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1. Introduction

This report contains the results of shaft alignment calculation for the following direct coupled
propulsion plant.

* Ship Yard : SAMIIN WEIHAI SHIPYARD

-« Hull No. +H1009/ 1010/ 1011/ 1012/ 1031/ 1032 - - .-
» Kind of Vessel :33,500 DWT BULK CARRIER
* Engine : 3850MC-C7, 7900 kW x 127 rpm

The alignment calculation for the shafting system has been carried out by using the DNV's
NAUTICUS SHAFT ALIGNMENT Program.

The shaft alignment procedure should be carried out and submitted according to the shipyards stardard
method reflecting this calculation results.

The verification of the results of shaft alignment calculation should be carried out according to the shipyards
standard methods.(Gap & Sag , Jacking , etc. )

The purpose of this shaft alignment calculation is to find a set of vertical offsets for the intermediate
shaft bearing and the engine bearings to ensure that the bearing loads are kept within limits for all bearings.

This report is carried out with reference to relevant drawings received from shipbuilding company.

2. Particulars of Plant (See APPENDIX A)

1) Main engine
Crankshaft model of the engine : 0794923-8
Static thrust shaft load : 0794923-8

2) Shafting & propeller
Propeller particulars
Propeller cap : 08-P-19-05
Propeller Hyd. nut : 08-8-19-01
Shafting pian : DAS0OM 104
Intermediate shaft bearing : LS1-C043-0447

3) Temporary support & modeling
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3. Definitions and Assumptions

3.1 Reference point
The aft end of the propeller shaft is taken as a reference point.

-3.2 Reference line : : SO
A horizontal straight line through the center of aft stern tube bearing is taken as reference line.

3.3 Bearing support point type & position
In static condition bearings are defined as single support points, located 1/3 of the shaft diameter from
the aft end for aft stern tube bearing and the mid point for all other bearings.

3.4 Bearing stiffness & clearance
Bearings are considered to be infinitely stiff and diametrical clearance is not used when
the static shaft alignment calculation is performed as the standard algorithm is assuming
a linear behaviour of the shaft beam.

3.5 Load reference direction
* Deflections & offsets are positive when above the reference line.
* External forces directed "downwards" are positive.
*» Reactions directed "upwards" are positive.
* Bending moments are positive if the turn is clockwise at the forward end.

3.6 Thermal expansion of engine
The thermal expansion of the engine structure - i.e. from the engine seating to the centre of
the main bearings - is 0.24mm, when the engine temperature is raised from cold (20°C) to normal
running temperature (55°C).

3.7 Jack load
The jack load is used for verification of the actual load of adjacent bearing.
The shafting is lifted by a jack in the vicinity of a bearing, When the bearing is relieved,
the load of the jack should be similar to the calculated jack load.
The jack load test must be carried out with the whole shaft line coupled.

3.8 Temporary supports
Temporary supports must be used in the open shaft condition whenever a shaft section has
only one bearing. _
The position of the temporary support is to be confirmed by shipbuilding company.
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4. Modeling and Input Data (See APPENDIX B)

4.1 Geometry of shafting

ELEMENT _
DISTANCE (m) LENGTH | DIAMETER (m) | IN-DIA. | MATERIAL

NO. | TYPE (m) LEFT RIGHT (m) TYPE
1 6.050 0.050 0.335 0.335 0.000 2
2 0.170 0.120 0.355 0.355 0.000 2
3 0290 0.120 0.355 | 0.355 0.000 2
4 0.310 0.020 0.340 0.340 0.000 2
5 0.870 0.560 0.404 0.432 0.000 2
6 1.430 0.560 0.432 0.460 0.000 2
7 L.700 0.270 0.460 0.460 0.000 3
8 1.850 0.150 0.460 0.460 0.000 3
9 | BRG 2.003 0.153 0.460 0.460 0.000 3
10 Z.800 0.797 0.460 0.460 0.000 3
Tl 2.975 0175 0.460 0.460 0.000 3
12 3.475 0.500 0.460 0.460 0.000 3
13 4.005 0.530 0.460 0.460 0.000 3
14 4.205 0.200 0.460 0.460 0.000 3
15 4.400 0.195 0.460 0.460 0.600 3
16 | BRG 4.575 0.175 0.460 0.460 0.000 3
17 4.750 0.175 0.460 0.460 0.000 3
18 5.105 0.355 0.460 0.460 0.000 3
19 5355 0.150 0.460 0.460 0.000 1
20 5.405 0.150 0.460 0.460 0.000

21 6.145 0.740 0.460 0.400 0.000

22 6.225 0.080 0.740 0.740 0.000 1
23 6.305 0.080 0.740 0.740 0.000 1
34 6.805 0.500 0.390 0.390 0.000 1
25 7.305 0.500 0.390 0.390 0.000

26 7.805 0.500 0.390 0.390 0.000

27 8.303 0.500 0.390 0.390 0.060

28 8.803 0.500 0.390 0.390 0.000 1
29 0.200 0.395 0.390 0.390 0.000 1
30 9.330 0.130 0.395 0.395 0.000 1
31 | BRG 9.500 0.170 0.395 0.395 0.000 1
32 9.670 0.170 0.395 0.395 0.000 1
33 9.900 0.230 0.395 0.395 0.000 1
34 10.100 0.200 0.350 0.390 0.000 i
35 10.400 0.300 0.390 0.390 0.000 1
36 10.900 0.500 0.390 0.350 0.000 1
37 11.400 0.500 0390 0.3950 0.000

38 1.900 0.500 0.390 0.390 0.000

39 2.400 0.500 0.390 0.390 0.000

40 2.900 0.500 0.390 0.390 0.000

41 3.143 0.245 0,390 0.390 0.000

12 13.225 0.080 0.900 0.900 0.000 1
a3 13.290 0.065 0.900 0.900 0.085 1
44 13.332 0.042 1.060 1.060 0.035 1
45 | BRG 13.619 0287 0.600 0.600 0.085 1
46 13.373 0.254 0.600 0.600 0.085 1
47 13.979 0.106 1.100 1,100 0.085 i
43 4011 0.032 1.100 1.100 0.085 1
49 4.085 0.074 1.100 1.100 0.085 1
50 | BRG 4374 0.2%9 0.600 0.600 0.085 1
51 4.601 0.227 0.324 0.324 0.000 4
52 4.799 0.198 0.324 0.324 0,000 4
53 4.997 0.193 0.324 0.324 0.000 4
54 { BRG 15.224 0237 0.324 0.324 0.000 4
55 15.451 0227 0.324 0.324 0.000 4
56 15.649 0.198 0.324 0.324 0.000 4
57 15.847 0.198 0.324 0.324 0.000 4
58 | BRG 16.074 0.227 0.324 0.324 0.000 4
59 16,301 0.227 0.324 0.324 0.000 4
60 16.499 0.198 0,324 0.324 0.000 4
61 16.697 0.198 0.324 0.324 0.000 4
62 | BRG 16.924 0.227 0.324 0.324 0.000 4
63 17.151 0.227 0.324 0.324 0.000 4
64 17.349 0.198 0.324 0.324 0.000 4
65 17547 0.198 0.324 0.324 0.000 4
66_| BRG 17.774 0277 0.324 0.324 0.000 4
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4.2 Modeling of shafting

4.3 Material data
MATERIAL E-MOD DENSITY
TYPE CONDITION (N/m2) (ke/m3)
1 In Air 2.10E+11 7,850
2 In Sea water 2.10E+11 6,850
3 InL.O. 2.10E+11 7,000
4 Weightless 2.10E+11 0
4.4 External load
ELEMENT || DIST. TQ RIGHT POINT Description
NO. END OF ELEM (m) LOAD (IN)
2 0.170 5,935.00 | Propeller nut+cap
5 0.870 137,634.00 Propeller
43 13.290 82,875.00 | Turning wheel
47 13.979 -79,100.00 | Chain wheel
52 14,799 91,400.00 Crank throw
56 15.649 91,400.00 Crank throw
60 16.499 91,400.00 Crank throw
64 17.349 91,400.00 Crank throw
4.5 Weight of propeller

*50% Immersion (Haft immersed)

Weight of propeller in air

Lift on propeller haft immered

*75% Immersion

*100% Immersion (Fully immersed)

: 14,030 kg - 946 kg = 13,084 kg
1 14,030 kg
: 1/2x 14,030 kg / 7.600g/cm3 x 1.025g/cm3 = 946 kg
: 14,030 kg - 1,419 kg =12,611 kg

: 14,030 kg - 1,892 kg = 12,138 kg
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5. Calculation Results (See APPENDIX C)
5.1 Reaction Influence Numbers (RIN)
Reaction Influence Numbers is reaction force due to an unit offset 1.0mm.
The bearing reaction influence numbers can be used to control the behaviour of adjacent bearings when

~ one bearing is moved up/down 1.0mim.

