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SHAFTING ARRANGEMENT
M/E: MAN B&W 7SYOME-CI10.5
MCR: 20,500 kW x S1.0 RPM
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* Thermal linear expansion of an engine:

Ah=h (2 -tl)a C

t2= hot engine temp. approx. lub. oil temp. 500C

t1= cold engine temp. approx. lub. oil temp. 200C
oa=11.5x10-6 [K-1]

C = corr. factor 2-stroke engines (experience 0.3 - 0.5)
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Vertical displacement of main shaft bearings relative to stern tube and ¢— Draft-4m
forward main engine bearings, 140000 t.dw. tanker —8— Draft-9m

= = Draft-11m
4 ¥— Draft-16m
== Draft-17m

—e— Hot.Eng.

Vertical offset (mm)
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HAM Diesel & Turba TOR Fige 12
GTORST 3.5, LAIINE ORSIONAL VIBRATION CALCULATION 30 Feb 3016
Hitachi 16: 48 06
BSBOME-C MCR 12050 kW B 105 r/min
DE SBOME-C MARKA_S | F3E THROM245370
15. 435w
FW 18750 kgm™2
Te 10000 kom™2
EMGINE LOBD k¥ rimln COMBLISTION CONDETION :
Propeller 12050 105 Kormal
Gas harmomic components 24B88E
Before mass ID 43 Flange
Order B 12
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Fig.1-2 Torsional stress in the Intermediate shaft
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Criteria
Permissible vibratory amplitude at fore end of cranshaft (ID38 in calculation model) is follow.
Need to be overhauled: 1.125 mm

Alarm: 1.500 mm
Slow down: 1.875 mm
(zero to peak)
Opinion

When axial vibration damper is active and normal, all resonances are small enough

owing to the damper.

The engine speed 33 min-1 is upper limit in case damper inactive because vibratory amplitude
exceeds the level of "need to be overhauled" of axial vibration damper.

Periodical check of amplitude is recommended using axial vibration monitor.

If the amplitude exceeds the line 'Damper to be overhauled,' overhaul of the damper
should be taken soon.
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HMO.1113~1122 DWG NO. . K4200400

## SHAFTING STRENGTH CALCULATION OF MAIN SHAFT BY ABS RULE (2018) ##

H: POWER AT RATED SPEED (KW) (MCR) = 20500 KW = " 27872
R : RATED SPEED (RPM) = 91 RPM
1) DIA. OF INTERMEDIATE SHAFT (D, ) : REQUIRED (mm)
- = e, 7
D. = 100K :/—| —= = 5496
’ Rl U+e, |
L
K=t , €560 , cg=160 U= 600 Nimm?
2) DIA. OF PROPELLER SHAFT (Dg):
D, = = 6705
L
=1.22, ©.560 , c,=160 U= 600 Nimm?
INBOARD END (D) :
= 5496
3) DIA. OF COUPLING BOLT (d,): 5:
T o :
4, =nss |2 0*e) =" 7N
: NEU,
a) CRANK SHAFT & INTERMEDIATE SHAFT: - 719
N= 10 B= 1110  mm
U, = 930 Nimme
b) INTERMEDIATE SHAFT & PROPELLER SHAFT: -2 1
N= 10 B= 830 mm
U, = 930 Nimme
4) THICKNESS OF FLANGE (Ti) : [T,z dy and & 0.20,)
a) INTERMEDIATE SHAFT :
dpy= 719 mm 0.20, = 109.9 mm FWD PART =  109.9
dy= 802 mm 0.20, = 109.9 mm AFT PART = 109.9
b) PROPELLER SHAFT :
dy= 802 mm 0.20, = 109.9 mm FWD PART =  109.9
5) FILLET RADIUS AT BASE OF FLANGE (Rf): R,=0.08D, D,: ACTUAL THROAT DIA.
a) INTERMEDIATE SHAFT : - 464
b) PROPELLER SHAFT : - 464

