 4 Runouts AlSste] FAlold, & 80

¥ TAolG (R, SRR B1 9 584
o 53 X! 1.25/100 mm e =3 X]: 2.5/100 mn
e 31-8-%]: 2.5/100 mm e 5]-8-%]: 3.8/100 mm
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7 EOBER 2 #IE (Movement of Coupling Centers by Bolting)

(1) AEY 95 Runout &3

BHHl 2 dxy]E AZgo AZ=3 Runoutx 2 Vector® ¥ 2-77, 78, 799
7o) Polar Graphol ZF=dch. 2+ 4719 VectorE TAstH EHWNZE 16,230°0] 1
A71Z&L8 124,210t} o] FHEL 4719 Vector7F A H o=z o= Hf 3k
o] Zt AZHANA FAoltt. F EHWISFE 4,230° EH7EHS 312210°9 A 9
Aol 9l Holth

e

S

Runout®| &= o5 3 2-9¢9
¥ 2-9 HH/EA7] AZHAA AZSH Runout #
@9 1/100 mm

=493 | 00 | 45° | 90° | 135° | 180° | 225° | 270° | 315° | 0° .

Runout =] A B C D E F G H A

g ANA | -2 | -1 | 0 2 6 6 6 3 | 2| 8

w | B0 1 2 4 8 8 8 5 0

2 [Veewr | AE B-F CG D-H

8.,180° 72 225° 6.2 270° 1.,315°

wr | AAA |2 -4 0 6 6 1 6 1 2 10

A A 0 10|10 | 5 |10 ] 5 10

1 Veetor | AE B-F C-G D-H

- 4, 180° 5.,225° 6.2 270° 5,135°
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a9 2-77 EHIE AZYe] wE 17 278 WHI)E AZYo WEE

- .08t
Gﬂ-Coupling ‘3’52 vector : 12.4 € 210°

T-Coupling & & Vector : 16 < 230°
2% 279 84 ME e FA 94
84 /159 AEY 9179 Runout® Bt FA Vectors 13 2-803 ol

Polar Graph(=#3f)el oo =3, 42 o 2" e g4 A5HE o
A=}

A gzide] 54 25246l fAATh webd ASE 8hel AMe tzH oY



Y 2803 2ol FAolRe FE ATYe) FAL AAW AE Wt
El

Hol 17291 2744

o IR
i
il
o,
=2
o
Jo
ol
ol
rlr
=
=
5
@]
bt
=
o
£
2
o
o
2
o
ofy
jubal
o
l

(5) Misalignment L%

Coupling Bolt A2 s o] o)A AAE= Ao] vz
stk ey el delAsk o] AZY AZF FACES 16/100 mE 3§
(2.5/100 mmel el o HE2](1.25/100 mm) R k= A9, T3 7.1/100 mmz 3] -§ X

i

53] @ BE
How XA ez F7EY BE WS AEY BE A7, "B, 'C's E1
‘E”, “F7, “G"& A1 3§ AFFoz 2AF EAW A7, ‘B, ‘C'e HA & AF
FoZ Al 2Rtk AZY BE A Zo] dnHW thA| o] HAE wHEste] A4
FHE FAH




78 A1&¥Y E 23 (Coupling Torque)

A2 A48 — 1337

AZEH AT st o IHH(ELA)S Adets Ao=2ZH o 39
il

Ad2 27 2-819 ol & AEHe] MAFHOR ojFofHith YA A&

MMl d Eea Tre
Tc=n @ * Rse 11
=59 Pst

_ 2n-N-Ts
5= 110060

o] 7] A

Tc: AZHY AL ELA(kg—cm)
e

Ts @ =9 vEd =29

Ps 1 %59

(kg—cm)

o)
H WA (Cm)=(R1+R2)/2

o 344 (min )

1)

(2)
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it
N
>0

2T AAA Te=2Tsold o= sy whek 7128 BE A48 1=
7} BE

oy} HEW Bgow 7r<Ts7F HW Coupling Slipel AA #AZd AZFer 58
AA @k AukA o 2 Coupling Slipe] 1S HAd AE Alnz HAd7|7F He) &
= Aol o3 YAl o