AR ST | Fwd ST Inter. Main Main Main Main Main Main
Bearing Bearing Bearing | Bearing #8 | Bearing #7 | Bearing #6 | Bearing #5 | Bearing #4 | Bearing #3
(N/mm) (N/mm) (N/mm}) {IN/mm) (N/mm) {N/mm) (N/mm) (N/mm) {N/mm)

Aft. S/T BRG 26758; -44647 25514}  -23858 16422 =230 51 -10 1
Fwd. S/T BRG -44647 78368| -53983 63399|  -43639 613 -136 28 -4
Inter. BRG 25514  -53983 71393| -179780} 138447 -1945 432 -91 13

Main BRG #7 -23858 63399 -179780| 1419282 -2029132] 917125 -203863 43273 -6448
Main BRG #6 16422  -43639| 138447| -2029132| 3750502| -2517144| 835460; -177342 26425

Main BRG #5 =230 613 ~1945] 917125 -2517144| 2848505| -1795501| 644633 -96056
Main BRG #4 51 -136 432| -203863| 835460| -1795501| 2289027| -1539905| 414434
Main BRG #3 -10 28 91 43273 -177342| 644633| -1539905| 1644393| -614979
Main BRG #2 1 -4 13 -6448 26425  -96036] 414434 -614979| 276612

5.2 Bearing loads and offsets

5.2.1 Cold condition

SEARING oist. | oppspr | 0% IMMERSION [ 75% IMMERSION | 50% IMMERSION

POSITION (m) (mm) ‘;g‘;gggj)’ pﬁm *]}ggg;‘gg QR%% ‘;g’;gg(‘fq’)‘ PRESSURE

(N/mm2) (N/mm?2) (N/mm2)
1. AFT S/T BRG 2003 0.00 184040 0.421 191050 0.437 198060] 0.453
2. FWD S/TBRG 4575| 0.00 38253 0.238 35662| 0222 33071 0.205
3. INTER. BRG 9500 | -2.95 40952} 0.305 41265| 0307 41578| 0310
4. MJE BRG #7 13.619| 4.60 4018] 0.012 3726| 0.011 3433] 0.011
5. M/E BRG #6 14374 | -4.60 84629 0.273 84830| 0.274 85032 0275
6. M/E BRG #5 15224 | -4.60 93342 0.635 93339 0.635 93336 0.635
7. M/E BRG #4 16.074 | -4.60 87351 0.594 87351| 0.594 87352/ 0.504
8. M/E BRG #3 16924 | -4.60 108535 0.738 108535| 0.738 108535] 0.738
9. M/E BRG #2 17774 | 4.60 31722 0.429 31722 0.429 31722 0.429

5.2.2 Hot condition

100% IMMERSION | 75% IMMERSION | 50% IMMERSION

BEARING DIST. | OFFSET ORMAL NORMAL STORNAL

POSITION (m) (mm) I;gﬁgggg pﬁi‘sm? lgg;gg&r: Pﬁismugﬁ gﬁgﬁz pﬁgﬁ
1. AFT S/T BRG 2.003| 0.00 182210] 0.417 189220[ 0.433 196230] 0.449
2. FWD S/T BRG 4575 0.00 43116| 0.268 40525 0.252 37934| 0.236
3. INTER. BRG 9500 -295 30650 0.228 30963 0.231 31276| 0.233
4. M/E BRG #7 13.619 | -436 37676| 0.116 37383 0.115 37091| 0.114
5. M/E BRG #6 14374 -4.36 57934] 0.187 58135/ 0.188 58337 0.188
6. M/E BRG #5 15224 | -4.36 93717| 0.637 93714] 0.637 93711] 0.637
7. M/E BRG #4 16074 | -4.36 87267| 0.593 87268 0.593 87268 0.593
8 M/E BRG #3 16924 | -4.36 108553 0.738 1085521 0.738 108552 0.738
9. M/E BRG #2 17.774 | -4.36 31719| 0.429 31719) 0.429 31719 0.429
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5.2.3 Graphical results of bearing loads

The distributions of bearing loads in the different load cases together with relevant limits and
bearing offsets are shown.

- ,4,6.0 , — — . —
—a— (Cold condition
350 —+— Hot condition
\ = = = Min. Limit
300
Z \ /
= 250
=
5]
[+
S 200
& 132.}\
g 150
[~ 108,55
100 372 87,07t
50 \43.12 37.68 < \ .
, 548 72
e \.
30.65 0 L emmmmemmaaaadtLL
0 L -y | - -‘ ] 1 1 1

ARS/T FwdS/T Inter BRG M/B#7 M/B #6 M/B#5 M/B #4 M/B #3 M/B #2
BRG BRG

Bearing position
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5.3 Deflection curves

5.3.1 Cold condition (50% Immersion)
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5.3.3 Cold condition (100% Immersion)

2008-12- 1 13:54 DNV Software
SAMJIN Alignment
{Conments not specified} 82004-04
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5.3.4 Hot condition (100% Immersion)
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5.4 Bending moment curves

5.4.1 Cold condition (75% Immersion)

2008~-12- | 13:54
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5.5 Bending stress curves

5.5.1 Cold condition (75% Immersion)
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5.5.2 Hot condition (100% Immersion)
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5.6 Bending moment and shear force at engine flange

This result is relevant in case the engine manufacturer has certain acceptance criteria with respect

to allowable bending moment and shear force. The requirements for static thrust shaft load are
shown in drawing no. 0794923-8.

Engine flange = node point 42 : Abscissa 13.225m

Cold + 50% Immersion : Shaft bending moment : -70.412 [kNm] Shaft shear force : 0.924 [kN]
Cold + 75% Immersion : Shaft bending moment : ~70.300 [kNm] Shaft shear force : 1.018 [kN]
Cold + 100% Immersion : Shaft bending momen : -70.188 [KNm] Shaft shear force : 1.111 [kN]
Hot + 100% Immersion : Shaft bending moment : -53.342 [kNm] Shaft shear force ; 8.380 [kN]

Shear force contribution from turning wheel : 82.875 [kN]

The bending moment and shear force at engine flange have been plotted in the static shaft load diagram.

Cold + 50% Immersion = (-70.412 kNm ; 83.799 kN)
Cold + 75% Immersion = (-70.300 kNm ; 83.393 kN)
Cold + 100% Immersion = (-70.188 kNm ; 83.986 kN)
Hot + 100% Immersion = (-53.342 kNm ; 91.255 kN)

-169.2, 347.1 as0 |
300 |
250 |
z A
=] 200 |
- I
2
= 3
_Es 150 |
o

-169.2, 1559

Hot condition
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5.7 Gap & Sag
All flanges are uncoupled. The intermediate shaft is placed on two points of temporary support.
- Engine side : 745 mm from aft edge of the forward flange on the intermediate shaft with
- height of -3.75 mm from the reference line. - oo S e
- Prop. side : 1000 mm from fwd edge of the after flange on the intermediate shaft with

height of -1.90 mm from the reference line.

Apply the jack down force of four(4) tons at the position of forward flange on the propeller shaft.

DISTANCE [[100% IMMERSION| 75% IMMERSION || 50% IMMERSION|| 0% IMMERSION
(m) [Gap (mm) Sag (mm}iGap (mm), Sag (mm}|Gap (mm)| Sag (mm){|Gap (mm)|Sag (mm)
Propelier | ¢50s | 005 | 074 | -005 | 073 | -005 | 0712 | 004 | 071
Flange
Fwd. Inter.
13.225 0.20 0.67 0.20 0.67 0.20 0.67 0.20 0.67
Flange

A Gap is positive if the opening is on the lower side.
A Sag is positive if the aft part is above the forward part.
The tolerance gives & 0.1 mm

Cold condition (75% Immersion)

2008-12- 1 14:46 DNV Software
SAMJIN Alignment
{Comments not specified? ezo04-04

GAP AND SAG
QPEN CONDITION

D.67

] Lag 41 EH ] 35

-:.90 -3.7% -4.60 -4.50 =-4.61
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5.8 Jack up loads and correction factors
5.3.1 Cold condition (75% IMMERSION)
DISTANCE LOAD CORRECTION
(m) (N) FACTOR
Fwd S/T Brg 4,575 35662
Jack load verification 5255 32247 1.1059
Inter Brg 9.500 41265
Jack load verification 10.100 43864 0.9408
Jack load verification 13.332 2709 1.3756
M/E #7 13.619 3725
M/E#6 14374 84830
Jack load verification 14.601 74290 1.1419
Jack load verification 14,997 96191 0.9704
M/E #5 15.224 03338
5.8.2 Cold condition (100% IMMERSION)
DISTANCE LOAD CORRECTION
(m) (N) FACTOR
Fwd S/T Brg 4,575 38252
Jack load verification 5.255 34590 1.1059
Inter Brg 9.500 40952
Jack load verification 10.100 43531 0.9408
Jack load verification 13.332 2921 1.3756
M/E #7 13.619 4018
M/E #6 14.374 84629
Jack load verification 14.601 74114 1.1419
Jack load verification 14,997 96194 0.9704
M/E #5 15.224 93341

The tolerance for Inter. bearing load gives & 20% load change.
The limitation of M/E bearing load ;
- Aftmost bearing of engine : Min. O N, Max. 291000 N
- Other main bearings : Min. 14550 N, Max. 291000 N
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5.9 Slope boring evaluation for aft S/T bearing
For this installation, the diametrical bearing clearance is 0.7 mm and the bearing length is 950 mm.

Cold Condition (50% Immersion) 0.2853E-03 rad
Cold Condition (75% Immersion) 0.2789E-03 rad

~ Cold Condition (100% Immersion) ~~ 0.2726E-03 rad -
Hot Condition (100% Immersion) 0.2768E-03 rad

The calculated slope angles are well within 0.300E-03 rad.
The conclusion is that slope boring is not necessary.
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1.

MAIN ENGINE

MODEL

"MAX. CONTINUOUS -QUTPUT

REVOLUTION PER MINUTE

PROPELLER PARTICULARS

DIAMETER

PITCH AT 0.7R
PITCH RATIO AT 0.7R
MEAN PITCH

MEAN PITCH RATIO
NO. OF BLADE
EXPANDED AREA
EXPANDED AREA RATIO
BOSS RATIO

RAKE

SKEW

TURNING DIRECTION
MATERIAL

SECTION

PROPELLER WEIGHT
M.0.1 IN WATER

PAGE 4/30

STX-MAN B&¥ 5S50MC(MK7)

10,740 BHP"
127.0 RPM
D = 5.600 M
Poz = 4.0115 M
Po.7/D = 0.7163
Puean = 3.9194 M
Puean/D = 0.6999
z = 4 EA
Ae = 15,517 M®
Ae/Ae = 0.6300
DhunD = 0.170
RK = 0.0 DEG
SK = 24.5 DEG

R.H(LOOKING FROM STERN)
Ni-Al-Br (CU3)
NACA 66, 2=0,8

abt. 14030 kg
abt. 259,200 kg - cm - sec?
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PAGE