©) EFFECT. LENGTH OF STERN TUBE BEARING :

PS

DESIGM {mm)

530

580

95

120
120

120



SHAFTING ARRANGEMENT
M/E: MAN B&W 7370ME-CL0.S
MCEr 20,200 kW = 910 RFM
AHEAD DIRECTION OF PROPELLER: CLOCKWISE (LOOK FROM AFT)
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10-e35 H7Y HOLEE TO EE
FREAMED WITH MATING FLANGE
HOLEE NOo 2-1 ~ 2-10

iy

(13) INTERMEDIATE SHAFT W .\%,

~  COUPLING

10-¢57 HOLES PREDRILLED
FOR #100 HY REAMER BOLTS

WITH MATING FLAMGE HOLEZ
NO. 1-1 ~ 1-10
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NOTES:

1. MATERIAL TO BE TESTED AND INSPECTED IM ACCORDANCE WITH CLASS RULE.

2, COUPLING EOLT HOLES TO BE MARKED WITH SERIAL NOS IN AN DORDER OF CCW VIEWING FROM &FT. SIDE

STAMP ~TOP* 3, TOLERAMCE SHALL BE IM ACCORDANCE WITH JIS B0405 UNMLESS OTHERWISE SPECIFIED.
WITH CARVE LIME 4, SURFACE ROUGHMESS SHALL BE IM ACCORDAMCE WITH IS0 1202 UNLESS OTHERWISE SPECIFIED.
ON THE TOF POSITION S. EXPOSED SURFACE OF SHAFT TO BE COATED WITH SEMI-TRANSPARENT AMTI-CORROSIVE PAINT.

€. THE SURFACE FINISH FOR FILLET RADII SHALL MOT EE MORE THAM L6 um €63 ulh) RMS,

7. WHERE REPAIR BY WELDING OR WHERE CLADDING BY WELDING IS CONTEMPLATED, STEEL USED FOR PROPULSION
c2 w7 SHAFTS IS TO HAVE CAREON CONTENT IN ACCORDANCE WITH CLASS RULE, UNLESS SPECIALLY APPROVAL BY
ey V/ CLASS.

