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Ship excitation forces 
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Classification of a diesel engine exciting 
forces 

ÅUnbalanced forces or unbalanced moments induced by inertia 
forces due to the movement pistons, etc. 

ÅGuide forces or guide moments which are generated by 
combustion pressure of gas 

ÅLongitudinal exciting force which is induced by the inertia 
force of longitudinal deflection on the crankshaft due to gas 
pressure. 

ÅFluctuation in thrust force which comes from torque variation 
in line shaft 
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Natural frequency ranges in shipbuilding 
application 
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Global structures 

5 



Relation ship between the exciting forces 
and responses 
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Global vibration modes in the case of excitation 
by the main engine 

The first order (1.5 Hz) excites the 
 fundamental torsion vibration mode 
 of the ship hull 

The vertical second order (3 Hz) mass moment 
Causes four-node vertical bending vibrations 
Of the ship hull 
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Engine/foundation substructures 

Slow-running diesel engine ς three fundamental modes 
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.ǳƭƪ ŎŀǊǊƛŜǊ άaƛŜŘǿƛŜέ ŎŀǎŜ ǎǘǳŘȅ 
Main engine 
Wartsila/Sulzer RTA48T-B 
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Vibration problem on board 

Lateral side friction side stays 10 

Problems: 
-High level vibration in the engine room 
when engine running with reduced speed 
(80-90 Hz) 
-Fatigue crack along welded joint 
-ΨwƻŎƪƛƴƎΩ ƭŀǘŜǊŀƭ ǾƛōǊŀǘƛƻƴ 