MAIN ENGINE PROPELLAR PARTICULARS 7
11
TYPE MAN B&W 5S50MC—-C7 TYPE FIXED PITCH PPRPELLER
MCR 7,900kW at 127RPM NO.OF BLADE 4
" NCR 6,715kW al 120.3RPM DIAMETER abt.5,600 MM
1
e 10—-9p65+ 12—¢64+85
REAMER BOLT HOLF REAMER ROLT HOLE
T 2 P.L.: 625 P.C.D 780
=
6225 _ 7000
1574 850—
1 ROPELLER SHAFT INTERMEDIATE SHAFT
/ 3000 1525 3275 3725
! ]
k| -
7] M 3 \
i “1
-
| M m an, 107 . \/\
150 950 1600 350, 150 80 ,/, 80 = = AV
, = o T i
f z B
< [
: : L
3 @ @ m _mk @ > t
1 = o
L o o -
g / I z 395 S A
e b R4 ! L o = _ SL_ ] m_ m_
- b 25600 - - _ | 2 - sm_mwﬁwol| i _ - A 8390 _ _ 8900 8750 | SHAFT C.L _ _
) _ ﬁ ] ! _a _m . m m
ol | ¢ . AETA R — = 40 5 | z, z
200 H 1088
ﬁ ™ SHAFT FLANGE 5741 —tmw Mmzm_zozooT _m
i REGESS HOLE TANK TOP(1,915/A/8) : [BO(TOP PLATE)
RUODER === p ] oo ' 100
g N i 3 T : 9 _
_,..Iv _ / - - ) \ - \ // 4.‘__.\\\._
! h BILGE HOLDING TK - - 4 MLE LoStmp T, - -
SR T et L
/ -~
\ ‘_VQ ﬁ ~ / N J—— e
/
BASE LINE I A DU B B e | | - _ | BL.
_ 6 g 12 16 20 23 25
j_u FRAME SPACE=600 mm _ FRAME SPACE=800 mm
HULL NO. [1009-1012
1031-1032 SHAFTING PLAIN
DWG. NO. [DAS00M104
SCALE 1/50




)

° PROPELLER SHAFT

PAGE

_z...mmzm_u;._.m
SHAFT SIDE

VIEW "D-D"

"TOP” MARK TO BE MARKED
ON THE TOP OF THIS FLANGE

VIEW'B”
LEFT HAND THREADED SMOOTHLY ROUND 7
_|.lv,__n.. o T & vy "B
A nen
M48xP5 N E =7 .
T/ e z = M48xPS5
OR7 — |u_7 \y ey A 5/ 5% Mag
uy
3 _ b _ IAPER=1/20 i _ am@_bul.mal __ | _e4c0ip 6482, _#400 o ST'ED
Y b3 g S
~ [ I
h Y )
& q T \) -
o ~ AFT S/T BUSR FWD =
2 S/T BUSH o s
501 260 1120 1545 1030 200 1200 740 30 BOTTOM
10~065:13
6225 REAMIR BOLY HOLES
PROPELLER SHAFT LENGTH
BT
DETAIL. "A" VIEW "F” VIEW "B” VIEW "C”
50 SCALE : NONE SCALE : 1/2 SCALE : 1/2 TSCALE : 172 DETAIL "E”
33 . o 55555 SCALE - 1/10
P 2 A./nv 04 B0 MO CHANF]
) 7 = - 5/ 10-ee518
o Ne 7 g S REAMER BOLT HOLES
= N o i &
7 v/« V/m = K€ - FWD
-3 w
~J o 7,
I.rr.ln r
$24 43 / | | .\@ A m 0]
~ 32 -
HOLE FOR = S0
[OCRING PLATE /
o / 2
=] f— n El
: o 83
& Q b
I 25 .
N&
2.
(NQTE)

1. CERTIFICATE FOR MATERIAL IS TO BE SUBMITTED BY SHAFT MANUFACTURER.

2. TOP MARKING SHALL BE ENGRAYED BY, 0.2 mm DEPTH ON THE END OF TAPER
PART AND FLANGE (SEE VIEW "B", "C")

3. THE COUPLING BOLT HOLES OF PROPELLER SHAFT AND iNTERMEDIATE SHAFT
SHALL BE MACHINED TOGETHER.

4. POSIMONS OF EACH COUPLING BOLT HOLE ARE TO BE MARKED WITH SERFAL
NUMBER ON THE SURFACE OF FLANGE IN ORDER CLOCKWISE FROM AFT VIEW,

5. ALL TESTS AND INSPECTIONS ARE TO BE CARRIED QU7 IN ACCORDANCE WITH
RELEVANT RULE REQUIREMENT OF CLASSIFICATION SOCIETY.

6. SURFACE ROUGHNESS; ~ @Q: EXCEPT AS SHOWN.

HULL NO. {1009-1012
1031-1032

DWG. NO. [DA500M104
SCALE 1/30

SHAFTING PLAN
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FPAGE

PROPELLER

SRATT SDE INTERMEDIATE SHAFT (Erone soe )

PP — , "NO.1 CYL." & "TOP"
ﬁmxﬁ._d.._‘ W_m MARKED ﬂ.vm_m_‘ I._.mO ._.m%u ZO)WX.__.MO
HIS
ON THE TOP OF THIS

" 1 FLANGE
VIEW "A—A FLANGE
\ A" INTER.BEARING
k+d % =Y
N9 NB, NG,
~ WY~ (v \v -
; ) R T 5
A9 T1- - £390z00  _ - 239548, | - _U4 e3d0ton _ oo 53
: 0 g 8 ¢
al ' ™ i
S

. O..V AM

+ ~J

_ 80 2895 700 3245 wﬂv 80
[

~ [ 1] 7000 E”
A INTERMEDIATE SHAFT LENGTH

DETAIL "F" DETAIL "G"

SRS SCALE : 1710 VIEW "E—£"
VIEW "B” DETAIL "C” VIEW "D"
5 SAE: 172 SCAE 171 SCALE  1/2 _\II ToP
NO CHAMFER 10-s5530 ,
w REAMER BOLT HOLES SPROPEOS 2 LPESBSRE0
lll./ -
2 Le
g L20RT
FWD

22 241 2100

290048,

REAMER BOLT HOLES
(PRE. DRILL:12-2637)

(NOTE)

1. CERTIFICATE FOR MATERIAL IS TO BE SUBMITTED BY SHAFT MANUFACTURER.
2. TOP MARKING SHALL BE ENGRAVED mnwn.o.w mrr DEPTH ON THE END OF TAPER

PART AND FLANGE (SEE VIEW "B”, )

3. COUPLING BOLT HOLES OF INTERMEDIATE SHAFT AND THRUST SHAFT SHALL BE
MACHINED TOGETHER.

4. POSITIONS OF EACH CQUPLING BOLT HOLE ARE TO BE MARKED WITH SERIAL
NUMBER ON THE SURFACE COF FLANGE IN ORDER CLOCKWISE FROM AFT VIEW.

5. ALL TESTS AND INSPECTIONS ARE TO BE CARRIED OUT IN ACCORDANCE WITH
RELEVANT RULE REGUIREMENT OF CLASSIFICATION SOCIETY. HULL NO. .A_wwwlﬁwww
6. SURFACE ROUGHNESS; " 125/ EXCEPT AS SHOWN. -
DWG. NO. [DAS00M104 mmbmﬂﬂﬂzm ”THL.?Z
SCALE 1/30




SCREW 9g |1 “ EF - BILL _OF MATL
74 4-M24x2 %5 ITEM W m MAT'L DESCRIPTION
FOR JACK BOLT 1 11 LOWER HOUSING
vy % D %) LTAREEMY 5. SbeTICKERy %Y CRE S
(B%992 9 -#v F 1102683/ M5 0. 1mm\ T Je 2% 5. : ﬁ%
¥ &, WAy sy, BEREAEAREROR. 23, 3 111 | spHericaL
K S NOTE) MATING SURFACES IN UPPER AND LOWER HOUSING. A [1] | searvyee %
= TO BE COATED WITH LIQUID PACKING (ITEM NO.99 THREEBOND 1102 5 i oL g
3 OR EQUIVALENT / THICKNESS : BELOW 0.1mm) WHEN ASSEMBLED. c T2 T o E—
] PLEASE CARE NO FLOOD OF THE LIQUID PACKING. B%_.ﬂ
A 7 |2sirs aL ,m
1  HEAT DISSIPATION : ABOUT 2,0kW (UNIT LOAD : 0.5MPa) S 1 -
o  HIGH TEMPERATURE ALARM SETTING POINT : 65C m w A
_ _ Tk M_M_l__.:o;mw UPPER v_mﬂm
Slg ] LOWER BEARING LOWER HOUSING 11131 1 5K~404 |
= _ / \ screw 2
il PF1/2 2 14]1 |
y Sl G— AT 15[1] | oaL TPE
V] 160 Sy 1616
\ 9 ! -
! o N 25 172
Y, mmm—mﬂ_z_.__.u 1 ._ 2 1814] [N 116
= NUTS ~[OWG WD,
AFT T0 BE SUPPLIED 19 4strs {iS1 0631116
y % BY SHIPYARD. DETAL_OF THERMO SENSOR HOLE (P-SDE) [74 (4] | we4xz
! HRREATTCHE (LHM) DWG_ND. STAINLESS STEEL RESISTANCE BULE
Y _ | KNOCK PIN T0 BE FITTED 35|1] |isspiee - -
DRILL @ 2-16 Efi/ys¢y IN THE SHIPEODY. 361 [ WD ST 1 SEING FLATE
4-45%Y BY SHIPYARD
FOR SETTING BOLT A< B | awigre SHAFT DIA. ;
(M4 LD 606 LAD WRE: . ¥ £ # 395 mm 200
M) 40 LO GHATTY  ABT,
o Bl == P =
80
L (@ 13 LOWER HOUSING HYDRO TEST
@ 12 ‘P! \\\@ THRER, 1y HEAEY 0:3 MPa
0} P COOLING WATER CAPACITY
— N |f NRARTy ry MERIASR f12 L
L. Ll | o WAX. ALLOWABLE UNIT LOAD
[l B l |3 [o] EANZZFSEE 0.8 WP
w. Dl dlla2 15 1} of 1 A A COOLING WATER FLOW
= il M u_ U= ___ ; h K& 15 ~ 80 L /nin, /1BRG,
@ 4 <1 ﬂqo Lol [ P X (2) JoaLwss s
N H 1 : . g
i |7-_ | y ol ¥ INTERIOR EXTERIOR  Gil
w| N : \ g} D BT ZINC PRMER MUNSELL e
] <® _ - PANT . EYTEROR “9%73= (75p07/7 )
el _ _ \Emmzommzm%@ RHEB: K T :
m.ﬁ o ™t T . o mm
W 4
_ |/ o  cooune WATER  -F 7 COOLING WATER
2 DOORVAY [ "~ DOORWAY "CUSTOMER NO.
AEAE ADY WL LV x\ APAS AD SAMJIN SHIPBUILDING INDUSTRIES €O., LTD. K1009/10/11/12/31/32
( 5K—40A ) : ey i ( 5K—40A ) Wartsi = td
_ = 550 LNt e drtsild Japan, Lid.
I S Q m_rn_ — M_Hw_ ! | werrszA e_....-..lrr._am '
| Vb v =T Ll i . : 5 INTERM, SHAFT BEARING - { SELF SYSTEM
N = il e — |SPHERICAL} |#430 SL YR8 S H IR (B
205 .:oz SEAT TYPE | fwr'c_ =" [0y vaucuchi |B14.zm0]
SEC SECTION , e SHFT A ¢391 ~ $420
o. = '—l a%
] __ Bl A-A _6m BB [REQI6wms|buml e G- | §1 (0430447