=
A2 Fd o] FA7 ZHO w3 oy Misalignmentol] 7)1 H
g F 9}1‘:}' Uq'?/]-/ﬂ O]E]EP H]ZJ/\]-XJO =7 ] ‘:Hg]_ 19} Z‘.ﬂi/ﬂ Rabbet

8. HolA B BEK Z)EEH

(Considerations for Moving Machinery in the Field)
8.1 Holx3} #hE%] A2 (Runout and Shaft Alignment Tolerance)
8.1.1 Ao} (Runout)
Runouto] & &oj= 3|7 A FAol EAsts d%= 9 F2Ax9 E7F 4
!

BE ehle wolvl, 4P /1A AP & A

3.
[} fY
Aol =, AEH SB, 448 e Fo AudA FHHo Qe vE FEER o=
1

4%=°] Runout(#2 21 1 mEzFE & 22 3 m7bA)& 7FA L o

T %8 (Rim) 2] Runout 9] 3| W F A4l %3}04 ol dastA FHdE FE
e 59 9 WA Aottt Face Runouts gR oy Fofl AxsHAl
Hzhg RiFol guAe EAsE v 2o #Holth, Runout HElE B4 told
AoAolH = A6, 28 o] Wkl wel HY oA HHeoF . Face
Runout®] &2 33 TAMozREe 7Ago we} WEd 5 Stk Couplngel A
Runout =A17F 434 o= BAs= 37FA =2

Fe AZY Hu A FAo] oy

(€]
7hee A

A 7tsd 2SS, AEH s1E YAo] v ~E8] o} Fo] ¥ A golry. =3I
Runout A7} YA LAst= A9e ALY EE 9 BEE o 3y EFo=R
Coupling Slipe] &#dF WASH7] wjifolal T AZY BES A|Zdgo] Eddste &+

A B A olge] wAlE ] wiit o)t
o Runout #el AHo2E # 2-100] AHE-5™ Face
Runout - 0.02 mm ©]3tE FH3&ta vt dH Runout # =4 715A Foad A}
g2 #3117 (High Spots)? &3&F-(Hills)= 24 &¥om A HAH (Low Spots)# &
(Valleys)E 2A gk glelty. & Haugd HAALS 180°H oA wA s oF st
EEE EEW 712" B 9F ok oM WAT £

=

%39} 9 BRol A9 Runout gt A9 A Aok @l

ol
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¥ 2-10 HW Rim Runout @iz

A £% Fd 38 Runout %
(rpm) (TIR)
0~1800 0.125 mm

1800~ 3600 0.05 mm

3600 )4+ 0.05 mmo] 3}

8.1.2 #h#E %] Az (Shaft Alignment Tolerance)
Flexible Couplingo] Al Z¢] Misalignment2 7] A7} AA4-¢d AHd o =
dAGHNN =43 FEAH(Colinear) 3 AZoz HE Az =99 #Hx}

2)
(Offset)oltt. FEAdFole #dA T Td S ongdth. 7 Fo] g5l ¥

o] &9 Aol AxE 40 dvh Wkl o] 4789 WAE HW A7 6 mils o]

top view

side view
points of power transmission ’

-

here's the distance between the
points of power transmission

here's the largest of the
four deviations

13 2-82 Flexible Couplingoll A 470¢ &=}
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A7} ofue w3
07179 %

b

7

QEER
g 94 A7E

L
o

Flexible Couplingg 7}

, &

Ly
a

ojty. 1% 2-83&

A

]

t7h H=% 71A Aol

o]—s

Flexible

}

gt
.