oz
————— PHYSICAL PROPERTIES ¢AS CLASS RULE'S MATERIAL)
207 ca LOKWGI TUDIMAL | TANGENTIAL CHEMICAL COMPOSITIOM OO
= __%/_ - TEMSILE STREMGTH ¢UTSD MIMN., 600 H/MM € RESITUAL ELEMENTS
| = YIELD STRENGTH MIM. 300 M/MM 2 C 3l M P s NI Cr | Mo | Cu
L d . ELONGATION L5250 TRTY | MR, 13 MAX, | MAX. U.|3 MaX | Max. | Max. [Max. | max | max
b ; Yy 065 | 045 | 15 [o0o3s [oo3s| 04 |0z 0as | o3
< —=-J|—--—E TOTAL 0.85% MAX.
(= . v
DETAIL E DETAIL & HMO.1113~112 2 PAGE
K4200400-R1 | 647
3 |INTER. SHAFT FORGED STEEL <UTS &00) 28,031
TRITCDRMCOCTITATET TLWIACT
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PROPELLER SHAFT W W % —~_COUPLING
e
M4SxFS-£5 DEEF B
O o _‘-{’
10-¢95 HY HOLES TO BE U= b
EEAMED WITH MATING FLANGE ADARLY
HOLES HO: 2-1 ~ 2-10 /ﬂ =
e = ‘Fb
" _Q.--E/ o
Ty - e] "
R &0z = (Do) -3 &
Tr3eSxPL2 L 2 o
LEFT HAND THREAD o o $
[ [ooz]E] o e N6 = e
ME — _
ol N A / NG
|- ."\ y Iz 1:-;
2t — 2] TAPER 1/20 4 8 & <
g a2 ] Q (=] =
i L1 ¥ _ [B] P _1a =
M48xPS5-&5 DEEP NT : S |
s |00 200
370 1600 45 262l 1540 745 120
+1
940 1) Al
STAMF *NOL CYL. TDC*
WITH CARVE LINE NOTES:
1. MATERIAL TO EE TESTED AMD IMNSPECTED IM ACCORDAMCE WITH CLASS RULE.
STAMP “TOP 2 COUPLING BOLT HOLEZ TO BE MARKED WITH ZERIAL WOE IN AN ORDER OF CCW VIEWING FROM AFT. TIDE.
WITH CARWE LINE 3. TOLERAMCE SHALL BE IN ACCORDAMCE WITH JIS E0405 UNMLEZE OTHERWIRE EPECIFIED.
ON THE TOP POSITION 4, SURFACE ROUGHMESS SHALL BE IN ACCORDAMCE WITH IS0 1202 UNLESS OTHERWISE SPECIFIED.
o EXPOSED ZURFACE OF ZHAFT TO BE COATED WITH SEMI-TRAMSPARENT ANTI-CORROZIVE PAINT.
& THE SURFACE FIMISH FOR FILLET RADII SHALL WOT BE MORE THAM 16 um (63 wulh) RMI,
7. WHERE REFAIR BY WELDING OR WHERE CLADDING EY WELDING IS CONTEMPLATED, STEEL USED FOR PROPULSIOM
E“a\ Q—Z/ EHAFTE IS TO HAVE CARBOM COMTENT IMN ACCORDAMCE WITH CLASE RULE, UMLESE EPECIALLY APPROVAL EBY
— CLASS,
|
_____ PHYSICAL PROPERTIES (AS CLASS RULE'S MATERIAL)
a0 Ca %}/ LOMGITUDINSL | TAMGEMT IaL CHEMICAL COMPOELTION <3
1 TENSILE STREMGTH (UTS) MIN. 600 N/MM E REZIIUAL ELEMENTS
) | = TIELD STRENGTH MIN. 300 N/MM E C sl M P = M Cr Mo Cu
ol (FLp [ ELONGATION 0-565/R MIN 18 % [ MIN 13 % MAX. [MAX. | 03 | MAK | MAX. |MAX. [MAX. | NAX | HAX
i | 5 065 | oas | 15 |ooss 0035 |04 |02 s | oz
| - -
A TOTAL 0.53% MAX
L= Pl
DETAIL & ENEI.HIBHL].E% FAG
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www)

DESCRIFTION

MsE ESHAFT ~ INTER.
COUFPLING BOLTE: HUT

EHAFT

HOTES:

1. PHYZICAL PROPERTY AMD CHEMWICAL COMPOZITION TO BE MET RULE': REQUIRED AND CERTIFICATE
FOR MATERIAL (BOLTE) OF CLASE TO BE ZUBMITTED BY MAKER.
THE WORKING EOLTE TO BE MARKED WITH THE ZERIAL MOZ AE MATING FLAMGE HOLE.
FARET 15, DIAMETER FOE EOLTE TO BE DELIVERED BT #D+3 mm &MD FINIZHED BT VARD WITH
INTERFERENCE 0.007-~0.013mMm.
FART 1l THE REAMING FART (#D> TO BE INTERFERED WITH THE CORREZFONDING BOLT HOLE WITHIM
0.007~0012mm ANMD FIMAL MACHINIMG EY SHAFT MAKER.
REPAIR OR CLADDING BY WELDING IZ MOT PERMITTED UMLEZE SPECIALLY APPROVED BY CLASE,
FOR FARET 11, THE MIM ELONMGATIOM EHALL EE 16X ACCORDIMG TO ENGINE MAKER'S REQUIREMENT.

@10 SPLIT PIN HOLE

@WW)

AHGLE
NOT TO APPLICARLE TO

[
DROL HILE

|
o0

DETAIL

e

IEZCRIFTION

INTER.