MODELING FOR SHAFT ALIGNMENT

( Yard : SAMJIN - H1009/ 10/ 11/ 12/ 31/32)

6225 7000 4549
i D E
T I |
IEIEERERE g U g 0 g Bleet-gnE =t | |3
" "
P P -
y b s
P P
1] o
R R
T hd
580 7560 270 950 500 {550 350 | 355 T40 500 _|]_5C0 I 500 500 500 | 395 340 300] S00 500 500 500 I 500
50120 150 175 . 200 150 8o 130 230 245 287 254 289227 227227
120, 195 150 80 . 200 &8, 1%52 108, 0
. 42 74
A.PROPELLER NUT+CAP: 605kg . C.JACK DOWN FORCE : 3,000 kg
B. PROPELLER WEIGHT - D. TURNING WHEEL : 8,448 kg
-INAIR: 14,030 kg " E.CHAIN WHEEL : -79,100 N
- 100% IMMERSION : 12,138 kg F. CRANKTHROW : 91,400 N

- 75% IMMERSION : 12,611 kg
- 50% IMMERSION : 13,084 kg
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2008-12- 1 15:42 DNV Software

SAMJIN Al igrment
<Comments not specified> @2004-04
iNPUTl
-
DISTANCE
1 [m]
0.050 Shaft
LENGTH: 0.050 m
QUTER DIAMETER: 0.335m
INNER DIAMETER: 0.000 m
Buoyancy in water
DENSITY: 6850 ka/m3
T U
0.170 Shaft
LENGTH: 0.120 m
OUTER DIAMETER: 0.355 m
INNER DIAMETER: 0.000 m
Progran default
DENSITY: 6850 kg/m3
N T TSN SN S————
0.170 Propel ler nuttcap
MASS: 605 kg
POLAR MOMENT OF INERTIA: 0 kg*m2
DIAMETRAL MOMENT OF INERTIA: 0 kg*m2
T A ke A Ak R Rk kb AR Ak R R
0.290 Shaft

LENGTH: C.120 m
OUTER DIAMETER: 0.355 m
INNER DIAMETER: 0.000 m

Buoyancy in water




0.310

0.870

0.870

1.430

DENSITY: 6850 ko/m3
HEFR R RERETRAR AR AR AR ko ok Rk R ke e
Shaft

LENGTH: 0.020 m

OUTER DIAMETER: 0.340 m

INNER DIAWETER: 0.000 m
Buoyancy in water

DENSITY: 6850 ka/m3
AR A AR AR Rk Rk ke ok A b ok ok ek e
Shaft

LENGTH: 0.560 m
AFT OUTER DIAMETER: 0.404 m

INNER DIAMETER: 0.000 m

FWD OUTER DIAMETER: 0.432 m
Program default

DENSITY: 6850 kg/m3

Wokok kA A AT Ak AR R AR KRR KRN RRARRE AT RIRAFRRN AR AR R dhAkdk

Propeller mass

MASS IN AlR: 14030 kg
POLAR MOMENT OF INERTIA: 0 kg*m2
DIAMETRAL MOMENT OF INERTIA: 0 kg»m2

Operating condition 1 {COLD 50%)
PROPELLER WEIGHT: 13084 kg

Operating condition 2 (COLD 75%)
PAOPELLER WEIGHT: 12611 kg

Operating condition 3 (COLD 100%}
PROPELLER WEIGHT: 12138 kg

Operating condition 4 (HOT 100%)

PROPELLER WEIGHT: 12138 ko
OPEN CONDITION
PROPELLER WEIGHT: 14030 kg

T T T L L T T—
Shaft
LENGTH: 0.560 m
AFT OUTER DIAMETER:
INNER OIAMETER: 0.000 m

0.432 m




| 1.700

2.003

2.003

2.800

FWD QUTER DIAMETER: 0.460 m
Buoyancy in water

DENSITY: 6850 kg/m3
A S NN
Shaft
o LENGTH: 6;270'h

OUTER DIAMETER: 0.460 m

INNER DIAMETER: 0.000 m
Buoyancy in ofl

DENSITY: 7000 kg/m3
kAR AR R KRR IR AR e e e
Shaft

LENGTH: 0.150 m

OUTER DIAMETER: 0.460 m

INNER OIAMETER: 0.000 m
Buoyaney 1n 0il

DENSITY: 7000 kg/m3
B Sy SN
Bearing element

LENGTH: 0.153 m

OUTER DIAMETER: (.460 m

INNER DIAMETER: 0.000 m
Buoyancy in oil

DENSITY: 7000 kg/m3
SR
Aft /T Bryg

EXTENSION: 0.950 m

DIAMETRICAL CLEARANGE: ¢.000 mm

REFERENCE
KR AR AR AR IR AR RNk ke ok ko ek ok e e
Bearing element

LENGTH: 0.797 m

OUTER DIAMETER: 0.460 m

INNER DIAMETER: 0.000 m
Buoyancy in oil

DENSITY: 7000 ko/m3




2.975

3.475

4.005

4.205

4.400

A RRERA AR kb ko bk o okt
Shaft

LENGTH: 0.175m

QUTER DIAMETER: 0.460 m

INNER OIAMETER: 0.000 m
éuoyancy in ail o

DENSITY: 7000 kg/m3
FRRIIR IR AR E KSR RRIA R d kA e etk A ek e
Shaft

LENGTH: 0.500 m

QUTER DIAMETER: 0.460 m

INNER DIAMETER: 0.000 m
Buoyancy in oil

DENSITY: 7000 kg/m3
A AR AR KRR e Ao AR Rk Ak ok ke e ok ok
Shaft

LENGTH: 0.530 m

OUTER DIAMETER: 0.4560 m

INNER DIAMETER: 0.000 m
Buoyancy 1n oil

DENSITY: 7000 kg/m3
ek Rk e e A A AR AR ko ok ek oAk ko ok ek
Shaft

LENGTH: 0.200 m

QUTER DIAMETER: 0.480 m

INNER DIAMETER: 0,000 m
Buoyancy 1n oil

DENSITY: 7000 kg/m3
T AR AR AR KRR KA SRR A ARk ek o bk e
Shaft

LENGTH: 0.195 m

OUTER DIAMETER: 0.460 m

INNER DIAMETER: 0.000 m
Buoyancy in ofl

DENSITY: 7000 ka/m3

FARERIKAIAXEEXERTEA XN AN TR IR R R R AR AR R A A TR h kA ddokddkk kiek



4.575

4.575

4,750

5.105

5.265

5.405

Bear ing element

LENGTH: 0.175 m

OUTER DIAMETER: 0.460 m

INNER DIAMETER: 0.000 m
Buoyancy in ofl

h DéNS!TY: TOUﬂ‘kﬁlmS

HR A AR KA T R A AT e ek ek
Fwd S/T Brg

EXTENSION: 0.350 m

DIAMETRICAL CLEARANCE: 0.000 mm
et ek ek b ek R e A K e ek
Bearing element

LENGTH: 0.175 m

QUTER DIAMETER: 0.460 m

INNER OIAMETER: 0.000 m
Buoyancy in oil

DENSITY: 7000 kg/m3
A
Shaft

LENGTH: 0.355 m

OUTER DIAMETER: 0.460 m

INNER DIAMETER: 0.0C0 m
Buoyancy in oil

DENSITY: 7000 kg/m3
A e e e ke ok e ke e e e e ek e e
Shaft

LENGTH: 0.150 m

QUTER DIAMETER: 0.460 m

INNER DIAMETER: 0.000 m
Jack load verification
T G
Shaft

LENGTH: 0.150 m

OUTER DIAMETER: 0.450 m

INNER DIAMETER: 0.000 m

Fhk Rk ik AR KIkdk ik khrkhhkrhdhhrdhhhdbhdhddhhdhrhdithdth



5.145

6.225

6.305

6.805

7.305

7.805

B.305

Shaft

LENGTH: 0.740 m

AFT OUTER DIAMETER: 0.460 m

INNER DIAMETER: 0.000 m

FWD OUTER DIAMETER: 0.400 m
General flange

LENGTH: 0.080 m

DIAMETER: 0.740 m

INNER DIAMETER: 0.000 m
Gap & sag

GAP AND SAG
BT PP
General flange

LENGTH: 0.080 m

DIAMETER: 0.740 m

INNER DIAMETER: 0.000 m
B P U P,
Shaft

LENGTH:  0.500 m

OUTER DIAMETER: 0.330 m

INNER DIAMETER: 0.000 m
PN
Shaft

LENGTH:  0.500 m

OUTER DIAMETER: 0.320 m

INNER DIAMETER: 0.000 m
Temporary suppor t

TEMPORARY SUPPORT OFFSET: -1.80 mm
P N S
Shaft

LENGTH: C.5C0 m

OUTER DIAMETER: 0.350 m

INNER DIAMETER: 0.000 m

IR hdkdh kR ARERERIIRIR R I dk TR R I I AR R Fd R ARk X ARARAX A XI A A LIk A&

Shaft



8.805

9.200

9.330

9.500

9.500

9.670

LENGTH: 0.500 m

OUTER DIAMETER: 0.390 m

INNER DIAMETER: 0.000 m
TR AR KRRk ARk h ok ek ok ok
Shaft
. : LENGTH: 0.5b0 m

OUTER DIAMETER: 0,390 m

INNER DIAMETER: 0.000 m
L T T S S S,
Shaft

LENGTH: 90.395 m

OUTER DIAMETER: 0.380 m

INNER DIAMETER: 0.000 m
o XA A R RIS kR A e e e ok e ke
Shaft

LENGTH: 0.130 m

QUTER DIAMETER: 0.395 m

INNER DIAMETER: 0.000 m
HRA AR SRR KR AR R A IR AKERFRNA I EIH KAk bk ok o ok e
Bearing element