T

AL HoFH

Al APoR A

s

FRim)¢F 7t =(Face) 79l

H=X

A

| o

o] o] A 2]
Coupling & 7}~

%

2l

=S|
=

o]
AN

g

s

& =

3 7179 3

L
L

mils per inch

- 0.08
- 0.06
- 0.04

realignment necessary

g
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|
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,,,,,,,,,

-excellent

20

\n 2

- -

i
o

ucissiwsuel) 1amod jo jutod Jayud
18 UojjeIAap Wnuwixew

speed (RPM x 1000)

34)

(Flexible Coupling©]

=]
T1

8.1.3 KFE (Level)

ol
=l
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o

i)

b EA# e Aol

(Level)= ©]
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=
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#F2-11 % FAVAY +38%= M
CEPEERE 45 A3 29w | Ag An 49
o f f’;l °7]i7 ] A 10 mils/ft 30 mils/ft
e e 5 mils/ft 15 mils/ft
1%’% ]j 371371%5(;1;1113%01 A 5 mils/ft 20 mils/ft
AT A E e 2 mils/ft 8 mils/ft
Machine tools 1 mils/ft 5 mils/ft

2 A 2 BR #%E%] (Cold and Hot Shaft Alignment)

Cold Alignmenti= A7) ofd AHX| oA 27] o] =& U= =
L
|=]

48 goz 24 Ayelth o Wk 4 44L 50T ol wHfWE ¥
s Aol welolth olshire] sl 27bA FAel gdl o1 s wejgol
oAy @ 34 $4F do] g ofF AAE U] ex AU &7 A% 2
olm EHE 48 AL A7 98 £ WA= Aeshs] Sshe] Aol

Srel 2~5%lA Ve HA4E 54, A= % ANVIH(EEY Rim % Face 7
7]

W, 9 el dtiAelE 7I¥, Double Radial 21tl7ZlolE 7|W, 3 AZFY =5 7

W 2 Face ¢ Face 7|¥ 5)& E% Cold Alignment ZFS 93k 7|HEo| )
AAR BE A 7152 & ATl AX7F Wstste] 880l 43S v

2l A st Y A A AT A= F9 o

3 ogae Zgete] ol Wit 48 HHoA wAsE Aol vgr st
A Aol YA FS

© 983 FAS sk VAR Sl R o] mls] EAVE Hol A& Hol= VA

i
i
ol
ol
s
tot
2
)
Xl
o,
12
D
S
X
rlr
o
ol
o
o
=)
=)
ol
a2

= v
At ZNAZF ZbsHd ZIAE ol s Al sk o2l 7EA QIAEe]l v 7HE dRbH
Ql #l2 71A AAe 2=Wst(Utas d5du wol el vz & &EF71

g w) wEoln, wehd o% Awho A oF (4 olgtn @k 19 7]
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ALE F2olA dl= YAERE 1A EEQ olgh S HAAH 7Ad A= 7Fx
M3l ZAYE Hdagde 71d 9 W7t BRI ZRE B E R Sz

sl
Wk g 2E 3 A 94l

& &= fHAshofof g

B gz Agte w2l H7IA e ol e #E dv= A2 o
o ;

l

3 B A o] A REAWE o] SAHL VAL

=3 =
59 AN 2AH Lue] HAFHHAES] 9

il
=

2
Z1AZE A el A &d ez e 482
og2= 7AARA A

Laser Beam ©]-&%, Proximity Probe °o] €W % U}Ooké‘}ﬂ‘ﬂ R A i 0 S = Dl B
7] wEoll 270 o] o] WMo g A5 ANE Hlulste] HAAstE o] vz it

S7I8H, Zh2EN, A4 g2, GEsT A 9 W&

Apol & Qlste] &g 9
Growth #po]= <l Ho]=gzte] Faf <tuj7t w58kl Xake] Oil Whipoﬂ olgk
sol AsHA dnt. Ao wep AR ATt d2EAR FAH R FFo AU
S =49 Zoj7h 1 mdw 100CE &¢™ o EA= 1WA 1.1 msoldehl mn
/m/100°~0.6 mils/inch/100°F). °] #3=S Ftate] W3t SAHHA] o5& HA 3t
224 AAEA(ET =HE AE)Fo] Smooth Alignment(Face @ Rim B Zero¢!