EHAFT / PRO
COUPLING BOLT % WU

F. SHAFT
T

PHYZICAL PROPERTIES

CHEMICAL COMPOSITION X

TENEILE ESTREMGTH (UTE)

MIN. 220 N/MM

C

3zl

Mr

P

NI

YIELD STREMGTH

MIN. 725 M/MME

ELONGATION <L=5.65J8 >

MIN. 15 X

REDUCTION OF AREA

MIN. 50 %

SPLIT PIN SWREM 20

HUT SCN43S 10 4

REAMER POLTCINTER. SHAFT/FROP. SHAFT) ECH4325 o 20

SWRM i0 - L]
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#885

Q

#836

i

6780%" PROPELLER

9780-0.1 LINER

Q) ¥

)
f=
[Y]

2 3

S

WEAR DOWN GAUGE

AIR VENT 1 ril
Top. 6x28 Dri

#750

$905 038 CASING

9905’5 " STERN FRAME

9970
#1030

#970

DETAIL OF HOLES TO FEED OIL/AR i DETNL OF STOPPER FGR

i
|
i
|

& DRAIN BETWEEN #1-#2 & #2-43 WEARDOWN GAUGE
#1-22RU' 4 2-4 JARENEE LESELVLEP)- F1 ]

NOTE)

1. ITEM 10,11,16,29,30 AND 61 TO BE LOCKED USING WIRE.

2. AFTER INSTALLATION, ITEM 14/33 AND 15/34 AND 17 SHOULD BE TAKEN OFF
AND KEEP IN THE TOOL BOX.

3. REMOVE THE GUM-TAPES, WHICH ARE COVERING AIR-PURGED HOLES OF THE CASING COVER.

4, THE CENTRE OF CASING AND SEAL RING IS CONCENTRIC.

5. AT CONDUCTING LEAKAGE TEST, COMPLETELY REMOVE THE AIR IN THE SPACE BETWEEN
THE NOS.# 2-# 3 SEAL RINGS.

6. DO NOT FILL THE LUBRICATE OIL INTO THE AIR CHAMBER OF THE SPACE THE NOS.#0-#1 & # 1 —#2 SEAL RINGS.

7. CONFIRM THE INSTALLATION CONDITION WITH IN ALLOWANCE, ACCORDING TO THE MANUAL.

8, UNPAINTED ON SURFACE OF THE CASING. ]

9, TEMPORARY STERN TUBE SEAL ASSEMBLING CONDITION WITH AFT SEAL LINER USING
)TRANSDOR' STRAP, FACE TO FACE DIMENSION IS ABOUT "330"mm.

%

1. $810,11,16,29,30,61 374 ¥yTRYtBO L,
7 u-LBBMHE RE1A/ITBRHIG/TL 1T HERLTHERI-RENS >
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NOTE)

1. AFTER INSTALLATION,TEM 14/27 AND 13 SHOULD BE TAXEN OFF
AND KEEP IN THE TOOL BOX.

2. THE CENTRE OF CASING AND SEAL RING IS CONCENTRIC.

3. CONFIRM THE INSTALLATION CONDITION WITH IN ALLOWANCE, ACCORDING TO THE MANUAL.

4. PAINTED ON SURFACE OF THE CASING.
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Specially formulated molded
nitrile rubber lining.

Engineered geometry optimized for
superior performance.
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Pes 204

E Itam part numbar
basic systam
shpeing halvas pes 101
lermioning band pes 102
teraioning clamp pes 103
win brush hokder pes 104
twin trush halder bolt pes 105
contact brush pos 105
earthing cable pes 107
ramons indicator sysfeat
sngie brush holder pes 201
Insulaied bolt pes 202
\ Pus 102 messring brush pos 203