LENGTH: 0.170 m

OUTER DIAMETER: 0.385 m

INNER DIAMETER: 0.000 m
L e S S —
Inter Brg

EXTENSION: 0,340 m

DIAMETRICAL CLEARANCE: 0.000 mm
Bearing offset horizontal

OFFSET HORIZONTAL: 0.00 mm
Bearing offset vertical

OFFSET VERTICAL: -2.95 mm
A S A Y
Bearing element

LENGTH: 0.170 m

OUTER DIAMETER: 0.395 m

INNER DIAMETER: 0.000 m



9.900

10,100

10.400

1G.900

11.400

11.900

12.400

HHAR IR AR AR AR SR ok ok sk ks ko Aokt e o
Shaft

LENGTH: 0.230 m

QUTER DIAMETER: €.395 m

INNER DIAMETER: 0.000 m
Shaft

LENGTH: 0.200 @

OUTER DIAMETER: 0.390 m

INNER DIAMETER: 0.000 m
Jack load verification
FRE AR RRR AR RN ARk k ek kb b ek kb ek ke ek
Shaft

LENGTH: 0.300 m

QUTER DIAMETER: 0.350 m

INNER GIAMETER: 0.000 m
Rkt A A AR AR KRR AR A ok ook ook Aok otk K
Shatt

LENGTH:  0.500 m

OUTER DIAMETER: §.330 m

EINNER DIAMETER:  0.000 m
B L T ST
Shaft

LENGTH: 0.500 m

OUTER DIAMETER: 0.3S0 m

INNER DIAMETER: 0.000 m
S AT S ST
Shaft

LENGTH:  0.500 m

OUTER DIAMETER: 0.330 m

INNER DIAMETER: 0.000 m
ok ko Ak kb h Rk Ak Ak kR ok Rk
Shaft

LENGTH:  0.500 m

OUTER DIAMETER: 0.390 m

INNER DIAMETER: 0.0C0 m




12.900

13. 145

13.225

13.250

13.290

Temporary support

TEMPORARY SUPPORT OFFSET: -3.75 mm

FHIEKEKIAREKERTIARKARRR U R Ak hhhhh kA Ah Rk kAR HERTIA N ke ko

Shaft
LENGTH: 0.500 m
 QUTER DIAMETER: 0.390
INNER DIAMETER: 0.000 m
AR R A AR AR AR Rk ek ok kb ok ke
Shaft

LENGTH: 0.245 m

QUTER DIAMETER: 0.390 m

INNER DIAMETER: 0.000 m
T ARk ek Ak e ok ek ket ek e e
General flange

LENGTH: 0.080 m

DIAMETER: 0.800 m

INNER DIAMETER: 0.000 m
Gap & sag

GAP AND SAG

Allowable engine flange |oads

1 BENDING MOMENT: 9 Kim
1 SHEAR FORCE: 0 kN
2 BENDING MOMENT: —-105 kNm
2 SHEAR FORCE: 291 kN

3 BENDING MOMENT:  —169 kNm

3 SHEAR FORCE: 347 kN

4 BENDING MOMENT:  —169 kNm

4 SHEAR FORCE: 155 kN
*********************-*************************************
Engine flange

LENGTH: 0.065 m

DIAMETER: 0.900 m

INNER DIAMETER: 0.085 m
ok R KRR ARk Ak R ok b ok
Load in vertical

Operating condition 1 {COLD 50%)




13.290

13.290

13.280

13.332

13.619

13.619

13.873

LOAD VERTICAL: 82874 N
Load in vertical
Operating condition 2 (COLD 75%)
LOAD VERTICAL: 82874 N
Load in vertical
Operaiing condftioﬁ S‘fCOLﬁ.lﬂo%)
LOAD VERTICAL: 82874 N
Load in vertical
Oparating condition 4 (HOT 100%)
LOAD VERTICAL: 82874 N
FAAR TR KRNk e ek ek ok ok ek A A
Engine shaft element
LENGTH: 0.042 m
OUTER DIAMETER: 1.060 m
INNER DIAMETER: 0.085 m
Jack load verification
sk e koAb ks ok ok A R
8ear ing element
LENGTH: 0.287 m
OUTER DIAMETER: 0.600 m
INNER DIAMETER: 0.085 m
S kA AR AR AR KRR ARk Kb & ok Ak AR KA R b R
M/E #7
EXTENSION: 0.541 m
DIAMETRICAL CLEARANCE: 0.000 mm
Bear ing of fset horizontal
OFFSET HORIZONTAL: 0.00 mm
Bearing of fset verticai
OFFSET VERTICAL: ~4.60 mm
Thermal expansion vertical
Operating condition 4 {HOT 100%)
THERMAL EXPANSION VERTICAL: 0.24 am
B S S -
Bearing element
LENGTH: 0.254 m
QUTER DIAMETER: 0.600 m




13.979

13.979

13.979

13.979

13.979

13.979

14.011

14.085

14.374

INNER DIAMETER: 0.085 m
L LT LT S T S S R USSP ST
Engine shaft element

LENGTH: 0.106 m

CUTER DIAMETER: 1.100 m

INNER bIAﬁETER; 0.085 m
Ak e ok ke e ok e ok e
Load in vertical
Cperating condition 1 {COLD 50%)

LOAD VERTICAL: -73100 N
Load in vertical
Operating condition 2 (COLD 75%)

LOAD VERTICAL: -79100 N
Load in vertical
Operating condition 3 (COLD 100%)

LOAD VERTICAL: -79100 N
Load in vertical
Cperating condition 4 (HOT 100%)

LOAD VERTICAL: -79100 N
Load in vertical
QOPEN CONDITION

LOAD VERTICAL: -79100 N
PP
Engine shaft element

LENGTH: 0.032 m

OUTER DIAMETER: 1.100 m

INNER DIAMETER: 0.085 m
S
Engine shaft element

LENGTH: 0,074 n

OUTER DIAMETER: 1.100 m

INNER DIAMETER: ©0.085 m
D SN UP,
Bearing element

LENGTH: 0.289 m

OUTER DIAMETER: 0.600 m




14.374

14,601

14.799

14.799

14,799

14.799

INNER DIAMETER: 0.0B5 m
Rkdkk ke ko hh d ke h Rk ek Rk kR Rk kAR b Rk
W/E #6
EXTENSION: 0.516 m
DIAMETRICAL CLEARANCE: 0,000 mm
Béarin'g of‘fset- hor izontal - o
QFFSET HORIZONTAL: 0.00 mm
Bearing offset vertical
OFFSET VERTICAL: —4.60 mm
Thermal expansion vertical
Operating condition 4 (HOT 100%)
THERMAL EXPANS!ON VERTICAL: 0.24 am
FRAERF AR IR EEARETRRN AR RRRNFRN AR RR NI R A E R A hhhrkhhdhdhihkk
Bear ing element
LENGTH: 0.227 m
OUTER DIAMETER: 0.324 m
INNER DIAMETER: 0.000 m
Program default
DENSITY: 0 ka/m3
Jack load verification
N -
Engine shaft element
LENGTH: 0.198 m
QUTER DIAMETER: 0.324 m
INNER DIAMETER: 0.000 m
Program default
DENSITY: 0 ko/m3
B L s SRS —————
Load in vertical
Operating condition 1 {(COLD 50%)
LCAD VERTICAL: 91400 N
Load in vertical
Operating condition 2 (COLD 75%)
LOAD VERTICAL: 91400 N
Load in vertical

Operating condition 3 (COLD 100%)



14.799

14.997

15.224

15.224

15.451

LOAD VERTICAL: 91400 N
Load in vertical
Operating condition 4 {HOT 100%)

LOAD VERTICAL: 91400 N
TRk A A A R kN Rk Ak kA kR A Ak etk Aok ko Ak
Engine shaft‘element

LENGTH: 0.198 m

OUTER CIAMETER: 0.324 m

INNER DIAMETER: 0.00C m
Program default

DENSITY: O kg/m3
Jack load verification
L L L T T T T
Bearing element

LENGTH: 0.227 m

QUTER DIAMETER: 0.324 m

INNER DIAMETER: 0.000 m
Program default

DENSITY: 0 kg/m3
P
M/E #5

EXTENSION: 0.454 m

DIAMETRICAL CLEARANCE: 0,000 mm
Bearing offset horizontal

OFFSET HORIZONTAL: 0.00 mm
Bearing offset vertical

OFFSET VERTICAL: -4.60 mm
Thermal expansion vertical
Cperating condition 4 {HOT 100%}

THERMAL EXPANSION VERTICAL: 0.24 mm
P,
Bearing element

LENGTH: 0.227 m

OUTER DIAMETER: 0.324 m

INNER D1AMETER: 0.000 m

Program default




15.649

15.649

15.649

15.649

15.649

15.847

16.074

DENSITY: 0 kg/m3
B S AP PN,
Engine shaft element
LENGFH: 0.198 m
OUTER DIAMETER: 0.324 m
INNER DI AMETER: 0_500 m.
Program default
DENSITY: 0 ka/m3
ke bk & ok kAo Rk ookt ek ok ok
Lead in vertical
Operating condition 1 {COLD 50%)
LOAD VERTICAL: 91400 N
Load in vertical
Operating condition 2 (COLD 75%)
LOAD VERTICAL: 91400 N
Load in vertical
Cperating condition 3 (COLD 100%)
LOAD VERTICAL: 91400 N
Lead in vertical
Operating condition 4 (HOT 100%)
LOAD VERTICAL: 91400 N
L L LS ST S P
Engine shaft element
LENGTH: 0.198 m
OUTER DIAMETER: 0.324 m
INNER DIAMETER: 0.000 m
Program default
OENSITY: 0 kg/m3
B P S ST RS S S
Bearing element
LENGTH: 0.227 m
OUTER DIAMETER: 0.324 @
INNER DIAMETER: 0.000 m
Program default

DENSITY: 0 ka/m3

AEAIKAFEAT XTI K AFIXEXARA TR TRk hdkhhkhkhkkrkdikikikks




16.074

16,301

16.499

16.499

16.499

16.489

16.499

W/E #4

EXTENSION: 0.454 m

DIAMETRICAL CLEARANCE: 0.000 mm
Bearing of fset horizontal

OFFSET HORIZONTAL: 0.00 mm

Bearing offset vertical

OFFSET VERTICAL: -4.60 mm
Thermal expansion vertical
Operating condition 4 (HOT 100%)