Z48)7t HEF s Foln

o&‘i Hy
ok
oot
1o
e
=)
ol
SE
rﬂ
o
°
A
ox
o
n
o
;E
1 o
u
=
=
@
8
=R

8.3 Bl A WHBE) (FXT FIR

(Machinery Movement and Restrictions in the Field)

Agolx HAHE st 77HA 713 AAHO xR @ AH HH @ 9
ZH @ AN @ osF 2 ©® 7149 ols @ A} HA)7F Aok ol

A
A %AE shed b gel Agre] Aaslt ARt AARRAEY e

(
=

Aapg A4
EAREZ o) J)x EAde el wloly 7+ =4 Runout ¥ Soft Foot ¢l %)
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FE} 7 A0ls R S FEolg. A FA4E Ade @S A7 A= gl
A 54 AvE T AREske A B ASE V1A olE s 9% A4S Devices: A
&t Aol whgra sttt

ZIAE dats A48 AR &7 Zleclorts 8% Zlwelth. ok 001 mn
ARER SAS AAdetel 28 A-eA oled & = rieo] fiud aAS
omZh Q= dolvh. wheF %A & 4 giukd I ojddAlel Vledd EE =Yt
dAol sleaw 9 dEeA 7IAE ols FAsks VeolobgR FAENAN =
ME WElE HEola dowm jdstojofd Aoty A w7hA HELH, 238 A
e 71&o] A]dsto] std o A3t nkz ool g€

8.3.1 BB E S EAE AR (Machinery Positioning Basics)

(1) 3+ AY (Axial Spacing)

TE Woldo® AAHE ZHY A9 & FAbold Ale AW
th FE W g vy wogor AXHE ZHY A9E ZEHO AA 9AE
Al agstejofditt, o2 So] HElE oy o8 AAHE AF7] AR A
ARAFE 7hetd o] AANGFE FHAAE AR ARG TN LEE . o] ¢
A5 Magnetic Centergl 3™, 5718 =5 x3te] wo] =) (Bearing Seal) % 22

[t

13 71Ed 2 AA EILEF Penoly Soap Stonel & I A ZAto| A& Fith 9
o 22 AF79 BIe 5 A”E 24371 Aol Magnetic Centerg #o} o]& B
F(Fan) stolof gk wE A4 457, HEl T2 "Active” 9 wlo] g HEsho
A HEg 3 AYE 2ATE u "Active” 58 wWlo]# 2 Thrust Collar7} HZ

AzAe] B Ago] gle I 3 AYe IAWAF FAHAAA Tt T

+/-0.010" o] = 7\%15}‘?}

¢] Misalignment’} & o
o

sto] xR & 9. AZyo = 3]

(2) 4 ¥7] (Shim Stock)

71Ae] et 2 &g ol S sted g dnbA o ARgEE Ao] HEE

Aolth, e FA+= BE 1 milelA 100 milse]™ 10
(Spacer) =+ Z#|o|E(Plate)d}x HF &t} HE A&

OH'IO
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WEAT Ao oldA BE FHORE wE 4 Atk 4 A AUnE By o

5%0°] t}.

i

(3) &9 o]F (Lateral Movement)
WAL A (Jackscrews)oly T & #H]

==
[¢)
Zoli=d] Aol GES sho] AT F4Y THgel 2HAES okt
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(4) =4 °]% (Vertical Movement)
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olii & 1 A= el
AlelA] 2~¥lo] o] Fsli=dl A4 fleAl AN HEh told Aol A &
glo] YA oA o mAse. vbeF of 2ol o] A Alxdlo|t}
Bt FAE ARG Advk AAMe] At FeeA AAsta Adde
Zeold=A gelatet. vige] AEi= FQlstet. So &3 Clamp &
B gQlatet. Soll daskA F2eo] =7t 2 ol Ak #57]7F Bet
Ao & BEFEo] gl 2 28l Clamp X9 A-E el wel W
o] EHE Soft Foot @2 fleA AT BEE oyl F11 oA
1oskghol 4 A A FARE thold Aol A 9 e A sl oA
A Aol v vl @ = AFES vproZbE A Felghth e i ¢
s v wet
449 A% 7IMS AHSETY Ags AsdertEs ddgt ek ¢
Aol ko 1 Aol diste] F ool WS wkel Aol Al thA] @R 3] B
A FF g x 2fE vl
AG7HA A RE A3rt wtSeivta =71=7F? 29 oAl 71 A7F dst
= WEgoeR AgsH

