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A Study on the Caleulation of Synthesized Torsional Vibration for Branched
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ABSTRACT

During the last decade, the shipbuilding industry has suffered great hardship due to oil
shocks of '70’s and the prolonged slump of shipping industry. As the results, it is
indispensable to lower the shipbuilding costs drastically. Two-stroke, low-speed Diesel engines
with a few number of cylinders have become very popular for the propulsion power system of
ocean-going ship, mainly on account of their higher thermal efficiency, lower installation
expenses and maintenance costs.

Major licensors have developed the super-long-stroke Diesel engines for the purpose of better
propeller efficiency and these engines derated are widely used also. With thé increase of
energy price and operational cost, the demand of generators driven by main engine power has
increased steadily instead of independent generators dirven by Diesel engines.

As the such system which consists of reduction gears, flexible couplings, shafts and rotors
has very complex vibrating modes, it is very tedious and painstaking work to calculate its
torsional vibration.

In this paper, a computer program is developed for the calculation of synthesized torsional
vibration by mechanical impedance method. A branched system which consists of 4 cylinder
engine with a Tacke gear, a torsional vibration damper and a shaft driving' generator is adopted
as the model system and its torsional vibration is calculated by developed computer program.

The calculation results of this system are compared with those of the measured results on

board and they show fairly good agreement.
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Fig. 3. Propulsion shafting with a shaft generator
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Fig. 4. Calculation model of the propulsion shafting with a shaft generator

e. MASS SYSTEM

NO. MASS NAME INERTIA STIFFNESS DIA. SPEED RATIO
(KGM?) (N.M/RAD) (MM)
BRANCH NO 1
1 ALTERNATOR 3315  0.367500E+08 10.352
2 COUPLING+ALT. 535  0.500000E+05 10.352
3 COUPLING(ELASTIC) 0.81  0.165600E+07 10.352
4 CLUTCH 212 0.366000E-+07 10.352
5 PTO GEAR 9.11  0.108700E+09 5.097
6 PTO GEAR 779.66  0.504000E+06 1.000
7 COUPLING(ELASTIC) 16.10  0.504000E +06 1.000
MAIN BRANCH
8 GEISLINGER DAMPER 6420.00  0.60000E+07 600.0 1.006
9 FLANGE 230000  0.101700E+10 600.0 1.000
10 CYLINDER 4 474300  0.740000E+09 600.0 1.000
11 CYLINDER 3 474300  0.740000E+09 600.0 1.000
12 CYLINDER 2 4743.00  0.740000E+09 600.0 1.000
13 CYLINDER 1 474300  0.103300E+10 600.0 1.000
14 CAM DRIVE 1923.00  0.155700E+10 600.0 1.000

15 FLY WHEEL 3533.00  0.279300E+10 350.0 1.000

GEISLINGER DAMPER



B el sdel oLl BT s AR Bl B ol i SR

16 14535  0.519600E +08 350.0 1.000
17 COUPLING 59.2
15 COUPLING 14754 0960100E - 08 380.0 1.000

7 0.232100E+08 350.0 1.000

19 COUPLING 17247 0.411589E+ 08 380.0 1.000

20 PROPELLER 15740.86
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CaM DRIVE
FLY WHEEL

DAMFER

2Ol &

COUPLING
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COURPLING
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-0.5495 -0.16973E+05
~0.2300 ~9.17117E+95
-9.2197 -9 1 7477E+05
~0.1058 ~0.3424BE+05
~-0.0207 ~0.19722E+046
0.3704 ~0.1926DE+06
5.9768 0.29487E+08
1.0310 0.31519E+08
§.0000 9.351{87E+08
0.9524 0.38482E+08
0.9602 9.41985E+98
0.8434 9.45073E+08
0.7998 0.44278E+08
0.77014 0.48387E+08
0.7528 0. 4824 4E+08
~0. 1741 0.48259E+98
-2.9554 0.48004E+08
~2.7553 0.47435E+08
~3.9427 0.00000E+00

NATURAL FREQUENCY AND HOLZER TARULATION

WITHOUT

NODRE

LAMPING

it

CMEGA ==
FREQUENCY =

NGO

MASE NAME

BRANCH NO. i

PO S Lita -

ALTERNATOR
COUPLING+ALT.
COUFLING
CLUTCH

PTO GEAR
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COUPLING

MAIN HRANCH

8
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14
e
i3
14
i3
ik}
17
i8
9

20

GEISL. DAMPER
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CYLINDER
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CYLINDER
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COUFLING
COUPLING
COUPLING
PROPELLER

335.73

X
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[
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3725 RADSE
C.F.H
AMFLITUDE SUM TORQUE
(RAD) {N-M)
-D.471414 =0.21 V38E+05
-0.4706 =9.251{75E+05
0.0329 -0.25138E+05
0.0484 —0.24996E+05
0.0274 ~9.5041 3E+05
0.0054 ~0.25{4{7E+06&
0.5038 =9, 2IP92E+06
~-2.0322 -0.18105E+08
0.9853 ~9.149461E+08
§.0000 ~9.83783E+97
1.0143 —0.17234E+07
1.0137 0.49492E+07
§.9070 0.11579E+08
0.9958 0.14228E+08
0.9846 0.19100E+08
0.9798 D.19031E+08
0.6135 0.19082E+08
~0.2084 9.19040E+08
-0.4069 0.18942E+08
-0.8672 0.00000E+00

0.74318E+03
0.82965E+03
0.91206E+03
0.98995E+03
0.10628E+04
0.109441E+04
0.57477E+04
0.57334E+04
0.37325E+04
0.44553E+04
0.442{2E+04

STREXS FATOR
(N/HiMae %)

0.35275E+03
O.19755E+03
0.40834E+02
0.116469E+03
0.27302E+03
0.33547E+03
0.22688E+04
0.22606E+04
Q.226467E+04

- 0.1 TAT2E+04

0.1 7384E+04
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Fig. 5. Additional stress and Ang. Amp. due to torsional vibration
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Fig. 5. Additional stress and Ang. Amp. due to torsional vibration
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