THERMAL EXPANSION VERTICAL: 0.24 mm
T S TSN S —
Bear ing efement

LENGTH: 0.227 m

CUTER DIAMETER: 0.324 m

INNER DIAMETER: 0.000 m
Program default

DENSITY: 0 kg/m3
.
Engine shaft element

LENGTH: 0.198 m

OUTER DIAMETER: 0.324 m

INNER DIAMETER: 0.000 m
Program default

DENSITY: 0 kg/m3
SRS —————
Load in vertical
Operating condition 1 (COLD 50%)

LOAD VERTICAL: 91400 N
Load in vertical
Operating condition 2 (COLD 75%)

LOAD VERTICAL: 81400 N
Load in vertical
Operating condition 3 (COLD 100%}

LOAD VERTICAL: 91400 N
Load in vertical

Operating condition 4 (HOT 100%)




16.697

16.924

16,924

17.1%1

17.349

LOAD VERTIGAL: 91400 N
FRA AR RARI R KRR AR AR AR ATk A A Ak Rk Rk Aok &k ok ek
Engine shaft eiement

LENGTH: 0.198 m

OUTER DIAMETER: (.324 m

IﬂNEH biAMETER:. O.dOO m
Program default

DENSITY: 0 ko/m3
AR R Aot e e AT kb ok ke ok
Bearing eiement

LENGTH: 0.227 m

OUTER DIAMETER: 0.324 m

INNER DIAMETER: 0.000 m
Program default

DENSITY: 0 kg/m3
S S A P T s
M/E #3

EXTENSION: 0.454 m

OIAMETRICAL CLEARANCE: 0.000 mm
Bear ing of fset horizontal

OFFSET HORIZONTAL: 0.00 mm
Bearing of fset vertical

OFFSET VERTICAL: -4.60 mm
Thermal expansion vertical
Operating condition 4 (HOT 100%}

THERMAL EXPANSICON VERTICAL: 0.24 mm
TP -
Bearing element

LENGTH: 0.227 m

OUTER DIAMETER: 0.324 m

INNER DIAMETER: 0.000 m
Program default

DENSITY: G ko/m3
S S
Engine shaft element

LENGTH: 0.198 m




17.349

i7.349

17.349

17.349

17.547

17.774

17.774

QUTER DIAMETER: 0.324 m
INNER DIAMETER: 0.000 m
Program default
DENSITY: 0O kg/m3
b AR AR ARk kAR R ek e ok ek e ke ARk ok
Load.in vertica]
Cperating condition 1 (COLD 50%)
LOAD VERTICAL: 91400 N
Load in vertical
Operating condition 2 (COLD 75%)
LOAD VERTICAL: 91400 N
Load in vertical
Operating condition 3 {COLD 100%)
LOAD VERTICAL: 91400 N
Load in vertical
Operating condition 4 (HOT 100%)
LOAD VERTICAL: 91400 N
e KA Ak A AR AR ke ok e e ek e ke
Engine shalt element
LENGTH: 0.198 m
OUTER DIAMETER: 0.324 m
INNER DIAMETER: 0.000 m
Program default
DENSITY: 0 kg/m3
TSl kb e A R R ek ko kR ke
Bearing element
LENGTH: 0,227 m
OUTER DIAMETER: 0.324 m
INNER DIAMETER: 0.000 m
Program defauit
DENSITY: O kg/m3
Bk AR R Rk ok ek ek e ok ek e
M/E #2
EXTENSION: 0.228 m
OIAMETRICAL CLEARANCE: 0.000 mm

Bearing offset horizontal




17.775

17.775

OFFSET HORIZONTAL: (.00 mm
Bearing offset vertical
OFFSET VERTICAL: -4.80 mm

Thermal expansion vertical

Operating condition 4 {HOT 100%)

THERMAL EXPANSION VEHTICAL: 0.é4 |
No cptimization of bearing offsst (forward be
kAR AR RN R KA ko s ko et ek ek e ok
Bearing element

LENGTH:  0.001 m

QUTER DIAMETER: 0.324 m

INNER DIAMETER: 0.000 m
Program default

DENSITY: 0 kg/m3
B A,
TOTAL

MASS: 32837 ko

DISTANCE TO THE CENTRE OF GRAVITY: 4.887 m

DENSITY: 7850 kg/m3
MODULUS OF ELASTICITY: .21%10"12 N/m2
SHEAR MODULUS: .81+10"11 N/M2




Document No. SA-0846-LB395, Rev.0

APPENDIX C

STATIC CONDITIONS



2008-12- 1 15:42
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<Comments not specified>

Operating condition 1 (COLD 50%)

DNV Sof tware

Al ignment

82004-04

Fhkkkkdkkkhhhhkihkrhhdkhhhkihhhdkihihkiddkirkhhkhhkdkikidhkhihhkhkdhdkirkhkehkhkdrthddiritrih

Vertical plane

A positive moment turns clockwise at the forward end.

A positive shear force points upward at the forward end.

ELEMENT DISTANCE DEFLECTION  SLOPE
AARREHE FERKEKKA  RIRRKERERH  RAARE
[m] (ma] [rad]
AFT END 0.000 -1.168 0.6305E-03
Shaft 0.050 -1.136 0.6305E-03
Shaft 0.170 -1.080 0.6305E-03
Propeller nut+cap 0.170 -1.060 0.6305E-03
Shaft ¢.290 -0.985 0.6301E-03
Shaft 0.310 -0.972 0.6300E-03
Shaft 0.870 -0.621 0.6234E-03
Propeller mass co 0.870 -0.621 0.8234E-03
Shaft 1.430 -0.285 0.5808E-03
Shaft 1.700 -0.139  0.49776-03
Shaft 1.850 -0.067  0.4524€-03
Bearing element  2.003 0.000 0.3986E-03
Aft /T Brg 2.003 0.000 0.3986E-03
Bearing element  2.800 0.204 0.1263E-03
Shaft 2.975 0.221  0.7344E-04
Shaft 3.475 0.221 -.6596E-04
Shaft 4,005 0.150 -.1976E-03
Shaft 4.205 0.106 —.2437E-03
Shaft 4,400 0,054 -—.2870E-03
Bear ing element 4,575  0.000 -.32476-03
Fud S/T Brg 4.575 0.000 -.3247e-03

MOMENT

*ddkdcd

[Nm]

0

7

90

80

981
1139
7003
7003
87811
127988
150683
174086
174086
142464
136491
121350
108415
104366
100858
98079
98079

STRESS SHEAR FORCE

Hkkihik

[N/mm2]

13
15
18
18
14
14
12
"
10
10
10
10

kAR hiikkr

(K]

0

296
1083
7026
7824
7946
13111
41421
147300
150380
152091
153837
~44222
-35130
-33134
-27429
-21383
=19101
-16877
~14880
-47951



Bear ing element
Shaft
Shaft
Shaft
Shaft

General flange

General flange
Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

Bearing element
Inter Brg
Bearing element
Shaft

Shaft

Shaft

Shaft

Shaft

Shafit

Shaf't

Shaft

Shaft

Generat flange
Engine flange
Load in vertical
Engine shait elen
Bearing element
M/E #7

Bearing element
Engine shaft elem
Load in vertical

Engine shaft elem

4.750
5.105
5.285
5.405
B.145
6:225
6.305
6.805
7.305
7.805
8.305
8.805
9.200
9.330
9.500
9.500
9.670
9.500
10. 100
10,400
10.900
11.400
11.900
12.400
12.900
13.145
13.225
13.230
13.290
13.332
13.619
13.619
13.873
13.979
13.979
14.011

-0.060
-0.201
-0.266
-0.335
-0.719
-0.%65
-0.810
-1.112
-1.436
-1.774
-2.119
-2.466
-2,7M
-2.832
-2.950
-2.950
-3.089
~3.229
-3.366
-3.566
-3.873
-4.13%
-4,351
-4.500
-4.581
-4.594
-4.596
-4.597
-4.597
-4.598
~4.600
~4.600
-4.600
-4.600
-4.600
~4.600

~.3603E-03
- . 4233F-03
- 4465E-03
- 46776-03
- .5704E-03
- 57046-03
- 5704E-03
-.6275E-03
-.B637E-03
-.6B39E-03
- 6929603
- .6956E-03
~.6963E-03
- .6967E-03
- .6976E-03
-.6976E-03
- 6367E-03
~.6890E-03
- 6761E-03
- B4T0E-03
— 57556-03
- 4791E-03
~_3628E-03
- .23136-03
- .B953E-04

A774E-04

A774E-04

AT74E-04

774604

. 1752E-04

.6056E-05
—.6056E-05
—.7465E-06
-.6736E-06
~.6736E-06
—.6640E-06

89862
74267
68125
62271
37310
35033
32968
21878
13083
6588
2393
497
625
982
1691
1691
-4395
-12197
-18580
-27465

-51104
-50475
-65547
-69319
=70329
-70412
-70249
-70249
—-66537
-39889
-39889
-15712

-4927

~-4927

-4041

-~ N w

[=2]

o o O

-45955
-41805
39986
~38067
~29781
27132
~24483
~19885
-15287
~10689
6091
-1493
2139
3365
4969
-36608
35004
32835
30095
28237
-23638
-19040
-14442
9844
~5246
-2993
924
4079
86954
89789
95910
92477
97894
105603
26503
28830




Engine shaft elem
Bearing element
M/E #6

Bearing element
Engine shaft elem
Load fn Qertiﬁal
Engine shaft elem
Bear ing element
M/E #5

Bearing element
Engine shaft elem
Load in vertical
Engine shaft efem
Bearing element
M/E #4

Bear ing element
Engine shaft elem
Load in vertical
Engine shaft elem
Bearing element
M/E #3

Bearing element
Engine shaft elem
Load in vertical
Engine shaft elem
Bearing element
W/E #2

Bearing element

14.085
14.374
14.374
14.601
14.799
14:799
14.997
15.224
i5.224
15.451
15.649
15.649
15.847
16.074
16.074
16.301
16,498
16.489
16.697
16.924
16.924
17.151
17.349
17.349
17.547
17.774
17.774
17.775

-4.800
-4.600
-4.600
-4.603
-4.605
-4.605
-4.603
-4.600
-4,600
-4.603
-4.605
-4.605
-4.603
-4.600
-4.600
-4.602
-4.604
-4.604
-4.602
-4.600
-4.600
-4.604
-4.608
-4.608
-4.606
-4.600
~4,800
-4.600

—.B4986-06 -1709
—. 1474605 9068
- 1414E-05 9068
-.9408E-05 -1068
0. 15856-06 -9909
0.1595E-06 -5909
0.9366E-05 -654
0.7234E-07 0056
0.7234E-07 9956
-.9256E-05 -619
-. 1362E-06 -9845
-.1362E-06 -9845
0.9292E-05 -g972
0. 1073E-05 9198
0.1073E-05 9158
~.7658E-05 -458
0.4820E-08 -8882
0.4820E-06 ~-8882
0.7534E-05 ™
-.5128E-05 11881
-.5128E-05 11881
—. 1534E-04 -1665
-.2135E-05  -13481
-.21356-05 13481
0.1589E-04 ~7200

0.23086-04 o
0.2308E-04 0
0.2308E-04 0
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<Comments not specified>

Operating condition 2 {COLD 75%)

e e e dr vk o dr ke e do gk e dede e e ok e e Je A e e e ok skl sk s sk ke sk e s o e sk e e e i ke o e e ok e e o e g ok e e e e e e sk e o e e ke ke ok

Vertical plane

A positive moment turns clockwise at the forward end.