71?7 AE A 4E BEE H AU AR AS 9w V&4
S WA= 2SS AS 9YS v Soft FootES st E=71? 4 AF
T ol BEZ A ZHIIET? VAE 23Y u tho]d Aol A

g RAstel OB FAREA?

3t Hot Alignment#<S 1Lelsle] =Al 3}t

I S Hel =Hek=rr? Ao SA4E8E fstel A =ARE
=



1348 — A3W 71A 9 AH e

AAl HALE H R A FFNA Pt Alignments= Aol BHE A
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(Basic Theory for Laser Optical Measurement System)
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(Structure and Specifications of Laser Generator)
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(1) delA w2
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9.1.3 # o] A Beam9 A& #{F (Basic Operation of Laser Beam)
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9.2 Ho|A #hE%] A ~¥ (Laser Shaft Alignment System)

9.2.1 WE Al2®e] fE% (Classifications of Measuring System)
a9 2-912 EE AAAE] AREEE Al 7HA VR S 7IHS Bojer
74 Qo] 19l Fx x| Laser/Detector A Z~®lS PriiftechinkA 2] &9 A
"o A4 Dual Laser/Dual Detector A|22®¥l2 AlignX, Fixuure Laser AB %
Computational Systems Inc.AtellA B Laser/Beam Splitter/Dual Detector A]Z-¥l2-

Hammer, MMS 2 PriiftechinkA}oll A A}-&3ta gt}

Laser
Roof Pri
{ — oof Prism
Detector
~entll
Laser Detector
{ H
Detector
Laser
-l }
Laser Beam splitter Detector
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9.2.2 L-711 Laser Alignment System
(1) L- 711 A=) 74
@ Laser A

Model 711 Laser Uniti= HammerA}2] A3 © = Laser, Power Supply,
Expending Optics, Sweep Optics, F701¢] Precision Levels®} 71 A& A& 93
AEoR FAEo <l Laser? Basic Frames #n]e]l oo <A  Coarse
Leveling WAtE F W3S =4S & Jes Ho| dv (29 2-92 #x). 28 %
Hlo] wrR = Atte] 9= Coarse Leveling YA B2 WolE= Fine Leveling
Micrometer(Micrometerol] 1 0.001“c] ™ 10 feetell A1 0.001” Tilt EThHE°] o wA
ZAE 4 9ltt. Sweep Turret: UHA 07 Beam PointE 28 Wdgorw £o7
=3 4= 9oy, Sweep Turret AA ol Coarse Thumb YWAFeF v A|8FA] =4 3= Fine
Micrometer(Azimuth Adjustment)”} 4T, Model 711 Laser Unit2 Magnetic Base®
18 7 AEF Hol vk (¥ 2-92, 93 Fx).
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QAn/Off Switch
4. {aser Radiatlon Indi 1. Caution and
Label Certification Label
I I |

2. Aperturs Labe!

Laser Indicator Lights «

k4. Lasar Radistion
Indicator Labei

2. Apsriure Label it

'1‘" 0000

End View Side View

5. Non—Interiock Protective E
Housing Labe!
O A
| ; o

Eottom View

a9 2-93 wolA EA A

@ Target¥} Target Stand
) H-3 2] Machine Tool ZG Ao+ Model T212 Dual Axis Target¥}
T230 Target StandE A}&3Ft}. TargetS F2%9 Silicon Solar Cell2 o] low,
Laser Beam©] Target 42 Ao A<= 9l Readoutdl <Js|A &%o] e
Target CellS 1500727 22 0.001"7}4] Centering® 4 ¢t} T230 Target Stand:=
Magnetic BaseZ 1Ag & J==2 o] Qo Fiie] A2z Micrometer® +0.25"
HAZMA 24T & JEF Hol vk, HF o] T2302 Targets 114 % AAE