Pes 103 ramote indcator slandard pes 204
mounting plate
mounling plate pes 401

NG GVICD (rot dispdayed

dieaning devioe pes 301
JOWA Mascwt | JOWA - PES syslem
Jow.
o biowcnol bt CUTL General
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Shafting alignment
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L L L A N L1020, L1020, 1020, 1
0.0 MM DOWN 0.0 MM DOWN 4.20 MM DOWN (55°C HOT COND.) ‘ 8.00 MM DOWN (55°C HOT COND.)
4.38 MM DOWN {20°C COLD COND.) B.46 MM DOWN (20°C COLD COND.)
PROPELLER  SHAFT NC.1 INT. SHAFT F+e (kN}

|£Lh : JACK—UP POINT (FOR BEARING REACTION MEASURING)

500
400
300
CONDITIC -
oL
100
COLD CONDITION ——
=y AAMOITIOT tLN—m’]
A A WAL NN ‘ _ 1 I.,J I:I
JRY DOC G B[] a 100
S o HNQ.1061~1064
¢ K4300402
1018 _ 1
(o » SHAFT ALIGNMENT 29
.ii_ .l‘



SAG & GAP

SAG & GAP FOR COUPLING FLANGES (AFLOAT)

Jack Down

thﬂ_l Abt. 3.0 TON

]

AFT S/T BEARING NC.1
FWD S/T BEARING NO.Z

, npn

DATUM LINE

£ E
2 2
z : L
g =
S 3 ENGINE BRG.
TEMP. BEARING A fs = 1 B.60 MM DOWN
1U ;igl :11: 22: ol T 20° | 8.46 MM DOWN
A A7 || Pl LR 30° | 8.33 MM DOWN
1 30°| 2.30 MM DOWN| _ !
3 § Hji TEMP. BEARING
i d 10° | 6.80 MM DOWN
T B 20" | 6.70 MM DOWN
A - 30° | 6.60 MM DOWN
PROPELLER | . o SAG GAP : :
CONDITION W {C+D)/2 (mm)| B—A (mm) SAG GAP
PROPELLER |10 | G c
10c| 053 +0.1 0.11£0.1 CONDITION e [(C4D)/2 (mm)| B-A (mm)
85% (VOLUME) ogr . NP I ' 10C| 0.74 %0 0.11 40
MMERSED  |.20C| 048 £0.1 | 011%0. | 857 (VOLUMEY et — 2t 201 | 0.1120.1 | ©  : TEMP. BEARING (FOR SAG & GAP METHOD)
' 30C| 043 £0.1 | 0,110, IMERSED | 20C| 076 0.1 | 0.11+0.1
7oy oy ey, 1 30°C| 0.78 £0.1 0.1140.1
[10¢ | 0.51 £0.1 | 0.09 £0.1 | | I ——— — 1 — : JACK DOWN (FOR SAG & GAP METHOD)
DRY DOCK |20°C | 0.46 0.1 | 0.09 0.1 [ R e e
[350c| 041 01 | 009401 | DRY DOCK | 20°C | 0.76 #0.1 | 0.120.1
: : : 30C| 078 %01 | 0.12%0.1
DETAIL "B"

DETAIL "A"
EE: 1 MR sEEJack Downdy il 39,

NOTE: 1. 3 TONS JACK DOWN FORCE IS REQUIRED WHILE SAG & GAP METHOD CARRY OUT. 2. MBI S BESRR AT

- 3, BWATOAG & GAP RERBAFEN.
2. SAG & GAP CALCULATION, THAT ARE ACCORDING TO THE VOLUME OF PROPELLER AT 85% IMMERSED S
CONDITION IN SEA WATER OR AT DRY DOCK CONDITION 456G & GAP B ERRRETAE FAR HNO.1061~1064 PACGE

, A, R B XA B X W 6/8
3. MAIN EMGINE TO BE HOLD STRAIGHT WHILE SAG & GAP CARRIED OUT. BRI - T A A - K4300407 I
c.d 4, THE SAG & GAP METHOD IS PROVIDED FOR YARD MECHANIC TO SET SHAFTING ONLY. IT IS NO NEED TO
€ BE WITNESSED BY CLASS SURVEYOR & OWNER REPRESENTATIWVE, BUT THE DATA SHOULD BE RECORDED. SHAFT ALIGNMENT -5‘
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