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ABSTRACT

Engine shafting of small and medium ships adopt the power take off(PTO)
systems which operates machineries such as hydraulic pump and sand dredging
pump, with the power of main engine. However, the use of the PTO system shifts
torsional vibration resonances by adding the inertia mass to the engine shafting.
This, in turn, can make the usual resonance points go up to a dangerous level,
which was not a problem in previous engine shafting. And the elastic couplings are
frequently broken due to the vibratory torque and heat load by torsional vibration.

In this study, a computer program has been developed, and this program uses the
transfer matrix method to analyze torsional vibrations of the engine shafting with
PTO system and elastic couplings. The validity of this computer program has been
confirmed by comparing the analysis results with measurement results. Also, it is
confirmed that torsional vibration can be controlled by careful selection of a elastic

couplings in 4 stroke diesel engine and 2 stroke diesel engine with PTO system.
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Fig. 2.1 Schematic diagram of the 4 stroke engine shafting system with D-type coupling.
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Fig. 2.2 Equivalent spring-mass system of the 4 stroke engine propulsion system with D-type coupling.
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Fig. 2.3 Equivalent spring-mass system of the 4 stroke engine PTO system with D-type coupling.
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Fig. 2.6 Angular amplitude on the fore-end Fig. 2.7 Vibratory stresses on the No. 4

of crankshaft for D-type coupling.
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Fig. 3.1 Angular amplitudes on the fore-end
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Fig. 3.5 Schematic diagram of the 2 stroke engine shafting system.
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Fig. 3.6 Equivalent spring-mass system of the 2 stroke engine propulsion system.
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Fig. 3.7 Equivalent spring-mass system of the 2 stroke engine PTO system.



Table 3.3 Specification of the 2 stroke engine and sand pump.

{ Type 2 stroke
|  Output at MCR. 4560 PS * 200 rpm
Cvlinder bore 350mm
) Srtroke 1050mm
Engine I - ; ; N
[ No. of cylinder 6 B
‘! Conn. rod ratio(r/1) 0.417 -
Reciprocating weight 324 kg
Pmi 18 bar
- Type - HPD-600
Sand pump Output at M.C.R. 18360PS at 360 rpm/190rpm
Air clutch SY-38VCI1200
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Fig. 3.8 Angular amplitudes on the
fore-end of crankshaft.
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