A positive shear force points upward at the forward end.

ELEMENT DISTANCE DEFLECTION  SLOPE MOMENT
F———— PN .
{m] [tm] [rad] [Nm]
AFT END 0.000 -1.139 0.6148€-03 ¢
Shaft 0.050¢ -1.108 0.6148e-03 7
Shaft 0.170 -1.034 0.6148e-03 80
Propeller nutd+cap 0.170 -1.034 0.6148E-03 90
Shaft 0.250 -0.960 0.6144E-03 981
Shaft 0.310 -0.948 0.6143E-03 1139
Shaft 0.870 -0.605 0.6077E-03 7003

Propeller mass co 0.870 -0.605 0.6077E-03 7003

Shaft 1.430 -0.278 0.5468E-03 85213
Shaft 1.700 -0.136  0.4856E-03 124148
Shaft 1,850 -0.066 0.44176-03 146137

Bearing element 2.003 0.000 0.3895E-03 168831
Aft S/T Brg 2.003 0.000 0.3895E-03 168831
Bearing element 2.800 0.200 0.1246E-03 132099

Shaft 2,975 0.217 0.7297e-04 133541
Shait 3.475 0.218 -.B3B7E-04 119585
Shaft 4.006 0.148 -.1942E-03 107807
Shaft 4.205 0.104 ~.2402E-03 104332
Shaft 4.40c 0.053 -.2835E-03 101287

Bear ing element 4.575 0.000 -.32156-03 98923
fwd S/T Brg 4.57% 0,000 -,3215E-03 98923

DNV Software

STRESS SHEAR FORCE

Sekdikd khhkhkihiik

[N/mm2]

"
10
10
10
0

Al ignment

€2004-04

[N]

1311
136782
142661
145741
147453
149198
41851
-32759
~30762
-25058
-19011
-16730
-14505
-12509
-48171




Bearing element
Shaft

Shaft

Shaft

Shaft

ééﬁeral flange
General flange
Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

Bearing element
inter Brg

Bear ing element
Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

General flange
Engine flange
Load in vertical
Engine shaft elem
Bearing element
W/E #7

Bear ing element
Engine shaft elem
Load in vertical

Engine shaft elem

4.750
5.105
5.285
5.405
6.145

6.225

6.305
6.805
7.305
7.805
8.305
8.805
9.200
9.330
9.500
9.500
9.670
9.800
10.100
10.400
10.900
11.400
11.900
12.400
12.900
13.145
13.225
13.290
13.290
13.332
13.619
13.619
13.873
13.979
13.979
14.011

-0.060
-0.193
-0.265
-0.333
-0.716

-0.762

-0.807
-1.108
-1.433
-1.772
-2.117
-2.485
=2.741
—2.831
-2.950
~2.950
-3.069
-3.229
-3.367
-3.566
-3.874
~4.139
-4.351
-4.500
-4.581
-4.594
-4.5396
-4.597
-4.597
-4.588
-4.600
-4.600
-4.600
~4.600
-4.600
-4.600

-, 3574E-03
-.4211E-03
—.4444E-03
-.4658E-03
~.5698£-03
.;.5698E~03
-.5698E-03
-.6277E-03
-.6546E-03
-.6852E-03
~.6944E-03
-.6970E-03
—.6975E-03
~.6978E-03
-.6985E-03
~.BOBSE-03
—.6974E-03
—.6896E-03
~.6765E-03
-.B473E-03
—.5754E-03
~.4788E-03
-.3625E-03
~.2310E-03
-.8937E-04

. 1769E-04

. 1769€-04

. 1769E-04

1

. 1769E-04

ATATE-04

.6030E-05
—.G030E-05
. 7434E-06
-.6710E-06
~.6710E-06
-.6617E-06

80668
74995
68820
62933
37809
35515
33433
22231
13328
6724
2419
413
454
783
1454
1454
-4616
-12396
-18760
—27817
~40540
-51163
-59487
-65512
-69238
-70224
=70300
-7013%
-70131
-66415
-39741
-39741
-15614
-4850
-4850
-3971

o o

[T = R o N + | s e B <+

-46174
-42124
-40205
-38286
-30000
-27351
24703
-20105
-15506
~10908
6310
-1712
1919
3146
4749
~36515
-34911
-32741
-30902
~28143
~23545
-18947
-14349
-8751
-5153
-2899
1017
4172
87047
89882
96004
92278
97895
105404
26304
28631




Engine shaft glem
Bear ing ¢lement
M/E #6

Bear ing element
Engine shaft elem
Load in vertical
Engine shaft elem
Bearing element
M/E #5

Bearing element
Engine shaft elem
Load in vertical
Engine shaft elem
Bear ing element
M/E #4

Bear ing efement
Engine shaft elem
load in vertical
Engine shaft elem
Bearing element
M/E #3

Bearing element
Engine shaft elem
Load in vertical
Engine shaft elem
Bearing element
M/E #2

Bearing element

14.085
14.374
14.374
14.601
14.799

14.799

14.997
15.224
15.224
15.451
15.649
15.649
15.847
16.074
16.074
16.301
16.499
16.499
16.697
16.924
16.924
17.151
17.349
17.349
17.547
17.774
17,774
17.775

-4.600
-4.600
-4.600
-4.603
-4.605
-4.605
-4.603
-4.600
-4.600
-4.603
-4.605
-4.605
-4.603
-4.600
-4.600
-4.602
—4.604
-4.604
-4,602
-4.600
-4.600
-4.604
-4.608
-4.608
-4.606
-4.600
~4.600
-4.600

~.6477E-06
- 1418E-05
~.1418-05
~.9409E-05
0. 1598E-06
0.15§BE—06
0.9367€-05
0.7320E-07
0.7320E~-07
-.9256E-05
~. 1362E-06
-.1362E-06
0,92016-05
0. 1073E-05
0. 1073E-05
-.7659E-05
0.4820E-06
0.4820£-06
0.7534E-05
-.51286-05
-.5128E-05
-.1534E-04
-.2135E-05
-.2135E-05
0. 1589E-04
0.2308E-04
0.2308E-04
0.230BE-04

34012
40177
-44653
-44653
-44853
46746
46746
46746
-46592
~46592
-46592
44807
44807
44807
-42543
-42543
-42543
48856
48856
48856
-59678
~-59678
~59678
3172t
3721
3721
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Opératfng conditién 3 {CoLD 100%) -
********************************ﬂ******************************t**i**ii*******
Vertical plane

A positive moment turns clockwise at the forward end.

A positive shear force points upward at the forward end.

ELEMENT DISTANCE OEFLECTION  SLOPE WOMENT ~ STRESS SHEAR FORCE
a—— L T T T Hhdkudk  RRKRRE  Rkikkk
[m] {mm] [rad] [Nm] [N/mm2] [N]
AFT END 0.000 -1.7110  {.5991E-03 ] o 0
Shaft 0.050 -1.080 0.5991E-03 7 ¢ 296
Shaft 0.170 -1.008 0.5991&-03 an 0 1093
Propeller nuttcap 0.170 -1.008 0.5991E-03 a0 0 7026
Shaft 0.260 -0.936 0.5887E-03 981 0 7824
Shaft 0.310 -0.924  0.5086E-03 1139 0 7946
Shaft 0.870 -0.590 0.5920E-03 7003 0 13111
Propel ler mass co 0.870 -0.590 0.5920E-03 7003 0 132144
Shaft 1.430 -0.271 0.53286-03 82615 8 138023
Shaft 1.700 -0.132 0.47356-03 120298 12 141103
Shaft 1.850 -0.063 0.4309E-03 141591 14 142814
Bearing element  2.003 0.000 0.3804E-03 183576 17 144560
Aft S/T Brg 2.003 0.000 0.3804E-03 183576 17 -39480
Bearing element  2.800 0.136 0.1230E-03 135733 14 -30387
Shaft 2.975 0.213 0.7250E-04 130590 3 -28391
Shaft 3.475 0.214 -.6179E-04 117821 12 -22686
Shaft 4.005 0.146 -.18086-03 107399 11 -16640
Shaft 4,205 0.103 -.23666-03 104299 10 -14358
Shaft 4,400 0.052 -.2801E-03 101716 10 -12134
Bearing element  4.575 0.000 -.3183E-03 99767 10 -10137

Fwd S/T Bro 4.575 0.000 -.3183E-03 99767 10 -48330




Bearing element
Shaft

Shaft

Shaft

Shaft

Generéf fiange -
General flange
Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

Bearing element
Inter Brg

Bear ing element
Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

General flange
Engine flange
Load in vertical
Engine shaft elem
Bearing element
M/E #7

Bear ing element
Engine shaft elem
Lead in vertical

Engine shaft elenm

4.750
5.105
5.255
5.405
6.145
6.226
6.305
6.805
7.305
7.805
8.305
8.805
8.200
9.330
9.500
9,500
9.670
8,900
10,100
10.400
10.800
11.400
11.900
12.400
12.900
13.145
13.225
13.280
13.200
13.332
13.619
13.619
13.873
13.979
13.979
14.011