1, 2 A %] (Readout) & AT w] AJgac} (19 2-94 #%).
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+ vertical target — high

Lassr targels must be oriented correctly
a5 vertical & horizonial axes potate with
targat. It is necessary to align the larget
whan mounting in T220 targel stand,

machine toc! spindle or pore. + horlzontal

target = right

3/B" concentric
stud

any sst screw holes® 1o

1 —

H_ { allgn with 3/6" stud on Cabis down
back of targol o orientals
larget

Rear view = larget
1Y 2-94 Target & X

@ Readout
o] Target Readout< + Ad UXE AAAE YERNE Al=gloz
4] Laser Beam®] CenterE inch® YEIH ™ Target Centere th=& <l Alignment=
vebditk.  Readout Unit®] AW F-ol= F71¢] t]Ad Meter7b i 1 Foll st
Vertical Channele]i t©& 3}y Horizontal Channelo|ltt (19 2-95 %), 7}
ChannelE 913 SHE xAdo] dwwe] vk W3h 3w A8 29427k d=d A
4 On/Off 291219k Al HAl wheo] W3 2“Slow Response’l o] vl o] A WA
o] Exe gr® ko] EEge AHdA FY3s dds RS =T AAH
o] HAA <l DampingS Zols=t}.
(2) Laser Alignment 7] 744
Laser= 1 T4 ouA7F Agjzor AHdS agdA Yo A=E
A= Aoltk. o] Beamd A4S 2k 3/8"(95 mm)el™, 100'(30 m)7FA &= Beam©]
A HAA @i 1 o]F o Ao dF7F 543 HZth  Laser Beam® F4
AuAE #7] #siA Targete] ZL3FH, Readout Y E7F Targete] A3 Laser
Beam®] FTAlAbole] oW Fo thgk A= spdo] yedith.  Laser A
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Up te 250° straight line accuracy is
.0001" per 10 between laser and

target

Horlzontal sy o

Aodel R301 Readout

a9 2-95 deolA 4% 72 g

Model 717 Laser

(3) FAA ZHAH

© &3 AR 71&71
A-517 Target %ol F-Z¥ g FiEeolA Laser Beamo] &34 uj

ZH-o] dojy o] A-517 Targete] 7]&7]¢
A-517 Target oF#fol 0.08 mm¢ ShimS A3k A+
Aol 2 A7 glom o= A2 Magnetol
9l Wl 21& woelty. welA Laser BeamS ©]-§3}
o ddf %3 A-517 Target®] Ao FHS FAlol A A g},

LevelZ 54 &

2

@ Target Cell®] <33
HAMAR Laseroll 5= @A United Detector Technology of California
o] Type2l Cell

o A /3 =elm SCI0D Position Sensitive Cell& AM8-31 ¢t}
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< Light Spot9] ZFoly A 7]o] #TAQo], EHES ¥4 A]7)= Light Spot9 Energy
Centers Ztal A7tk Cello] Stdol 470 JFF (4= 24, 35 2707
I B = SRS AAFIE vk T A dZAAL Cello] -9 '5}1"%01]
ZF 1704 Light Spot2] Energy Center $ x| ¢} H]#|8]4 Positive Voltagegd WU
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¥ 2-97 Target Cell Sensing

@ Air Turbulence
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o, detdox 1 &&= 7IA7 o)A AdEieta S wl Laser®t Target Abo]
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Turbulence

=
=

Laser beam bent slightly. Beam will fluctuate -
Air pocket Effect is angular, so ~ within circle, but

fluctuations will increase will average out
with distance. in 10-20 seconds.

% 2-98 Air Pocket &%}
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9.3 Laser Optical A]|="9] FIH (Uses of Laser Optical System)

9.3.1 #h% 7% (Shaft Alignment)
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9.3.2. Bench Mark &%
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