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A Study on the Calculation of Synthesized Torsional Vibration
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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
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power system of ocean-going ship, mainly on account of their higher thermal effieiency,
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 the
increase of energy price and operational cost, the demand of generators driven by main
engine power has increased steadily instead of independent generators driven by Diesel
engines.

As the such system which consists of reduction gears, flexible couplings, shafts and
rotors have 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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J I Moment of inertia

K : Spring constant .
C ! Absolute velocity damping §
Ch

! Hysteresis or relative velocity damping
Fig. 2 The branched model
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-MCR :7680 bhp x 123 rpm

-PMI : 14.7 bar

-Firing order :1-3-2-4
-Reciprocating mass : 4637kg

-Conn. ratio :0.327

. Torsional Damper

-Type : Geislinger D230/6

-Outer inertia: 6420 kg m?

-Inner inertia: 280 kg m?

-Weight : 8470kg

-Relative damping : 90000 Nm sec/rad
. Elastic coupling

’ -Const. kappa :0.18

. Propeller

-Type :C. P. P.

-No. of blade :4ea

~Moment of inertia : 15200 kg m?(in water)

112200 kgm?(in air)

§.§1- -

iy

]

Fig. 3 Propulsion shafting with a shaft generator
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Stiffness

(n, m/rad)

0. 367500E + 08
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0. 108700E+09
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0.279300E+10
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600,
600,
350,

5666448

Fig. 4 Calculation model of the propulsion shafting with a shaft generator
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Fig. 5 Additional stress and Ang. Amp. due to torsional vibration
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