-0.059
-0.188
-0.263
~0.331
-0.713
—0.759
-0.804
-1.105
-1.430
~-1.769
-2.118
-2.464
-2.740
-2.831
-2.950
—2.950
-3.069
-3.230
-3.367
-3.567
-3.874
-4.140
-4.351
-4.501
-4.,581
~4.594
-4.596
-4.597
-4.597
-4.598
-4.600
-4.600
~-4.600
-4.600
-4.600
-4.600

-.35466-03
~.41886-03
—.4424E-03
—.4640£-03
~.5692E-03
—.5692E—03
-.56926-03
-.6280E-03
~.6655E-03
—.6865E-03
—.6958E-03
-.6983E-03
-.69876-03
-.68BOE-03
—.B995E-03
-.6I95E-03
-.6982E-03
~.69026-03
-.6770E-03
-.6475€-03
-.5754E-03
-.4787E-03
-.3622E-03
—.2308E-03
-.8922E-04
-.1763E-04

1763604

. 1763E-04

. 17636-04

CIT41E-04
.B60C3E-05

1

—.6003E-05
~ . T402E-06
—.66B5E-06
—.6685E-06
—.6593E-06

91473
5722
69515
63595
38308
35097
33897
22585
13573

2444
329
283
584

1218

1218

-4836
—-12585
-18941
—27770
-40645
-51221
~59499
-65477
-69157
-70120
=70188
=70013
-70013
-66294
-39552
-39562
-15516

-4773

-4773

-3900

~

mn W o

L= [« ~

-46394
-42344
~40425
-3B506
-30219
-27571
~24922
-20324
-15726
-11128
-6530
-1931
1700
2926
4530
-36421
-34817
-32648
-30803
-28050
-23451
-18853
-14255
-9657
-5059
~2806
1111
4266
87141
89976
86097
92079
97496
105205
26105
28432




Engine shaft elem
Bearing element
M/E #6

Bearing element
Engine shaft elem
.Loéd fn veftical
Engine shaft elem
Bear ing element
M/E #5

Bear ing element
Engine shaft elem
Load in vertical
Engine shaft elem
Bearing element
M/E #4

Bearing element
Engine shaft elem
Load in vertical
Engine shaft elem
Bearing element
M/E #3

Bear ing element
Engine shaft elem
Load in vertical
Engine shaft elem
Bearing element
M/E #2

Bearing element

14.085
14.374
14.374
14.601
14,799
14.799
14,997
15,224
15.224
15.451
15.649
15.649
15.847
16.074
16.074
16.301
16.48%
16.409
16.697
16.924
16.924
17.151
17.349
17.349
17.547
17.774
17.774
17.775

-4.600

-4.600

4,600

-4.603
-4.605
-4.605
-4.603
-4.600
~4.600
-4.603
-4.605
-4.805
-4.603
~4,600
~4.600
-4.602
-4.604
-4,604
-4.602
-4.600
-4.600
-4.604
-4.608
-4.608
-4.606
-4.600
-4.600
-4.600

-.6457E-06
-, 14226-05
-. 1422605

.9410E-05
0. 1602E-068
0. 1602E-06
0.9368E-05
0.74056-G7
0.74056-07
-.9256E-05
-. 1363E-06
-.1363E-06
0.9291E-05
0. 1073605
0. 107305
—.7650E-05
0.4820E-06
0.4820E-06
0.7534E-05
-.5128E-05
-.5128E-05
- 1534E-04
-.21356-05
-.21356-05
0. t589E-04
0.23086-04
0.2308E-04
0.2308E-04

-1597
5085
9065

-1070

-9911

;9911

0

33813
39978
-44551
44551
-44851
46748
46748
46748
-46592
~46592
46592
44807
44807
44807
-42543
42543

-42543

48856
48856
48856
—5B678
~59678
~59678
31721
31721
3721
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'6perating céﬁdificn AI(HOT Ibﬂ%)
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Vertical plane

A positive moment turns ¢lockwise at the forward end.

A positive shear force peints upward at the forward end.

ELEMENT DISTANCE DEFLECTION  SLOPE MOMENT  STRESS SHEAR FORCE
T RARRARRE  dkRARAARAR KAk R T S T T e,
fm] [ma] [rad] [Nm} [N/mm2] [N
AFT END 0.000 -1.118  0.6034E-03 0 ¢ ]
Shaft 0.050 -1.088  0.6034E-03 7 o 296
Shaft 0.170 -1.016  0.6034E-03 a0 0 1093
Prope!ler nut+cap 0,170 -1.016  0.6034E-03 80 0 7026
Shaft 0.250 -0.943 0.6030E-03 981 0 7824
Shaft ¢.310 -0.931 0.6028E-03 1139 0 7948
Shaft 0.870 -0.595 0.5962E-03 7003 0 13111
Propel ler mass co 0.870 -0.595 0.5862E-03 7003 0 132144
Shaft 1.430 -0.273 0.5371€-03 B2615 8 138023
Shaft 1.700 -0.134 ©.47786-03 120298 2 141103
Shaft 1.850 -0.064 0.43526-03 141581 14 142814
Bearing element  2.003 0.000 0.3846E-03 163576 17 144560
Aft S/T Bro 2.003 0.000 0.3846E-03 163576 17 -37650
Bear ing element 2,800 0.199 0.1260E-03 137192 14 -28557
Shaft 2.975 0.216 0.7490E-04 132389 13 -26561
Shaft 3.475 0.218 -.6182E-04 120514 12 -20856
Shaft 4.005 0.143 ~.19456~03 111062 11 14810
Shaft 4.206 0.106 -.2420E-03 108329 11 -12528
Shaft 4,400 0.054 -.2873E-03 106102 " -10304
Bear ing elemsnt 4.575 0,000 -.3272E-03 104474 10 -8307

Fwd S/T Brg 4,575 0,000 -.3272E-03 104474 10 -51423



Bear ing element
Shaft

Shaft

Shatt

Shaft

.Génera] flanbé
General flange
Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

Bearing element
Inter Brg
Bearing element
Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

Shaft

General flange
Engine flange
Load in vertical
Engine shaft elem
Bear ing element
M/E #7

Bearing element
Engine shaft elem
Load in vertical

Engine shaft elem

4.750
5.105
5.255
5.405
6.145
6.225
6.305
6.805
7.%05
7.805
8.305
8.805
9.200
9.330
9.500
9.500
9.670
9.900

10.100

10.400

10.900

11.400

11.800

12.400

12.900

13. 145

13,225

13.290

13.290

3,382

3.619

13.619

13.873

13.979

13.979

14.011

-0.061
-0.204
-0.27M1
-0.342
-0.736

-0.782

-0.829
-1.138
-1.469
-1.811
~2.154
-2.493
-2.755
~2.840
-2.950
—2.950
-3.059
-3.205
-3.328
-3.504
-3.770
-3.094
-4.168
-4.287
-4.348
-4.357
-4.358
-4.359
-4.359
-4.359
-4.360
-4.360
-4.360
-4.360
-4.,360
-4.360

-.3651E-03
-.4321E-03
-.4566E-03
—.4780E-03
-.5863E-03
—.5863E~03
-.5863E-03
-.6423E-03
-.6739E-03
—.6859E-03
—.68306-03
-.6700E-03
—.6559E-03
-.65126-03
-.8450E-03
—.6450E-03
~.6373E-03
-.6218E-03
—.6030E-03
-.56756-03
-. 4915603
-.3985E-03
-.2933E-03

. 1808E-03

.6583E-04

. 1004E-04

L 1004E-04

. 1004E-04
—.1004E6-04

. 9874E-05

. 2AT6E-05
-, 2476E-05
-.3249E-06
—.3347E-06
-.33476-06
—.3463€-06

95649
78822
72159
65764
38253
35689
33357
20529
9999
1769
-4161
-7793
-9036
-9130
-9012
-9012
-13831
-19918
-24810
-31458
-40699
-47841
-52284
-54628
-54673
-53856
-53342
-526835
-52695
-48670
-19882
-19882
-2509
5437

5465

10

- W O

-48427
-45377
-43458
-41539
-33252
;30664
-27855
-23357
-18759
~14161

-89563

-1332
-106
1497

-29152
-27549
-25379
-23540
-20781
-16183
-11584

-6986

-2388
2209
4462
8380

11535

94410

Q7245

103366

65630

71108

78817
-282
2044




Engine shaft elem
Bearing element
W/E #6

Bearing element
Engine shaft elem
Loéd iﬁ verticéf
Engine shaft elem
Bear ing efement
M/E #5

Bear ing element
Engine shaft elem
Load in vertical
Engine shaft elem
Bearing element
W/E #4

Bearing element
Engine shaft elem
Load in vertical
Engine shaft elem
Bearing element
M/E #3

Bearing efement
Engine shaft elem
Load in vertical
Engine shaft elem
Bearing element
M/E #2

Bearing element

14.085
14.374
14.374
14,601
14.799
14.79é
14.997
15.224
15.224
15.451
15.649
15.649
15.847
16.074
16,074
16.301
16.499
16,489
16.697
16.924
16.924
17.151
17.349
17.349
17.547
17.774
17.774
17.775

-4.360
-4.360
-4.360
-4.363
-4.365
-4.365
-4,363
-4.360
-4.360
-4.363
-4.365
-4.365
-4.363
-4.,360
~4.360
-4.362
-4.364
-4.364
-4.362
-4.360
-4.360
-4.364
-4.368
-4.368
-4.366
~4.360
-4.360
-4.360

-.3738E-06
-.1929E-05
-.1929E-05
-.9561E-05
0.2070E-06
| O.ZO?OE-OG
0.9507E-05
0.1871E-06
0.1871e-06
—.92226-05
—. 1468E-06
—. 1468E-06
0.9260E-05
0.1048E-05
0.1048E-05
-.7667E-05
0.4843e-06
0. 4843E-06
0.7541E-05
-.5122E-05
~.5122E-05
~. 1533604
-.2135E-05
-.21356-05
0. 1589604
0.2308E-04
0.23086-04
0.2308E-04

5815
8852
8852
-1213
-0994
-9994
-676
10004
10004
-587
-9826
-9826
-967
o187
9187
-466
-8886
~B886
789
11883
11883
-1663
-13480
-13480
=7200
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SAMJIN Alignnment
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BENDING MOMENT

Cperating condition 3 (COLD 100%)
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