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Passenger & Car Carrier’s Superstructure Vibration
induced by the 1st order Excitation of Whirling
Vibration on the Propulsion Shafting System

D. C. Lee+J. Y. Ko-J. R. Kim

ABSTRACT

Small passenger and car carrier ships are mainly used as a connection way
between land and small islands. And these ships should be designed to enlarge the
capacity of passenger and car loading within limited space and draft. So the
resonances of various vibrations exist in normal operation range of engine and
propulsion shafting. In this paper, hull's superstructure vibration which was especially
induced by the 1st order excitation of whirling vibration on the 2-engines and
2-propulsion shafting systems is introduced. Also these are verified via the theoretical
analysis using transfer matrix method and FEA software ANSYS and its vibration

measurement,
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Fig. 1 Shaft arrangement for G/T 220 ton
passenger & car carrier ship
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Fig. 2 Y-Strut for G/T 220 ton
passenger & car carrier ship
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Fig. 3 Horizontal-transverse deflection for Y-strut

Fig. 4 Horizontal-transverse vibration mode
for Y-strut
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Table 1 Particulars for G/T 220 ton
passenger & car carrier ship

Length

(O.A/BP) 553 / 450 m
gy |98/ 90m
Ship %Ef‘fﬂ /cantly| 165 / 180 m
Service speed | About 14.5 KTS
Passenger 230 Persons
Car 69 Units
Engine type 12LAA-UTE1 X2 sets
Main Engine power | 1000 ps X 1850 rpm
engine | Reduction ratio [ 4.52 : 1(409.3 rpm)
ro&ller Propeller wgt. | 356 kg
Rhafting | Prop- MO1 | 63 kg - m
Prop. blade.No.| 4 ea
Prop. Dia 1.7 m
. -

Dinplacement smpituce(mm)
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Fig. 5 1st order displacement amplitude of
Propeller gravity center
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Fig. 6 4th order displacement amplitude of
Propeller gravity center
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Fig. 7 1st order bearing force of No. 1 bearing
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Fig. 8 4th order bearing force of No. 1 bearing
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Fig. 9 1st order displacement amplitude of
intermediate shaft (measuring point)
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Fig. 10 4th order displacement amplitude of
intermediate shaft (measuring point)
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Fig. 11 General arrangement for G/T 220 ton
passenger & car carrier ship
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Fig. 12 Deckhouse picture for G/T 220 ton
passenger & car carrier ship
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Fig. 13 FEA model for G/T 220 ton
passenger & car carrier ship
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Fig. 14 Transverse vibration mode for G/T 220
ton passenger & car carrier ship
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Fig. 15 Schematic diagram for vibration
measurements
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Fig. 16 Measured displacement amplitudes at
intermediate shaft coupling
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Fig. 17 Measured vibration at navigation bridge
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