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‘it PAELIMINARY INVESTIGATIONS ]

$

ANALYSIS OF EXCITATIONS ‘

ANALYSIS OF STEEL WORK

— Propeller forces and moments
— Hull surface forces and moments
— Main engine free forces and moment

+ lateral moments.

— Checking of

L

hull girder

— Checking of the "continuity”” of the structure

structure block

— Checking gf the supporting structure of the super-
structure block

~ Estimation of the lowest natural frequencies of

— Estimetion of the natural frequencies of sub-
assemtlies (empiric formular of statistics)
— Estimation of the natural frequencies of elementary

the internal stiffness of the super-

ARE DETAILED
NVESTIGATIONS|No
NECESSARY

f Yes

I determination of the type of detailed investigations J

“ DETAILED INVESTIGATIONS |

| CALCULATIONS OF NATURAL FREOUENCIESJ

i

l RISK OF RESONANCE

panels (formulas or finte element method)

End of investigations

}ﬁ__. End of investigations

End ol investigations

—~ Propeller forces and moments (model tests or calculstions |
— Hull wrface forces and moments (model tests or caloulations)

= Maln engines fres  forces and moments +isteral moments

Resonance No Resonance
of the assembly of the of a sub
my (resonator}
Yes
determing the resonator
— reinforcements
— modification of scantlings
]
‘ DETERMINATION OF EXCITATIONS . J

f

n CALCULATIONS OF THE RESPONSE IN FORCED VIBRATIONS "

1

COMPARISON OF RESULTS
(Values of accelerations or velocities)
WITH PERMISSIBLE LIMITS

!

HIGH VIBRATORY LEVEL

Yes
[ RESULTS < PERMISSIBLE LIMITS }‘—"
1

End of

nvestigations [IGH VIBRATORY LEVEL

DUE TO A RESONANCE OF

[ No

DUE TO A LOCAL

THE ASSEMBLY OF THE
SHIP

i

REDUCTION OF THE VALUES OF CONCERNED
EXCITATIONS AT THE RESONANCE FREQUENCIES

— Re-design propeiler

RESONANCE
{RESONATOR)

]

DETUNING THE
RESONATOR

— Modifications of the concerned steelwork

— Re-design aftbody of the huil or install sppendices
— Maodification ot r.p.m.

- Modification of number of propeller blades

— Installation of a balancing system on main engine

1

1

— Modifications of the concerned scanthings

f

END OF INVESTIGATIONS

B8LOCK DIAGRAM OF THE PROCEDURE NEEDED TO INVESTIGATE
THE VIBRATION PHENOMENA ON A SHIP

Fig.1 Block diagram of procedure for Vibration Control of Ship.
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YERTICAL. 2-5 NODES

Fig.2 Main excitation sources on board a ship. __[:"‘E@
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Fig.5 Examples of 3-D F.E.model of ship's

structure Fig. 4 Types of hull girder vibration.
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Fig.6 Types of vibration of shafting system.
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Fig.8 Lumped mass system for lon gitudinal

vibration analysis.
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Fig. 11 Example of damp tank. C. L. crankshatt
Fig. 10 Balancing of 2nd order external moment.
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Fig. 13 Schematic diagram of the hydraulic

active control system .
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Fig. 12 Application of vibration absorber to

vibration control of VLCC bridge wins.
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